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HOACHUTEJBHAS 3AIIUCKA

Pabouast mporpamMmmMa 1o XMMHUW Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMMAET BaXXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AU EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOJUMYIO ISt
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XWMHM Ha3HAY€HUE TMpeAMETa «XUMHUSD» MOJydaeT
HOJPOOHYI0  MHTEpPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOIIME BBIMOJIHSAEMBbIE MPOrPaMMOM IO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIyYCHUE TPEICTaBICHUS O IIENAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIMXCsl CPEICTBAMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €TrO
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH OOpa3oBaTENbHBIX TOCTHXKEHHH OOydarommxcs B
paMKax WTOTOBOM aTTecTanud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO U3YUEHUS XUMUH:



e yCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTenbHOe
JUIS W3y4eHUsT B paMKax OTHEIbHBIX mpoduieii, mnpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCJIEIOBATEIIbHOCTh H3YYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oO0pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, TMPEAMETHBIX), a TakKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYaromerocs IO OCBOEHUIO
CoJlep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH IMPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJICHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHUS y4eOHOTo NpeaMmeTa
«XUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmMu PIOC COO o
HAa3HAUYEHUU TPEIMETOB 0a30BOro M YINIyOJEHHOIO YpOBHEW B CHUCTEME
nudepeHIupoBaHHOTO OOyYEHMsI Ha ypPOBHE CpPEIHEro o0Iero oOpa3oBaHUSs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aiio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  TOJYYEHUsS  XUMHYECKOIro
oOpa3oBaHMs B paMKaX M3yYEHHs] CHEUUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wM3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIIUXCs, BRIOPABIIMX ONpeaeaEHHbIN Mpoduiib
oOy4eHHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx mpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHON IMPOTPpaMMBI CpPEAHEro 0O0Iero oOpa30BaHHS
U3ydeHue rmnpeameTa «XuUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUS U COLMATIBHOIO PA3BUTHUS O0ydarommxcs, Ha (GOpPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYAIbHBIX YMEHUN, YMEHUH pallMOHANU3allid y4eOHOro Tpyla u
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeaeneHnn MoaxoA0B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allud COJAEpPKaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nofokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABISIET COBOKYIHOCTb MPEIMETHBIX 3HAaHUN U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUA O CTPOCHUM BEIIECTBA, XMMUYECKOM CBS3UM U 3aKOHOMEPHOCTSX
NPOTEKaHUsSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuku. WM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUHU aToMa. XHMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (GOpMUpOBaHMEM  TpPEACTaBICHUM 00
IEKTPOXUMHUYECKUX ITPOLIECCaxX U ANEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHii.

Oco0oe 3HayeHWe HMEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOTo Tpoduis (TiIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIAaCCOB XUMHKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHUEe OyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIipHAsE Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MACCbl M SHEPTUM, 3aKOHBI TEPMOJWHAMHKH, IJIEKTPOJIN3a, MPEACTABICHUA O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Oouonornyeckoro npoduiist OONbIINUNA yAEIbHBIA BeC OyJeT UMETh OpraHHuYecKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh  JJisi  Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHTHI, KaK JIUIUABL, OEJIKHU, YIJIEBOJbl, HYKJICHUHOBbBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUsI, TUIIEBAPEHUS.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM MpEeAMETAMU, BXOSMIIMMH B COCTaB
npeaMeTHbiX obnactell «EcTecTBeHHO-HaydHbIEe MOpeaMeThD», «MaTeMartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenuun yuyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooluiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eii MePBOCTENEHHON 3HAUYUMOCTH SABJISIETCA (POPMUPOBAHHUE OCHOB
HAyKM XUMHUHU KakKk oO0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESTEIbHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. PerieHue
TOM 3a7auu Ha YIUIYOJIEHHOM YPOBHE U3YYEHHS IMIpeAMeTa Mpeanosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMuUpOBaHUE MPEICTABICHUN: O MaTepUaIbHOM €IUHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUM MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHA  YEJIOBEYECTBA: B  pEHICHUU  MpodiieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUN HOBBIX MAaT€pHUaOB, HOBbIX UICTOYHUKOB YHEPTUH, B
0o0eCTeYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIeH KyNbTYphl YEIOBEKA, a TAKKE IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHMHUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHM BEIIECTBA HA pPa3HbBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CHCTEMaX, 00 00IIMX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOCTBA;

dbopMupoBanue y oOy4aromuxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN Uisi OOBSICHEHUS
KIIFOUEBBIX HJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO pelIeHus MpoOIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M MPOU3BOJACTBEHHON JNEATEILHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEILECTB;

yrayOjieHne  MpEeACTABICHHM O  HAy4yHbIX  METOJax  I[O3HaHuS,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS] YMEHUW OPUEHTHUPOBATHCS B MUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
NPUPOAE, B MPAKTUUECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATENBHBIX M PAa3BUBAOIINX
(GyHKUMHA LENOCTHOM CHCTEMBl CPEIHEro oOmiero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMus» Ha  YIUIyOJEHHOM ypoBHE OCOOYH0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOY4YEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWIO  HAa  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (OpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM MpodecCuoHaIbHON U OOIIECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHupoBaHNEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKON JIeSITEILHOCTH.

OO61iee yuciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAeNI0).



COAEPXKXAHUE OBYUYEHUASA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOXXKHOCTM aToMa yriaepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpoiHasi cBs3b. CocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MIPE/ICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOEHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYypHbIE  (OPMYJIBIL.
CrpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buabl wW30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCIUHEHUM (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. IlloHatue o
dbynkunonansHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOoCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OTbBITHl MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENCH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AIKAHOB, Sp°-
ruOpuan3annsi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBA
aJIKaHOB.



XUMHUYECKUE CBOMCTBA AaJKAHOB: pEAKIMU 3aMEIICHUs, W30MEPHU3ALINH,
JNErHIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. IIpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AlKEHOB, Sp*-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHMS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IlpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha JIBOWHYIO CBs3b. CIIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYEHUS U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuIn3ains aTOMHBIX opOuTaneil yriepoaa. dusndyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatudeckue yriaeBoaopoisl (apeHsl). ['omonoruueckuil psji apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paJuKalle, PEaKUMH NPHUCOCAUHEHUS, OKHUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIBHBIX PAIUKAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHYECKHUX CBOMCTB ctupoda. [lomumepusanus cruposna. CriocoObl OTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUGOPMUHT, MHUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIlleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3yyeHue (PU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccOB (oOeciBeurBaHUE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIIECTBaX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKomieHHe ¢ Kojuiekuusamu «HedpTte» u «Yromby», ¢
oOpa3llaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M TaJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamnue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYNl (HAa MpUMEpE
METaHoJIa W JTaHoina). ['oMonorumdeckuil psan, obmas Qopmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [{eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOMy4YeHUs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJIECHIVIMKONb W riauuepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUK 3aMENICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCIOTaMU, KauyeCTBEHHAs peakluss Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHHU3ME peakIuil HYKJICO(PHIBHOTO 3aMeIeHUs.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TOJMyYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcHuHOCTH (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosIornueckue psiibl alnbJerujioB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. ~ XUMHUYECKHME CBOMCTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl oJTydeHUs U IPUMEHEHUE aIbJCTUI0OB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paauKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMHUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CrIocoObl OTyYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, H30OMEpHS H
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOW H
IEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIUX OCTaTKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaims yrieBoaoB (MOHO-, -
U rnonucaxapuael). MoHocaxapuIbl: TJIIOKO3a, (pPYKTO3a, rajakro3a, puodo3sa,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHWMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CITUPTOBBIX U aJIbJICTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHHE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuisl: caxaposa, MajbT03a U
JaKkTo3a. BoccTaHaBnMBaIMe 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponmus
nucaxapusioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla W LEJUTIOJO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIy4YeHUe >PHUpoB LeiUToa03bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).



OKCHEpUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HUX MPEBPALLECHUNA:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonerncrBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMHHBI — OpraHMYecKue MPOU3BOAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoOMaTHUYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHeHHe anudarndeckux amuHoB. llonydeHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE MPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3NYecKkue CBOWCTBA AMUHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHMCJIOT Kak aM(OTEpHBIX OpPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHACHCAMH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHA
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3yYEHHUS BELIECTB M HMX NPEBpALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OENKOB MPU HArpeBaHHUH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxaime OpraHUYEeCKue COECIMHEHUSD) 17§ «Pacrno3naBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIApHBIE COeJMHEHHS .

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALNN, CPEIHAS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE€3a BBICOKOMOJICKYJSPHBIX COCAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CIEHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX NPEBpaICHUN:
O3HAKOMJIEHUE C 0o0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

HaxoxaeHue MoJIeKyJIsipHOM (OpPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs To0 Macce (00béMy)
MPOAYKTOB CropaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUSI, OMpPEAECICHUE AOJMU BBIXOJA MPOAYKTA PEAKIHH OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUM YpPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 2JKOcHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEPOTPO(PHBIA THUIl NMUTAHUS, OpPOKECHHE,



dorocuHTEe3, nbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMrU4ecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpesneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATEIBHOCTD.

Ilepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX DJIEMEHTOB
JA.UN. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuoanyueckord CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuMHUYECKasi CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrusl U AJIMHA CBs3U. [1osIpHOCTH, HANTPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmMoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEpPEe COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

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

BemectBa  MONEKYJApPHOTO UM HEMOJIEKYJAPHOTO  CTPOEHHS.  THIbI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpanusi. HackieHHble u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['omoreHHbI€ U reTeporeHHble peakiuu. Katanus u kaTaan3aTopsl.

O6paTuMble 1 He0OpaTUMBIE peaklni. XUMHUecKoe paBHoBecre. KoHncranTta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckas aucconuanusi. CuibHble U claOble 3JIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W UX MPEBpAILCHUI:
pa3oKEHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOMIEIH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeieTieHUe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKON pEaKklUu U TOJIOKEHUE XUMUUYECKOTO
paBHOBECHSL.

Heopranuueckast xumusl.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHKS HEMETAIOB (Ha MpUMEPE KHUCIOPOaa, CEphl,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonIMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoie, CIOCOOBbI MOJydeHUs, (GU3UYECKHE U
XAMUYECKUE CBOMCTBA. ['amoreHoBogopoabl. BaxkHenne KUCIOPOACOEpKaIIEe
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHUS
Kucnopoaa. @u3n4ecKkue U XMMUUYECKUE CBOMCTBA M IPUMEHEHHE KHUCJIOpOAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
cepol(VI). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTU CBOICTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHenune a3ora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxkAeHUWE B mOpupone. AJUIOTPOINHBIE  MOJIU(DUKAIUY.
duznyeckue W XHUMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yraepona(IV), yronbnas kucimota u e€
COJU. AKTHBUPOBAaHHBIA yroiib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (pU3NUEecKue U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHne kpeMHus U ero coeAnHeHuil. CTEKI0, €ro NoJy4eHne, BUIbI CTEKIIA.

[Tonoxenne metamioB B [leproanveckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTamwioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CmiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspKeHu  MetamwioB.  OOImue  crnocoObl
MTOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPI U, MMAPOMETAITYPIus,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmel [lepuonnueckoit cCUCTEMBI
XUMUYECKUX 7dyeMeHToB. Hartpuil u kanuii: mnomydeHue, ¢QuU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE POCTHIX BEIIECTB U UX COCTUHEHUHN.

OO6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuil W Kajublui: TMoJlyueHue, (U3NYecKue u
XUMHUYECKHUE CBOMCTBA, NPHUMEHEHHE IPOCTBIX BEIIECTB M HX COCIUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHUN: nonydeHue, GU3ndecKre 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUUECKUX IIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl 1
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEIUHEHUM.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOMCTBA JKeJie3a U ero coeauHeHnil. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xeme3a
Y €r0 CIUIaBOB.

du3nyeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE U XUMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COCUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
M3ydeHHe OoOpaslloB HEMETAJIOB, FOpeHHue cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, H3Yy4YEHHE KOJUIeKIMU «MeTaiulbl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
LIEI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJIOPOIA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHCIJIOT U IIEJOYEHN, pElIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUS»,
«Mertaibl TIaBHBIX NOArPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XuMus U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4YHbIX MeETOoAax I[IO3HAaHUSI M METOJIOJOTUA HAy4YHOTO HCCIIEIOBAHUSI.
Hay4Hble puHUIKIBI OpraHU3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllIeHHbIE
CHOCOOBI MOMYYEHUsI BAXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblIliieHHbIE CITOCOOBI MOYYEHUs] METAUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpepl M €ro IOCIEICTBUS.
Posib xumuu B 006ecriedeHIH SHEPreTHIeCKOi Oe301MacHOCTH.

XuMusi HW 340pOoBbe uesnoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUK B pa3BUTUN METUILIUHBI.



XUMHS AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poibh Xumuu B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. boitoBas xummus. [lpasuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIC yI0OpEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 31eKTpoHUKU. HaHOTEXHOMNIOTMN.

Pacuérnble 3anaumn.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIOUIUX B PEAKIMU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BbEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJH M MOJISIPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOOmed
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTIACIBHBIX
MpeaMeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, Kiaccu(uKkalus, nepuoguIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, IMPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
(dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

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

['eorpadusi: MuHEepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIAaeMble, TOILIURBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIILHOCTUA U CaMOOIPECICHUIO; HAUTMYUE MOTUBAIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPaAKaIOT
c(hOpPMHPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
OOy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBXKEHUS K 3aKOHY U IIPABOIOPSAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPUU U TPAKTUUECKOTO
NPUJIOKEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpEeCca M MO3HABATEIbHBIX MOTHUBOB B TIOJYYEHHUU U MOCIEIYIOIIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYTKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 300pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJItoicHUsT TpaBWJI 0e30MmacHOr0 OOpallleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM JEATEIBHOCTH;

MOHMMAHUS LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUH 10 XUMHUH;

YBaXEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymieil mpodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJIbl;



OCO3HAHUS HEOOXOIWMOCTH WCIOJIb30BAHMS JOCTIKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHAIEHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUSI 00 OKPYKAlollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOW 0a3bl MaTepUANbHON KyJIbTYpbl, B PEIICHUH TJ100aTbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON IEATeTbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO M
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

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



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE yuyeOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecCIreynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyecKune aeicTBUSI:

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

OMpENeNATh 1eNU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh TMPU OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JII OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KJIACCH(PHUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUsS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON



peakuuy — IpU PEHIEHUWH Y4EeOHBIX ITO3HABATENbHBIX W MPAKTUYECKUX 3a/ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOTO MO3HAHUSI BEUIECTB U XHMMHUYECKHX
pEeaKIHnii;

dbopMynupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAOMIOAATh 33 XOJA0M
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIMpOBaTh
000O0IIEHHS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITIO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBIE MOcoOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OpM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINNOJHEHUS YYEOHBIX 3a7a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeCTaBIICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnyueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISITH CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YY€OHBIX UM UCCIIEJOBATEIbCKUX 3ajJad, BbIOMpaTh Hauboliee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl 10 XUMUU Ha YriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAlMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUU B Pa3IMYHbIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE pPEe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUSI Kypca «OpraHuueckas XHUMHS
OTpPaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JJaHUN HOBBIX MATEPUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHUH, B obecrieueHnn paIMoHAIEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE TTOHATUS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHAST
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX oOpOuTajed, HWOH, MOJIeKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTh, CTETIEHb OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKENET, QyHKIIMOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHAs M TPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCIIOPOJ- M a30TCOJEPKAINE OPTaHWYECKHE COSTUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3axkoH J[. VM. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUSA, JISKAIIHE B OCHOBE
MTOHUMAHUS TPUYMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdektol, opuentantsl 1 u Il pona);
(haKTOJOTHYECKHUE CBEJCHHS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHUH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTraHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS TPH
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BCIIECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TOCPEJICTBOM  COCTAaBJICHUS
JIEKTPOHHOTO Oajlanca JTUX pEeaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsl WILTFOCTPAlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB MO HX COCTaBYy U CTPOCHUIO K OIpEACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HoMeHknartype (IUPAC) u npuBoauUTh TPUBHAIBHBIC HAa3BAHUS MJI1 OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IUIEPUH,
ATWICHIJIMKOMb, (eHoN, (QopManbIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTSATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMAaTHYECKHUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yIJIeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJIB30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKJIATh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUI OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOAYKTOB MepepaboTKH;

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

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE NMPUUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4EeHUSs
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHUU C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHUajJbHOIO €IMHCTBA MHUpPAa,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaACUEThl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHHUSIM XUMUUYECKUX PEAKIHMM C MUCIOIb30BaHUEM (PU3HMUYECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKICHUIO XMUMUYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHATU3UPOBATh U OIEHUBATH
C TMO3UIUMH  HSKOJIOTMYECKOM  O€30MacHOCTHM  IMOCHEJACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadoTKOU
BEILIECTB, UCMOJIB30BaTh MOJYYCHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEIICHUN
po0sIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DHKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHHEM MPaBUII
O6e3omacHoro oOpalieHusi ¢ BeHIeCTBAaMHU M JIA0OPATOPHBIM O00OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIEAOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU I1eJIeCO00pPa3HOTO TIOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y9eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOi nH(popMaluu, IHTEpHET U apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas M HeopraHudeckas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOM

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, IJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alUsl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKAsl peakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, 3JEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JIUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOIUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JEKallueé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XUMHUYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(haKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE€30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKK TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMUPOBAHHOCTh yYMEHUSI HMCIOJIb30BaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEIEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEHIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU IO PA3INYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUSI DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTajiu3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS M KPUTEPHUU TSl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOIUIYECKOTO 3akoHa [l
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX JJIEMEHTOB MEPBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  uCHONB3Ys  TOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNnu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (ONHUCHIBaTH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI 10/ BJIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCETHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLICHTpALUs;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
wi 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisi pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHOM CTEMEHbIO JUCCOIMAlUM; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJAYKTa PEaKIUM, €CIU OJHO M3 MCXOJHBIX BEHIECTB JIaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JIAHO B M30BITKE
(MMeeT TpHMECH); JOJTM BBIXOJA MPOJYKTa peaKiu; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpPOBEACHHME  peakuMid  HOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBID HWHJIWKATOPOB, H3yYEHUE BIHSHUS
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIICHHE
DKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTIO/IEHNEM TIpaBUJI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (HopMyaupoBaTh I1€Jb HUCCJICAOBAHMS, TPEICTABISITH B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOTH30BAHUS XUMUYECKON
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOro TOBEACHUS B OBITY W TPYyIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JaUTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUUYECKYIO0 UH(POpPMAIKIO, TIepepadbaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON y4eOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

N KoauvecTBo yacoB DJIeKTPOHHbBIE
[
) HaunmMeHoBaHMe pa3/iesioB H TeM TemaTnueckas (undpossie)
n/n IpakTH4eckue
NpOrpamMmel Bcero NpoBepoYHAas o0pa3oBare/ibHbIC
padoThI
paﬁoTbl pecypchl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTp OiHI/I?I 0p FaHUYECKUX COE I/IHGHI/IIEI') A.M 8 bubmorexa HOK
' P p A T https://m.edsoo.ru/d69df650
byrneposa
Htoro no paznemny 8
Pa3nea 2. Yraesogopoasl
21 [IpenenbHbIe yTI€BOAOPOABLI — AJKAHBIL, 5 bubnmnorexa [JOK
’ LIUKJIOQJIKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBogopoOIbl: aIKEeHbI, 14 | bubmuorexa [JOK
’ AJIKAJMECHBI, AJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka IIOK
2.3 A 8
POMATH{ECKHE YIIEBOOPOJEI (aperibi) https://m.edso0.ru/d69df650
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB M MX 4 bubnunorexa LIOK
' nepepaboTka https://m.edso0.ru/d69df650
bubnunorexa LIOK
2.5 r 4 1
IOTEHIPOHIBOAHHE YTIEBONOPOAOR https://m.eds00.ru/d69df650
Hroro no pazneny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cruptel. Genon 11 1 bubmorexa [TOK

https://m.edsoo.ru/d69df650




KapOoHunbHbIE COeAMHEHUS: allbJICTHIBI 1

bu6nmoreka [IOK
3.2 keToHbl. KapO6oHoBbie KucnoThl. CloKHbBIE 21 hitps://m.edsoo.ru/d69di650
a¢upsl. XKupsr
bu6nmoreka [IOK
33 YracRoE! ? https://m.edsoo.ru/d69df650
Hroro no pazgeny 41
Pasnen 4. AzoTcoaepikaiye opranudeckue coelMHeHus
bubnuoreka [{OK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps//m.cdsoo.ru/d69df650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COeTMHEHUS 6 bubmmorexa [TOK
' P A https://m.eds00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3ieioB U TeM TemaTuueckas (uudposBbie)
IpakTuyeckue
NporpamMmel Bcero NpoBepoYHAas o0pa3oBaTe/bHbIE
padoThI
paﬁoTbI pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuoguueckuit 3aKkoH
1.1 u Ilepruoandeckast cucTeMa XUMHUYECKHX 9 bubmorexa HOK
) proa https://m.edsoo.ru/2dd57f24
anemenToB /1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 | bubnuorexa [JOK
) BEIICCTB https://m.edsoo.ru/2dd57124
bu6mmoreka [IOK
1.3 X 1 1 3
VIMITAICCITHE pealtiin ? https:/m.edsoo.ru/2dd57f24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57f24
2.2 Metanmst 23 1 2 bubmorexa HOK
https://m.edsoo.ru/2dd57124
Hroro no pazneny 54
Pa3nen 3. XumMus u Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 bu6mmorexa [IOK
’ JKU3Hb https://m.edsoo.ru/2dd57{24
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO YacoB
Neo
TemaTnueckast Hara JIeKTPOHHBbIE U(PPOBHIE
n/m | Tema ypoka Bcero IIpakTHyeckue
NMPOBepPoOYHAast H3yuyeHusi oOpa3oBaTesibHbIE Pecypchbl
padoThI
padoThI
[IpenMer u 3HaueHUE
OPraHUYEeCKON XUMHUH,
MIPEICTaBIIEHUE O 1 bubnmnorera [TOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OPraHUIECKUX
COCIMHEHUN
DJIEKTPOHHOE CTPOCHUE aToMa
yriepojia (0CHOBHOE U
BO30YXIEHHOE COCTOSTHHS) 1 bubmmorera [TOK
y ) https://m.edsoo.ru/Oce6fd4c
BanienTHEIE BO3MOKHOCTH
aToma yriepoja
XHUMHYeCKas CBI3b B
OpPTraHUYECKUX COCTMHECHUSIX.
MexaHu3Mbl 00pa3oBaHUs 1 bubmmorera [TOK
. p https://m.edso00.ru/8d39f5c8
KOBaJICHTHOH CBSA3H, CIIOCOOBI
paspbiBa CBS3EH
Teopus crpoeHus
OpraHNYECKUX COeOUHEHNN A 1 bubmmorera [TOK
p ' https://m.edso00.ru/9e595¢cb8
M. bytneposa
Buapl uzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS. | bubnnoreka [JOK

OnexTpoHHbIE 3P PEKTH B
MOJIEKYJIaX OPraHUYeCKUX

https://m.edsoo.ru/b0e61661




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

6 cHCcTeMaTH4ecKast bubmorexa HOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Kiaccudukanus peakiuii B bubmuoreka [JOK
OpPraHMYeCKOW XUMHUH https://m.edsoo.ru/ba5706aa

g CucremaTtu3sanus 1 0000IICHUE bubmuoreka [JOK
3HAHHH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnnoreka [JOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3n4eCcKue U XUMUYECCKHE bu6nmoreka [JOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxaeHne agkaHoOB B

11 apupoze. CriocoObI HOMy4YeHUS bubmmorera [TOK

pHpoAe. i https:/m.edso0.ru/259b0ash
Y IPUMEHEHHUE aIKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHsi, 0COOEHHOCTH bubnuorexa [JOK
CTpOEHUA U XUMAYECKUX https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI TONyUEHUS
U IPUMEHEHUE

N bu6mmoreka [IOK

13 Pemenne pacy€THbIX 3a1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpezesieHue MOJICKYIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CucTeMaTu3anus
1 00001IeHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmas Gpopmyia,
HOMECHKJIATypa, JJICKTPOHHOE U

bubmuoreka [JOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEPHS AJTIKEHOB
Dusnueckre 1 XUMUYECKHE
15 CBOMCTBA aJIKeHOB. [IpaBuio bubmmorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsbI mony4eHus u bubnunorexa [JOK
MIPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
IIpaktrueckast padora Ne 1 o
17 TGII)VIG "TTon eHI:I)/Ie 3TUJICHA U bubmmorera [TOK
ya . " https://m.edsoo.ru/094 1eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a/1a4 Ha
ONPEAEIIEHUE MOJIEKYJIIPHOU bubnuorexa [JOK
18
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
ATnKanueHbl: CONPsHKEHHBIC,
W30JIUPOBAHHBIC,
bu6mmorekxa [IOK
19 KYMYJIMPOBaHHBIE.

OCoOeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.eds00.ru/04298c0a




20 XuUMHYECKHE CBONCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

)1 CniocoOslI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJKVHBI: TOMOJIOTUYECKUM psi,
obmras popmyina,

2 HOMEHKJIaTypa, 3JIEKTPOHHOE U bubmmorexa [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68bbccdc
MOJIEKYI, (hr3NUecKue
CBOMCTBa

3 XuUMHUUYECKHe CBOMCTBA bubmuoreka [JOK
AJIKUHOB https://m.edsoo0.ru/23493a93

24 KauecTBeHHbIE peakiiuy Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 CriocoObI nostyyeHust u bubnnorexa [JOK
HNpUMEHEHNE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl o

26 YPAaBHEHUIO XUMHAYECKON bubmmorexa [OK

https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremarusanus 1 00001eHne
3HAaHUU IO TeMe
ApEHBI: TOMOJIOTHYECKUH PsfI,
obmas popmyina,

)3 HOMEHKJIaTypa. DIEeKTPOHHOE U bubmuorexa [IOK
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ OeH30J1a U TOIyoa,
ux pU3HYECKUe CBOMCTBA

29 XHUMHUYECKUE CBOMCTBA aPEHOB: bubnuorexa [IOK




30

pP€aKknuu 3aMCIICHUA

XUMHYECKUE CBOWCTBA apEHOB:
peakLuy MpUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3071a

https://m.edsoo.ru/a44alaed

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

31

32

33

34

OC00CHHOCTH XUMHYSCKUX
CBOICTB CTHpOJIa

Pemenune pacu€tHbIx 3a1a4 HA
OIIpEIETICHUE MOJIEKYJIIPHON
(dopMyITBI OPraHUIECKOTO
BEIIlECTBA

CniocoOslI noy4eHus u
MIPUMEHEHHE apEHOB

I'eneTnyeckas cBsA3L MCKOY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJJOPO/IOB

bu6mmoreka [JOK
https://m.edsoo.ru/d5018a54

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

bubmuoreka [JOK
https://m.edsoo0.ru/6f717d09

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKLIHN.
Cucremarusanus 1 00001eHne
3HaHUH 110 TEME

36

37

38

ITpuponnsrii ras. [lomyTHble
He(TSAHBIE ra3bl

KamMeHnHblit yroib U npoIyKThI
ero nepepaboTKu

Hedt1p 1 ciocobs! eé
nepepabotku. [lpumenenune
IPOAYKTOB NEpepadOTKU HEPTH

bubmuorexa [JOK
https://m.edso00.ru/69b3398b

bu6mmorekxa [IOK
https://m.edsoo.ru/21f9de78

39

I'ereTmueckas CBI3b MCKIY
Pa3IMYHbIMHA Ki1aCCaMU




40

YIJI€BOJOPOJIOB
l'anorenonponsBoHbIE
YIJIEBOIOPOIOB: ANEKTPOHHOE
CTPOCHHE; pEeaKIIUU 3aMEeLICHUS
rajioreHa

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

41

JleiicTBue 11e0uei Ha
raJOreHIPOU3BOIHBIC.
B3aumoneiictBue
JIHUTaJIOreHaaKaHOB ¢ MarHUEM
Y LIHHKOM

42

Cucremarusanusg U 00001IeHne
3HaHUH 10 pa3zeny
"YraesBogoposr"

bubmuoreka [JOK
https://m.edsoo.ru/20e89f22

43

44

TemaTnyeckas npoBepoUYHas
pabora 1o Teme
"VYrneBonopoasr"

[TpenenbHbIE OHOATOMHBIE
CIHPTHI: TOMOJIOTHYECKUH PSJI,
obmas popmyia, cTpoeHue
MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa,
kiaccupukanus, pusnueckue
CBOMCTBA

bu6mmoreka [JOK
https://m.eds00.ru/95¢9e¢298

bu6mmoreka [JOK
https://m.edsoo.ru/dfO4c5cd

45

XUMHYECKHE CBOMCTBA
MPEACIbHBIX OTHOATOMHBIX
CIIUPTOB

bubmuoreka [JOK
https://m.edsoo.ru/26ee34fe

46

Crioco6bI nostyueHust u
IpUMEHEHHE OJHOATOMHBIX
CIIUPTOB

bubmuoreka [JOK
https://m.edso00.ru/484 100000000000




[Ipocteie 2pupsi:
HOMEHKJIATypa ¥ H30MEepHus,

bu6mmoreka [JOK

47
0Cc00EHHOCTH (PU3HUECKUX U https://m.edsoo.ru/c2c788b2
XUMHUUYECKUX CBOMCTB
MHOroaToMHBIE CITUPTHI:

43 STUJICHTJIMKOJIb U TJIULIEPUH, UX bubmuoreka [JOK
¢du3nvecKkre 1 XUMHIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOslI noy4eHus u

49 NPUMEHEHNE MHOTOATOMHBIX bubmmorera [JOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOCHHUE MOJICKYIIBL,
50 (1)H31/I‘IGCI(TIEC CBOICTBa ’ bubmmorexa [IOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH QeHoma
bu6mmoreka [IOK
51 XuMHYECKHE CBOMCTBA (peHOIIa
¢ https://m.edsoo.ru/037ca5t9

57 CnocoObI noTy4YeHus u bubnuotexa [JOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2.

53 Pemenne skcnepruMeHTATBHBIX bubnmnoreka [JOK
3aaa4 no teme "CHnupThl U https://m.edsoo.ru/fdOced09
benomnsr"

54 CucremaTu3aius u 0000IIeHNE bubnmnoreka [JOK
3HaHWH T10 TEME https://m.edsoo.ru/1810cb9b
AJbIeTUIbl U KETOHBI:

AJIIEKTPOHHOE CTPOCHHE
. bubnmnoreka [JOK
55 KapOOHUIIBHOH TPYTIIIbI;

TOMOJIOTUYCCKHUC PAABI, 06H_[a$l
dbopmyra, u3oMepus 1

https://m.edsoo.ru/b139beaa




HOMEHKJIaTypa

AJIBI[CFI/II[BI 1 KCTOHBI:

56 (bu3MYecKue CBOMCTBRA; bubmmorexa [IOK
’ https://m.edsoo.ru/c887425¢
pEeaKIMK MPUCOSTNHEHUS
Peakumn okuciaeHus u
57 KauyeCTBEHHBIE peaKInu bubmorexa LOK
p https://m.edsoo.ru/a393baa9
aJIbJETUI0B U KETOHOB
53 Crioco0sbI MoTydeHus bubnunoreka [JOK
AIbACTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICIbHBIC
59 KapOOHOBBIC KHCIIOTHI, bu6mmoreka [JOK
O0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
H3omepusa 1 HOMEHKIIaTypa
60 Ka 6OIfOBLIX KHCIIOT nyp bubnmorera [TOK
p o https://m.edsoo.ru/700cc87b
buznyeckue cBoiicTBa
XUMHYeCKHEe CBOMCTBA
61 MpeAeIbHBIX 0JJHOOCHOBHBIX bubmmorexa LHOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOICTB
2 MYpPaBbUHOMN KUCIIOTHI. bubmuorexa [IOK
Mmuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco0EHHOCTH CBOMCTB:
HETPEACIbHBIX 1
bubmuorexa [JOK
63 apoMaTHYeCKUX KapOOHOBBIX,

TUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.

https://m.edsoo.ru/83a08773




[IpencTaBuTenN BBHICIIMX
KapOOHOBBIX KUCIIOT

ITonsarue o IMPOU3BOJHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u

65 IIpUMEHEHNE KapOOHOBBIX bubmoreia HOK

p P https://m.edsoo.ru/7¢065¢9d
KHUCJIOT
Crnoxwnble 3¢upsr:

66 TOMOJIOTUYECKHH psJl, oO1as bubnunoreka [JOK
dbopMmyna, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Ddu3znyecKrue U XUuMHUYECKHUE bubmuoreka [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacy€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKON

68 peakiuu, Ha ONpeeIeHue
MOJIEKYIISIPHOM (OPMYIIBI
OpPTraHUYECKOTO BEIECTBA
[TpakTuueckast paborta No 3.

69 Peienne skciepuMeEHTAIBHBIX bubnuorexa [JOK
3agau 1o Teme "Kap6oHoBbIe https://m.edsoo.ru/486671fb
KucoThl. ClioXxHbIE A3PUPHI"

Kupsr: crpoenne, puzndeckue
70 u XIEMI/I‘-I:(I:)KI/IC CBOEI)CTBa bubmorexa HOK
https://m.edsoo.ru/al9c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,
bu6mmoreka [IOK
71 coAepKalIuX OCTaTKU

HEMPECACIBbHBIX KUPHBIX

https://m.edsoo.ru/b0331922




kucaot. JKupsl B mpupoje

Mpru1a Kkak cOJIM BBICIHIUX
KapOOHOBBIX KHUCIIOT, UX

bubmuoreka [JOK

72 molomee siedcTaue. Tonsrae o https://m.edsoo.ru/3¢c566565
CHUHTETHYECKUX MOFOIINX
cpenctBax (CMC)
I'eneTnueckas cBs3b
7 YIIEBOIOPOAOB U bubmmorexa [IOK
KHCIIOPOACOAEPKALINX https://m.eds00.ru/56790c96
OPraHMYEeCKUX BEIIECTB
74 Pacuérel no ypaBHEeHUsIM
XUMUYECKUX PEaKIui
75 CucremaTtu3anus 1 0000IICHUE bubmuoreka [JOK
3HAHHH 10 TEME https://m.edsoo.ru/f8ecaf2eb
OO01mas xapakTepucTHKa
76 YTJIEBOOB M KJIacCU(pUKaLus bub6nuorexa [IOK
yIIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHU/IbI)
MoHocaxapuibl: puznueckue
77 CBOMCTBA If Haxof):(eHHe B bubmmorera [TOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHne TIII0KO3bI, €€
73 3HAYEHUE B bubmuorexa [JOK
JKU3HENIEATEIIBHOCTHU https://m.edsoo.ru/5e61122d
opraHusma
rcaxapHu/bl: caxaposa,
79 ﬁanmofa 51 J'IaKTOSZ. bubmorexa HOK

Haxoxnenue B mpupojie u

https://m.edsoo.ru/eb0384e7




IIPUMEHCHHUEC ArCaxapruaoB

[Tonucaxapuasl: cTpoeHue
MaKpoMOJIeKyJ, (pu3ndecKre u

bubmuoreka [JOK

80
XUMUYECKHUE CBOWCTBA, https://m.edsoo.ru/72a04508
IIPUMEHEHUE
31 [TonsTne 06 UCKYCCTBEHHBIX bubmmoreka [IOK
BOJIOKHAX https://m.edso00.ru/6216e766
Pemenne pacdeTHsIX 3a1a4 Ha
20 ONpeAeseHUE JOJIM BbIX0a bubnunoreka [JOK
HNpPOIYKTa PeaKkIuu OT https://m.edsoo.ru/7fde47ef
TEOPETHUUYECKH BO3MOKHOTO
23 CucremaTu3anus u o6o01IeHne bubnunoreka [JOK
3HaHUM MO pa3feny https://m.edso0.ru/08d4364c
TemaTuyeckas npoBepoOUYHas 1O
84 teme "Kucino o;;oz[epxcamne bubmmoreia LIOK
p P " https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCANHEHUS
AMUHBL: K1accudukams,
CTPOCHHE MOJIEKYII, 001IIast
85 dopmyna, u3oMepHs bubmmoreia LIOK
pMY I8, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKUE
CBOMCTBA
26 XuMHYECKHE CBONCTBA bu6mmorekxa [IOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHUIINHA,
87 0COOEHHOCTH XUMHUYECKUX bubmorexa LIOK
. https://m.edsoo.ru/39¢d21f1
CBOMCTB aHUJIMHA
28 CriocoOsbI oTy4eHus u bubnmoreka [JOK

nprUMEHEeHHE anupaTUIECKIX

https://m.edsoo.ru/eal38763




AdMHHOB

AMHUHOKHUCIIOTHI:
HOMEHKJIATypa U U30MEpHs,

bubmuoreka [JOK

89 U3NYECKUE CBOMCTBA.
¢ https://m.edsoo.ru/d1773e80
OtnenbHbIC PEICTABUTENN O
aMHHOKHCIIOT
XHUMHYECKHE CBOUCTBA
aMHUHOKHCIIOT, UX
bubmuoreka [JOK
90 OHMOJIOTUYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 "
TUIPOJIN3 TIENTUI0B
o1 benku kak npupoaHbie bubmmoreka [IOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.eds00.ru/429¢9899
bu6mmorexa [IOK
92 XUMHYECKHE CBOMCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepkaiue
TEeTEPOLUKITNIECKUE
93 coeqnuennsa. HykiienHoBbIe bubnmorera [TOK
P YK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib
[TpakTuueckas padota Ne 4.
Pemenne skcniepruMeHTATBHBIX
94 38714 110 TeMme bu6mmorekxa [IOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHus"
[TpaxTiueckast pabora Ne 5.
05 Pemienune sxcnepuMeHTATbHBIX bubnuorexa [JOK

3aga4 o teMe "Pacrio3naBanue
OPraHUYECKUX COCTMHECHUM"

https://m.edsoo.ru/bde3fdf6




TemaTtndueckas IIPOBEpOYHAl I10

bu6mmoreka [JOK

% Teme "A30TCOonepAAILIC " ! https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
OCHOBHBIE TOHATHUS XUMUHU
BBICOKOMOJICKYJISIPHBIX

97 COEIMHEHNN U METOIBI UX 1 Enbmorexa OK

https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEPHU3aIUs U
MTOJIMKOHICHCAITUS

08 [Inactmaccel. YTunuzamnus u 1 bubmuoreka [JOK
nepepaboTKa MIacTuKa https://m.edsoo.ru/82242e0f
DacToMephl: HaTypaJbHBIN

99 CI/IHTeTI/IIIepCKI/Ie Ka?;fpi-IYKI/I. 1 bubmmorexa [IOK

https://m.edsoo.ru/246103ec
Pe3una
BomnokHa: HaTypanbHBIE,

100 HCKYCCTBEHHBIE, | bubnnorexa [JOK
cuHteTnyeckue. [lonumepst https://m.edsoo.ru/5963a601
CIENUATBFHOTO HA3HAUCHUS
[TpakTrueckas padbota Ne 6.

101 Pemenne skcniepuMeHTaNIbHBIX | bub6nuorexa [IOK
3a7ad4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/3aebd77a
MJ1aCTMAcC ¥ BOJOKOH"

O06o01IeHre U cucTeMaTH3alus

102 M3Y4YEHHOT0 MaTepuaa 1o 1 bubmuorexa [IOK
TeMe "BBICOKOMOJIEKYIIIPHBIE https://m.edsoo.ru/6a22ble8
coenuuenus"”

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

N KoanuectBo yacon DJIeKTPOHHbIE
]
TemaTnueckasn Hara ungposbie
n/m | Tema ypoka Bcero IlpakTHyeckune
NpoBepoYHAast u3ydeHust o0Opa3zoBaTe/bHbIE
padoThI
paﬁon pecypchl
| Atom. CocTaB aTOMHBIX sJIEP. | bubmmoreka [JOK
XuMudeckui 35ieMeHT. M30Tomnsl https://m.edsoo.ru/59c112ee
) CrtpoeHue 3IIeKTPOHHBIX 000JI0YEeK 1 bubnuoreka [IOK
ATOMOB, KBAHTOBBIC YHCJIA https://m.edsoo.ru/b4d9ftfa
3 Knaccudukanus XuMuueckux 1 bubnunoreka LIOK
3JIEMEHTOB (s-, p-, d-, f-371eMeHThI) https://m.edsoo.ru/61294af9
4 Pacrnipenenenue 31€KTpOHOB MO | Bbu6mmoteka [JOK
ATOMHBIM OpOHUTAIISIM https://m.edsoo.ru/f5f750fe
DNIEKTPOHHBIE KOH(PUTYpALlUHA aTOMOB
P Quryp bubnuoreka [{OK
5 AJIEMEHTOB B OCHOBHOM U 1
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSIHUHT
6 OeKTpOHHbIE KOH(PUTypallMi HOHOB. 1 bubmuoreka [IOK
DNEeKTPOOTPULIATEIBHOCTD https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH 1
[lepuoanueckast cucteMa XUMHUYECKUX
7 snemenToB /I. 1. MenaeneeBa, CBsI3b C 1 bubmorexa [IOK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOI Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
g XUMHUYECKHX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK
AMH IIPOCTBIX U CIIOKHBIX BELIECTB 110 https://m.edsoo.ru/f8468927
rpyIIaM U nepuoaam
9 Cucremaru3anus 1 00001IeHne 1 but6mmoreka [IOK




3HAHUHU II0 TEME

Bunsl xumuueckoii cBs3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

https://m.edsoo.ru/8fad2942

bubnunorexa LIOK

10 Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOJeKyIIpHbIE B3aUMOACHCTBUS
BaneHTHOCTD U BaJ€HTHBIE

1 BO3MOXKHOCTH aTOMOB. CBS3b bubnunoreka LIOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOECHUEM

12 [IpencraBieHuss 0 KOMIUIEKCHBIX bubnuorexa [IOK
COECUHEHUAX: COCTAaB U HOMEHKIIATypa https://m.edsoo.ru/8c66bl2a
BemectBa MoJieKyasipHOTO U

13 HEMOJIEKYJISIPHOTO CTPOCHUsA. THIIBI bubnnorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.

14 IIpencrasieHne 0 KOJUIOUIHBIX bubnuorexa [IOK

https://m.edsoo.ru/da2¢70e4

pacTtBopax
HcTuHHBIE paCTBOPHI: HACBILEHHBIE U

15 HeHaCBIH_[erHBIe, plz.CTBOpI/IMOCTL. bubmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparst

16 Cnioco0OsI BeIpaXKeHUST KOHIIEHTPAIUN but6mmorekxa [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3agad ¢ ucnoyib30BaHUEM

17 IMOHSATUH "MaccoBas HOIA bubnunorexa LIOK
pacTBOpEHHOTO BemiecTBa", "MoJisipHas https://m.edsoo.ru/785e0ab4
KOHIIEHTpanus"

18 Knaccudukanus 1 HOMEHKIATypa bubmuoteka [JOK




19

HEOPTraHNYCCKUX BECIICCTB

Cucremarusanusg U 00001eHne
3HAHWUH 10 TEME

https://m.edsoo.ru/bf9e108d

bubnunorexa LIOK
https://m.edsoo.ru/8d2c6a3a

20

Temaruueckas mpoBepoyHasi paboTa 1o

temaM "CTpoeHue aToma.

[Iepnoanueckuii 3aK0H U

[Tepuoanueckasi cucteMa XUMHUYECKUX 1
snemenToB M. Y. Mengeneena",

"Ctpoenue BemiectBa. MHOTOOOpa3ue
BelecTs"

bubnunoreka LIOK
https://m.edsoo.ru/70a60aa4

21

22

Knaccudukanus XuMU9ecKnux peakui
B HEOPraHUYECKON U OpPraHu4eCKON
XUMHH. 3aKOH COXPAaHEHHS MaCChI
BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALIECHNS] SHEPTUU TIPU
XUMHUYECKHUX PEAKIMIX

TenoBbie 3¢ (HEKTH XUMUYECKUX

peakuuii. TepmoxumMudeckue 1
ypaBHEHUs

bubnunoreka LIOK
https://m.edsoo.ru/6335cdd2

bubmmoreka IIOK
https://m.edsoo.ru/d1db86da

23

Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKIni U 1
TEPMOXUMHUYECKUM YPABHEHUAM

but6mmorexa [IOK
https://m.edsoo.ru/87b13954

24

25

CKOpOCTh XMMUYECKOHN peakuuu, e€
3aBHCHUMOCTH OT Pa3JIUYHBIX (PaKTOPOB. 1
Karanu3 u katanuzaropsl

T'omorennsie u FETCPOrcHHLIC PCAKIINN 1

26

[Tpaktuueckas padora Ne 1 mo Teme
"Bnustaue pa3nudHbIX GakTopoB HA

but6mmoreka [IOK
https://m.edsoo.ru/1facaldl




CKOpPOCTh XUMHYECKOU peakuu"

OO6patumMbie 1 HEOOpATUMBIE PEAKIINU.

bubnunorexa LIOK

27
XUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme
28 "BausiHue pa3nuYHbIX (GaKTOPOB Ha bubamorexa LOK
p p " https://m.edsoo.ru/3bf34el17
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
DIEKTPOJIUTHYECKAS JUCCOLMALIHS.
29 CI/IJII)HrIiIe U Ccl1a0bIe DIIEKTPOIUTHI bubnnorexa [IOK
™ ) https://m.edsoo.ru/5f766bdf
Crenens QUCCOLMAAN
Honnoe npoussenenne Boasl. Cpena
P pu bubnuorexa [IOK
30 BOJHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966ca89
nokasatenb (pH) pactBopa
I'maponus coneit. Peakuuu,
31 MIPOTEKAIOIINE B PAaCTBOPax bubnmorexa OK
P HIME B pacTBop https://m.eds00.ru/09d5a9bd
3JIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIINH B PacTBOPax bubmotexa HOK
”p p p https://m.edsoo.ru/2e3daeb0
AJIIEKTPOIUTOB
OKHUCIUTENHFHO-BOCCTAHOBUTEIILHBIE
33 eaKny. BaxxHeNlIe OKUCINTENN U bubnnorexa [IOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIIH
34 MeTto/1 31IeKTPOHHOTO (IJIEKTOHHO- bubnunorexa LIOK
HMOHHOTO0) OanaHca https://m.edsoo.ru/fb691387
35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnuotexa [JOK
BEIIICCTB https://m.edsoo.ru/93fb97d2
36 Pemenne 3amad pa3siImyHBIX THIIOB bubmmorexa TOK
Aatp https://m.edsoo.ru/5a859d16
37 Pemienue 3agad pa3iM4HbIX TUIIOB but6mmoreka [IOK




https://m.edsoo.ru/5afa265d

Cucremarusanus 1 00001eHe

38 3HaHUM 10 TeMe "XuMHUYecKue bubamorexa LOK
" https://m.edsoo.ru/c161eb85
peakiuu
Temaruueckas mpoBepoyHasi paboTa o bubnmoreka [JOK

39 n n
TeMme "XUMHUUYECKUEe peakiuu https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Tepuoanueckoil cucTeMe XUMHUECKUX

40 snemenToB M. . MenaeneeBa u bubmorexa LIOK

o https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®du3nyecKre CBOMCTBA HEMETAIIJIOB
AJoTponusi HEeMETaUIoB (Ha IPUMEpE
41 KHCJIOPOJIa, cepbl, hocdopa u buomorexa LIOK
poaa, cepel, p https://m.edsoo.ru/ef92¢91¢c
yriepoja)

42 Bognopon: nonyuenue, pusndeckue u bubmuoreka [IOK
XHMHYECKHE CBOMCTBA. [ Mapu bl https://m.edsoo.ru/0aa8f613
["asiorensl: HaxX0X/JIEHUE B IPUPOJIE,

43 CHOCOOBI MOTYyYEHUS (I)I/I3I/I‘{peCII)(I/Ie " bubmroreia LIOK

yd L https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOMCTBA
l'anorenoBonopoasl. Baxuerimue
44 KHCIIO ozlcoz[epxcamne COCIMHEHUS bubnmorera LOK
p p https://m.edsoo.ru/6b3255e6
rajioreHoB
JlaGopaTopHbIe U TPOMBITIUICHHBIC

45 CIOCOOBI TIOTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
[IpuMeHeHue rajJoreHoB u ux https://m.edsoo.ru/6971aca4
COEMHEHUI

46 [TpakTruueckas padota Ne 4. Pemenne bu6muoreka [IOK

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMEC

https://m.edsoo.ru/8b26fecd




"T"anoreus!"

Kucnopon: naboparopHsie u
HPOMBIIICHHBIE CIIOCOOBI MOJTYUCHHS,

. bubnuorexa [JOK
47 (bu3HYecCKre U XUMHUYECKUE CBOMCTBRA.
https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeneHue kucnopoaa u
030Ha
bubnunoreka LIOK
48 OKcuIbI ¥ TIEPOKCHUIBI
A p A https://m.edsoo.ru/5¢8816a0
bubnuoreka [{OK
49 Pemenue 3aga4 pa3nM4yHbIX TUIIOB
https://m.edsoo.ru/2b6d8b4b
Cepa: HaxO0XJIeHHUE B IPUPOJIE,
50 cn(l)jco6bl MOJy4YEeHUS (;I/I?»II)/I‘ICCKI/IG u bubmorexa HOK
i L https://m.edsoo.ru/46afael6
XHMUYECKHE CBOMCTBA
bu6nmorexa LIOK
51 CepoBoziopoa, Cynb@uabl
p AOPOA, Cy i https://m.edsoo.ru/7¢875999
Kucnopoacoaepxaipe coeuHESHHS
52 cepehl gCO6GHHli)CTI/I CBOICTB CEpHOMU bubmmorexa [TOK
PBI- p https://m.edsoo.ru/8cfa2548
KUCIIOTHI
[IpakTuueckas pabora Ne 5. Pemenue

53 DKCIIEPHMMEHTAIbHBIX 3aJ1a4 110 TEME bubmmorera [OK

" p . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEeHUs
A30T: HAXO0XKJACHUE B IPUPOJIC,

54 CIocoObI MOJTydeHUsI, PU3NIECKHE U bubnuotexa [JOK
XUMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIbI
Kucnopoaconepkaiye coeJUHEHUS

P P . . bubmuoreka [{OK

55 azora. OCOOCHHOCTH CBOMCTB a30THOU

KHCJIOTHI

https://m.edsoo.ru/e2965afe




[IprumeHeHue a30Ta U €ro COeIMHEHU M.

bub6nmoreka [IOK

56
A3oTHBIE y1OOpeHHS https://m.edsoo.ru/129f5059
®ocdop: HaxoxkAEHNE B IPUPOJIE,

57 CrocoObl ONyYeHus!, PU3NYECKUE U bubnmoreka [JOK
xuMuueckue cporictBa. dochubr u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,

58 docdo c((l)) e(bxcz ne kuciotel. Conun bubmorexa LIOK

p If prratt ' https://m.edsoo.ru/c7a2d429
dhochopHON KHCIIOTHI

59 [Tpumenenne dhocdopa u ero bubnuorexa [IOK
coenuHeHni. DocdopHbIe yIoOpeHUS https://m.edsoo.ru/a218070a
[TpakTuueckast pabota Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"A3oT 1 pocop u ux coenuHeHus"
VYrnepoa: HaxoXIeHUE B PUPOJIE,

61 JIOTPONHbIE MOAU(UKALINY; bubmuoreka [IOK
du3nueckre 1 XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHEHUE
Oxcun yriepoaa(Il), okcnpg

62 ne oy;(l\l;) (OJ'I)LHEUI KHCIIOTa U €€ brbmmorexa [TOK
yrepon 24 https://m.edsoo.ru/dba58adf
conu

63 Pemienue 3a1au pa3auyHbIX TUIIOB Bubmmorexa [IOK

AP https://m.edso0.ru/6029b609
Kpemnnii: HaxokaeHIE B IPUPOJIE,
64 0130006131 MIOJIy4EHHUS (bI/BI/IEe(I;)KI/Ie U bubnmorexa LOK
yHeHHA, https://m.edsoo.ru/143558ab
XUMHUYECKHE CBONCTBA
65 Oxkcua kpemausi(IV), kpemaneBas bu6muoreka [IOK

KHUCJI0Ta, CUJINKATbI

https://m.edsoo.ru/3170e7bl




[IpumeHeHne KpeMHUS U €To

bubnunorexa LIOK

66 coenuHeHuil. CTEKI10, €ro MojaydeHue, https://m.edsoo.ru/393cdac0
BHUBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Penrenue 3amad pasindHbIX TUIIOB Bubmaorexa ITOK
AaTp hitps://m.edso0o.ru/b624£801
68 Cucremaru3amus 1 0000IIeHne bubnuorexa [JOK
3gaHui o treMe "Hemeraier" https://m.edsoo.ru/6e864db5
69 TemaTuyeckas nmpoBepoyHas padboTa 1o bubmmoreka [JOK
teme "Hemeramier" https://m.edsoo.ru/d0484¢76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThl, KOPPEKLMSI OIIMOOK https://m.edsoo.ru/2b7e¢9510
[MosokeHue METAILIOB B
[Tepunonnueckol cucTeMe XUMHUYECKHUX
71 a51eMeHTOB. OCOOEHHOCTH CTPOEHUS bubnmorexa [IOK
’ p https://m.eds00.ru/9839¢16¢
AJIIEKTPOHHBIX 000JIOYEK ATOMOB
METAJIJIOB
O6mue ¢puznueckue cBOCTBa
72 MeTaiuioB. IIpuMeHneHne MeTaniaoB B bubnnorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmuaBsl MetauioB. Kopposust bubnuotexa [JOK
METaJIJIOB https://m.edsoo.ru/42b872¢3
74 Permrenue 3agad pa3audIHBIX TUIIOB bubmmorexa TOK
atp https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUYECKUHN Pl HAPSIKEHUN
75 MeTaiuioB. O0IIHe CII0COOb! bubmmorexa TIOK
- Lot https://m.edsoo.ru/94eb377a
MOJIYYeHUS] METAJJIOB
76 OO61as xapakTepucTuka MetamioB [A- bubnmoreka [JOK

rpynnsl [leppoandeckoi cuctembl

https://m.edsoo.ru/e12c26b3




XUMHUYECKHUX 3JIeMEHTOB. Hatpuii u
KaJIMii: oJy4YeHue, pusnueckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSAMHEHUMN

OO61as xapakTepuCTHKa METAJIOB

ITA-rpynnsl [lepuoauueckoit cucTeMsl
XAMHYECKHUX 3JIEMEHTOB. Maruuii u

bubmuoreka [IOK

77 .
KaJIbLUI: OJTy4YeHue, (pU3nuecKue u https://m.edsoo.ru/7¢3e49c0
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUN
73 JKEcTkOoCTh BOABI U CIIOCOOKI €& bubnuoreka [IOK
YCTpPaHEHUS https://m.edsoo.ru/c74bfae9
79 AntoMuHU#: ony4yeHue, pusndeckue bubnunoreka LIOK
U XMMUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edso0o.ru/0e79b266
AMdoTepHbIe cBOMCTBA OKCHIA U
20 TUAPOKCHUIA ATTFOMUHMS, bubnmnoreka [HOK
TUAPOKCOKOMILUIEKCHI AITFOMUHHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pemenne 3a1a4 pa3nu4HbIX TUIIOB
[IpakTuueckas padora Ne 7. Pemenue
bubnunorexa LIOK
82 AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
" " https://m.edsoo.ru/27a4af43
Mertanibl TJIaBHBIX MOATPYIII
OO61as xapakTepuUCTHKa METAJUIOB
no6ouHbIX noarpymi (b-rpymm) bubmuoreka [JOK
83 .
[lepronnueckoi CUCTEMBI XUMUYECKUX https://m.edsoo.ru/610d7431
DIIEMEHTOB
24 ®du3nvecKue U XUMUYECKUE CBOMCTBA bubnuoteka [JOK

XpOMa U €ro COeIUHEHUM, UX

https://m.edsoo.ru/991 1bef3




IIPUMECHCHUEC

Baxwuelime coeMHEHNS] MapraHia.

85 ITepmanranar kaaus, ero buGnuorexa [IOK
p . https://m.eds00.ru/039d69c8
OKHCJIUTEILHBIE CBOMCTBA
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
86 J)kele3a U ero coenunenuii. Ilonyuenne buGnuorexa [IOK
PO https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIaBOB JKeJe3a
dusuyeckue U XUMUYECKHUE CBOMCTBA
87 MeIU U €€ COeqUHEHNI, NX Bubmiorexa OK
A & ’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
Ddusnyeckre 1 XUMUYECKUE CBOIICTBA
28 IIMHKA U €r0 COeAUHEHUH, NX bu6nmorexa LIOK
IIpUMeHeHne. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/bl{f2beal
LIUHKA
[Tpaktuyeckas padora Ne 8. Pemenue
bubmmoreka IIOK
89 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
" " https://m.edsoo.ru/abe352ea
MerTannsl MOOOYHBIX MTOATPYIIT
90 Pemenue 3amau pa3nuUHBIX THIIOB bubmorexa HOK
p https://m.edsoo.ru/a8b83d83
O000IIIeHNE U CUCTEMATHU3ALHS
91 M3YUEHHOI'0 MaTepuaia IIo TeEMe bubmmorexa TOK
" i " P https://m.edsoo.ru/e91fe975
Mertaninsl
9 TemaTudeckas nmpoBepoyHas padoTa 1o bubnuotexa [JOK
Tteme "Metamuisr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIBHON bubmuorexa [IOK
paboThI, KOPPEKIIHS OIMHOOK https://m.edsoo.ru/9ebff2fd
94 Poab xumuu B obecrieueHun bubnuoteka [JOK

YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA.

https://m.edsoo.ru/080fe 10




ITonsrue o Hay4YHBbIX ME€TOJdax
HCCICca0BaHus BCIICCTB

HaquLIe IMPUHIUIIBI OpraHu3anuu

95 XUMHUYECKOTO MPOU3BO/ICTBA. 1 bubnmoreka [JOK
[TpombIIIeHHBIE CITOCOOBI TTOJTYYCHHS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
XHUMHYECKOE 3arpsA3HEHUE

96 OKpY>Kalolllel cpelibl U ero 1 buomiorexa LIOK

py B pea https://m.edsoo.ru/9f11bf51
MOCJIEACTBUS

97 XUMUA U 300POBbE YEIOBEKA. | bubanorexa [JOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/a6552721

08 Xumus muny. Ponns xuMum B 1 bubmuoreka [IOK
o0ecreueHn! MUIEBON 0€30MaCHOCTH https://m.edsoo.ru/1f7bSbd2

99 Kocmernueckue u napdromepHbie 1 bubnmnoreka [HOK
cpeacrsa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BaxkHemnme

100 CTPOUTEITLHBIE U KOHCT MOHHBIC 1 bbmmorexa [TOK

P Py https://m.edsoo.ru/61¢69003
MaTepHuabl
XHUMHS B CEIBCKOM XO3SIUCTBE.
101 Opraanyeckrue 1 MUHEpaIbHbIC 1 bubmmorexa LIOK
p p https://m.edsoo.ru/fd39587d
yao0peHust

102 Cuctemaru3anusi 1 0000IICHUE ] bubmuorexa [JOK

3HAHUU 10 TEME https://m.edso0.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAas 000JI0UKa aToMa, §-, p-, d-2JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3W), THOpUIAM3AIMS
aTOMHBIX oOpOuTaneil, KpUCTaJUIMUecKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJSpHbIH 00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIUIOTUIPATHI, YTIIEPOTIHBIH
ckesner, (yHKIMOHAJbHAsl TPYIIMa, paguKal, HU30MEpbl, CTPYKTypHas
dopmymna,  um3zomepus  (CTpYKTypHas, TeoMmeTpuueckas  (uuc-,
TPAaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- U a30TCOJEpIKAIIUE COCTUHEHHS, OMOJIOTHYEeCKH aKTHUBHBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCIKN), MOHOMED, TOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMSI, KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE, HK30- U
SHIOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTENb,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHUMHYECKOW  peakiuw,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS OpPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUYECKON IUCCOLMALNU,
[lepuoanueckuit 3axkon .M. MeHneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHMUS MPUUYUHHOCTA U CHCTEMHOCTH
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

NpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI.IPIfI,

TEPMOANHAMHUYICCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MPOTCKAHUSA, O XUMHUYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H npeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIOIIMX BEIIECTB,
TErIOBOMY  3(PQPEKTy peakiuu, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3YS TTOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIIN, DHEPTETUYECKUE YPOBHH




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEeHa, YYUTHIBAsI YCIOBUS, IIPH KOTOPBIX
3TH PEeaKUry UIAYT JO KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOI'O BJIMAHUS aTOMOB U I'PYIIIT
4ATOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/bI, TPOCThIE FPUPHI, CIUPTHL, (HEHOIIBI, AJIbJETUAbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETBl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BETUYNH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKkIUH, eCIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIe pacTBOPEHHOTO BEILIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WM 0OBbEMHOM 10JIH, BBIX0/1a IPOAYKTA PEAKIIUU

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucteMol 3HaHHMI O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTATBLHOM MCCJIEAOBAaHUM BELIECTB U IS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaB€ WU CBOMCTBAaxX BEILECTB U AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U INPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPOAY; AJS IPUHATUSA

IPaMOTHBIX pEIIEHU TPoOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOCPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IEJIM MCCIICOBAHUS; TPEACTABIIATH B
pasnu4HON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MacCoBOi MHpoOpMaIuH, ceTb IHTepHET 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaThb B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3UIMKA HKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelIeCcTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI TIOKa3aTels MpeAeIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemiectBa. CoBpeMeHHass MOJeNb CTpoeHHs aroma. Pacrpenenenue
ANIEKTPOHOB 10 JHEPreTHYECKUM ypoBHAM. Kiaccuduramms XUMHUYECKHX
a1eMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas

KoH(uUrypaius aroma. BarieHTHbIE 2JIEeKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB DJIEMEHTOB M MX COCIMHEHUU I10
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHu3MbI €€ 00pa3zoBaHus. MexXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. THIBl KpUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIINYECKON PEIIETKU

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 dekTh XUMUYECKUX peakiuil. TepMoXuMUYECKHe ypaBHEHUS

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

Onexktponutnyeckas auccoruanus. CuiibHble U cialble anekTponutsl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIJasd, HEWUTpalbHas, uienoyHasd. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneii. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEHHSI KOHIIEHTPAIUU PACTBOPOB: MAcCOBasi JA0JIsI pAaCTBOPEHHOTO
BELIECTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIlEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramioruapars

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpenax C

pa3HbIM 3HaUeHHEeM pH. MeToas! 21eKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEN

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) M HX  COEAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiny Ha

HCOPraHN4YCCKUC BCIICCTBA U MOHBL

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coenuHeHnnii A.M. bytnepoBa. YriepoJaHblil CKeJleT OpraHUuYECKOM MOJIEKYJIbI.
KpatHocTh XuMHUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AIHIU
opOuTaneil aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o kiaccuUKaMM OpraHUYECKHX BemecTB. HomeHnkiaTtypa
OpPraHMYECKUX COEIWHEHUH (cucTemMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIH MEXaHU3MBI pCaKknunm. Ilonsatue o

HykJieoduie u snexrpoduiie. [Ipasuio MapkoBHukoBa. [Ipasuso 3aiinieBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHME, TUIApATallMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCaknuu MPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mnojumepusauuu. [lomyuenue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB ctupona. lloaumepusauust cTuposna.

Crioco05b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOA0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
THIPOKCOTPYIIIBI, C  TAJOT€HOBOAOPOAAMH  KaK  CIIOCOO  TOJTydeHHS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIIOM

HaTpusi, Opomom). [lomyuenne denona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYEeCKHEe CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHbIE DPEAKIUM HAa KapOOHWUJIBHYIO Tpynny (peakuus «cepeOpsHOro
3epKanay, B3aumoaeicTeue ¢ ruapokcuaom menu (II). IMomyuenue nmpenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalus ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pPC€aKun OKUCIICHUSA allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUA0OB. Bpiclue mpeneibHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEeBOW M Hap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
IJIMIEpUHa U BBICIIUX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA KHPOB:
THJIpUPOBAaHUE, OKUCIIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HUs COJe BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pEAaKIMM C Y4acTHEM CHUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYNI M MOJIOUHOKHCIIOoe OposkeHue. [IprMeHeHHe TIOKO3bI, €€
3HAYEHHUE B KU3HEIACATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢pupoB UemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIH MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuus TOpEeHHs. AHWIUH Kak NPeACTaBUTENIb apOMATUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWJIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKHUCIOTBI U O€NKH. AMUHOKHUCIOTHI Kak amQoTepHble OpPraHUYECKUe
coequHeHUsl. OCHOBHBIC aMHHOKHCIIOTHI, OOpasyromiue OelKu. XHUMHUYSCKUE
CBOMCTBa OCJIKOB: THAPOJIM3, JACHATYypalus, KaueCTBEHHbIC (I[BETHBIC) pEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMepU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux cCoeTMHEHUH. Penenne skcnepuMeHTaIbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmuss B ToOBceIHEBHOM xu3HU. [IpaBuna Oe3omacHON pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

43

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HedTAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPO/IOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, HIopsl U GayHBI OT
XUMHYECKOTro 3arpsisHeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOJIYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

O6IJ_II/IC NpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEIIECTB (HA MpUMEpE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTEKJi0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

[IpombinenHast ~ opranudeckass  xumus.  CpIpb€  Ans  OpraHu4ecKkou

MIPOMBIIIJICHHOCTH
5 Tunsl pacy€THBIX 32124
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
. BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECTB
52 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPH XUMHUYECKHX PEAKLIUAX
5.4 Pacuérer maccrl (00bEMa, KOTMUECTBA BEIMIECTBA) POAYKTOB PEAKIIHH, SCITH
' OJIHO M3 BEILECTB JAaHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérsl macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTa PEAKIIUH, €CITH OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPENEIEHHON MaCCOBOM J0JIEH
pacTBOPEHHOIO BELIECTBA
57 Pacu€rhl ¢ ncnonb30BaHUEM MOHITHH «MaccoBasi OIS, «MOJISIpHAs
. KOHIIEHTPALIUA», «PACTBOPUMOCTbY
Haxoxzaenne MonekymnsipHoi (popMyibl OpraHM4eCKOro BEIIecTBa Mo ero
5.8 TJIOTHOCTU U MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIHUX B €r0 COCTaB, WU 110

MIPOYKTaM CTOPaHUs




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knace/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumusi; yriayonennoe ooyuenue, 11 kimacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe obiecTBo «M3aaTebeTBO

«IIpocBemenue»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

1. Xumus (yriyoOneHHbiit ypoBenb). Peanuszanusa tpedboBannit ®I'OC cpegnero
oO1ero obpaszoBanus : MeToudeckoe nocooue s yuurens / [A. A. Kasepuna,
M. I'. Cuactuna] ; Hayu. pea. H. B. Ceupunenkosa ; noa pea. A.A. Kasepunoii. —
M. : ®I'BHY «MHcTuTyT CTpareruu pa3Butus oopazoBanus», 2023. — 100 ¢

2. Xumus . YrinyOneHHslid ypoBeHb. 11 KiI. : MeToanueckoe nocodue /
O.C.I'abpuensu, I'.I".JIsicoBa .-M.: Ipo¢a,2019.

3. Xumus . YrinyoneHHblid ypoBeHb. 10 KII. :KOHTPOJIbHBIE paOOTHI /
O.C.I'abpuensu, C.A.Cnagkos, A.M.bonapy.-M.: JIpoda,2016.

4. Xumus . YriryOsieHHBIH ypoBeHb. 11 KII. : KOHTPOJIbHBIE U TPOBEPOUHBIE



pa6otsl / O.C.I'abpuensn, JI.U.Acanosa .-M.: JIpoda,2015.
5. Xumus . Y1iIyOneHHbIN YypoBeHb. 11 KII. : KOHTpOJIbHBIE pabOTHI /

O.C.I'abpuensn, JI.U. Acanosa .-M.: JIpoda,2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HUHTEPHET
https://www.yaklass.ru [{ludgpoBoit 06pazoBaTebHBIN pecypc ISl KO
http://www.chemnet.ru ['azeta «XumMus» U cait s yaurens «5 uay Ha ypok
XUMUN
http://him.1september.ru Enunas komnekuus L{OP: [IpeamerHas koiekuus
«XUMUD»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE
sKcriepuMeHThl: xumus. Komneknus Poccuiickoro o0mieo0pa3oBaTeabHOTo
noprana
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoii
http://www alhimik.ru Becepoccuiickasi omuMnuana mKoJbHUKOB 10 XUMUU
http://chem.rusolymp.ru Opranudeckasi XuMusi: JIEKTPOHHBIA YUYCOHUK TSI
CpPEIHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJUIETAK: XUMUS
http://www.chemistry.ru JIluctaHiMOHHast OJIMMIIUAJA TIO XUMUU:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT
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