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PaGouas mporpamma mo XMMHUU Ha YPOBHE CPEAHETO OOIIero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanuuny, TpeboBaHUN K pe3ysbTaTaM OCBOCHHUS
benepanbHOI oOpa3zoBaTeIbHON pOrpaMMbl CpPEIHETO o01iero
obpazopanusa(POIl COO), npexncraBieHHbIX B DefepalbHOM TOCYIapCTBEHHOM
obpazoBatenbHoM craggapre COO, c¢ yuérom KoHnenuuu mnpenoaaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
Odenepaluu, pealn3ylOlIUX OCHOBHbIE OOpa3oBaTelIbHbIE MPOTrpaMMbl, U
OCHOBHBIX ToNoXKeHuit «Ctparerud pa3BUTHST BocnuTaHus B Poccuiickoit
deneparuu Ha niepuon 10 2025 roma» (Pacmopspkenne I[lpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTIyOJEHHOTO HU3YYEHHUs 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro oOpaszoBanus ywammxcs 10-11 xmaccos.
N3yuenue mpeamera, peaquzyeMoe B YCIOBUAX JIud(epeHInpoBaHHOTO,
npoduibHOro 00y4YeHHs, MpU3BaHO oOOecrneunuTh oO0IEe00pa30BATENbHYI0 U
OOILEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTanuy uX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KH3HU B COITUYME, a TAKXKe JIs
MPOJIOJDKEHUs O0y4YeHHUs] B OpraHM3anusax MnpodeccuoHaNIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHON M3 MPUOPUTETHBIX JUCITUTLINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» [OIydaeT
MOAPOOHYI0  WHTEPHPETAUI0 B  COOTBETCTBHM C  OCHOBOTMOJATArOIIUMHU
nonoxkeausiMu ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IIeJeH, CoaepiKaHus,
pe3yJabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJTOTOBKHM BBIITYCKHHKOB.
CBUIETEICTBOMTOMYSIBIISIFOTCSICIIE Y FOIITUEBBITIOTHAEMbBICTIPOTPAMMONTIOXUMUU (D
YHKIUU:

e HMH(QOPMALIMOHHO-METOJMYECKAsl, peanu3alus KOTOpol obecreunBaeT
MOJIy4YeHHE TPEACTaBICHUS O IEAX, COACP)KaHWM, OOIIeH CcTpaTeruu
00y4eHHs, BOCIUTAHUS U PA3BUTHUS O0yYaIOIIUXCS CPEICTBAMU MPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOQuJIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpas peayCcMaTpPUBAET
ompenesieHre: TPUHIUMIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEILHOCTH
M3Y4YeHHs] y4EeOHOro marepuana, KOJUYECTBEHHBIX M KAaYECTBEHHBIX €r0
XapaKTePUCTUK; TOIXO00B K (OPMHUPOBAHUIO COACPIKATEITHHOU OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTENbHBIX JOCTHXKEHUU OOYyYaroluxcsi B
paMKax UTOTOBOM aTTecTaluu B (opMe €IAUMHOr0 TOCYJIapCTBEHHOTO
AK3aMEHa MO0 XUMHUH.

[Iporpamma asis yriyOaEHHOTO U3YUEHUS! XUMUU:

e YCTaHABIMBAET WHBAPUAHTHOE MPEAMETHOE COJEpKaHue, 00s13aTeIbHOEe
JUIST U3yYeHUs] B paMKax OTIEIbHBIX Mpoduiield, mpeaycMaTpuBaeT



pacnpeneneHue M CTPYKTypUpPOBAaHHME €ro Io KJaccaMm, OCHOBHBIM
COJIEpKaTENIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e JA€T IpHUMEpPHOE pacmlpeereHre y4yeOHOro BPEMEHH, PEKOMEHYyEeMOro
JUTSL U3yYEHHUS OTACIIbHBIX TEM;

e TIpenaraeT MPUMEPHYIO [OCJIEI0BaTebHOCTh HW3YYEHUS Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTUKHM MOCTPOEHMsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEAMETHBIX CBS3EH;

e JTAET METOJMYECKYIO MHTEPHPETALHNIO LIeJIel U 3a7a4 U3yUYeHUsl IpeIMeTa
Ha yri1yOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHMs, COAEPIKATEIbHOW XapaKTEPUCTHKU
IJIAHUPYEMBIX  PE3yJbTaTOB OCBOEHHS OCHOBHOM 0O0pa3oBaTeIbHOM
MPOrpPaMMBbI CpEIHErO o011ero oOpa3zoBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, NPEIMETHBIX), a TAKXE C Y4ETOM OCHOBHBIX BHJIOB
y4e0OHO-II03HABATENIbHBIX  JAEMCTBUIM  00ydarolierocs IO OCBOEHHUIO
coJiep KaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe IO XMMHUU IPEITyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHMEM XUMHUM Ha YpPOBHE OCHOBHOTO OOIIETro
oOpasoBaHMs. 3a TpelelaMd YCTAaHOBJIEHHOW MPOrpaMMONl 1O  XUMHH
00s3aTeNIbHON (MHBapUAHTHOM) COCTABIISIOLIEH COAEpKaHUs Y4eOHOro mpeamMera
«XuMHs» OCTaETCS BO3MOXKHOCTh BbIOOpa €ro BapUAaTHBHOW COCTABIISIFOLIEH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUM C HAIPABIECHUEM KOHKPETHOTO
npoduist 00yueHus..

B coorBerctBHM ¢ KoHUentyadbHbIMH mnoJoxeHusmu PIOC COO o
HAa3HAYEHUHU NPEIMETOB 0a30BOr0 M YINIyOJEHHOIO YpPOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO O0yYeHHUS Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUs
XMMHsSI Ha YpOBHE YINIyOJEHHOrO M3yYEHHUs HAlpaBiIeH Ha pean3aluio
MPEEeMCTBEHHOCTH C  MOCJEAYIOIMM  ATaloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX H3YYEHHUs CHEIHUAIbHBIX E€CTECTBEHHO-HAYYHBIX H
XMMHYECKUX TUCIUIUIMH B By3aX U OpPraHU3alUAX CPEAHETO Mpo(hecCHOHATbHOTO
oOpasoBanus. B 3TOl cBsi3u u3ydeHue npeameTa «XUMHUS» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO HA  pacllUpeHue U  YriayOJeHUEe TEOpPEeTUYECKO U
MPAKTUYECKON MOATOTOBKM OOYYarONIUXCs, BHIOPABIIMX OMPEACIEHHBIM TpOo(ib
oOyueHusi, B TOM YHCJI€ C ePCHEKTUBOM MOCIEIYIONIET0 MOTYYeHHs] XUMUYECKOTO
o0pa3oBaHMsI B OpraHU3alusaX NpogeccuoHanbHOro oopasoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii OI'OC COO k mIaHUpPyEeMbIM pe3yJbTaTaM OCBOCHHUS
dbenepanbHOll 00pa30BaTENILHOM MPOTrpaMMbl CPEAHETO OO0IIEero 00pa30BaHUS
U3y4yeHue mnpeamera «XUMUS» OPHEHTHPOBAHO TAaK)KE€ Ha pEIICHHE 3a1ad
BOCIIMTAHUSA U COLHUAIBHOIO Pa3BUTHUS 00ydaromuxcs, Ha (OpPMHUPOBAHHE y HUX
OOLIEMHTEIUIEKTYaJbHbIX YMEHHUM, YMEHHIN pallMOHaNu3aluu y4eOHOTro Tpynaa |



0000MIEHHBIX  CHOCOOOB  JIEATECIIPHOCTH, MMEIOIMX MEKIUCIUIINHAPHBIN,
HaJIIPEAMETHBIN XapaKTep.

CocraBnstoliuMu npeameTa «XUMHsS» Ha YPOBHE YIIIyOJIEHHOrO M3y4eHHUS
ABIIAIOTCS YIUIyON€HHbIE Kypchl — «Opranudeckas xumus» u «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHnn Moaxon0B K 0TO0pY U CTPYKTYpHOM
OpraHu3alMyd COJEpKaHUs 3TUX KypCOB B IpPOrpaMMe€ IO XHMHHU 32 OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuusax 0a30BOro M yriayOJEHHOTO
YPOBHEHN N3yUYEHHUS NIPEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuueckas xumus» U «OOmas u
HEOPraHU4YeCcKass XUMHSD» COCTAaBIS€T COBOKYIIHOCTh NPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHMs IpeaMeTa. JDTa CUCTEMa
3HAHMM MOJy4aeT ONpeeiEHHOE TEOPETHUYECKOE JOMOJIHEHUE, MO3BOJIAIOIICE
OCO3HAHHO OCBOWTH CYHIIECTBEHHO OONBIIUH 00BEM  (PAKTOIOTHUECKOTO
Matepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3yuY€HHUs IMpeAMeTa oOecredeHa
BO3MOXXHOCTh 3HAQUMTEJIBHOIO YBEJIWYEHUs OOBEMA 3HAHUW O XUMHUYECKUX
AJIIEMEHTAaX U CBOMCTBaX MX COECJUHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
IIPEICTABICHUA O CTPOCHUM BELIECTBA, XMMUYECKON CBA3M U 3aKOHOMEPHOCTSX
MIPOTEKAHMS PEaKLHM, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS] XUMUYECKOW KUHETUKHU
U TepMOAMHAMUKU. M3ydenue nepuoauueckoro 3akoHa u Ilepuopuueckon
CUCTEMBl ~ XHMHYECKHX  3JIEMEHTOB O0asupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKUX IMPEACTABICHUIX O CTPOCHUM aTOMa. XUMHUYECKasl CBS3b
OOBSCHAETCS C TOYKU 3PEHUS] IHEPTreTUUECKUX U3MEHEHUH Mpu e€ 00pa3oBaHUU U
pa3pyllieHnud, a TaKKe ¢ TOYKH 3pEHUS MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUMOB  peakuuil  gomojHseTrcs  (GOPMUpPOBAHMEM  MpPEACTaBICHHN 00
NEKTPOXUMHUYECKUX IPOLIECCaX U AIEKTPOIU3E PACILIABOB U PACTBOPOB BELIECTB.
B kypce opraHmdeckoil XMMHUU MPU PACCMOTPEHHH PEAKIMOHHOW CIOCOOHOCTH
COEJIMHEHUH yaemnseTcsa 0co00e BHUMaHUE BONpocaM 00 AJIEKTPOHHBIX 3ddeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeakLUu.

Ocoboe 3HayeHHe HMeeT TO, YTO Ha COJEpP)KaHHE KYpCOB XHUMHH
yIIyOJIEHHOTO YPOBHS U3YUEHHS JJI KJIACCOB ONMpPeAesIEHHOTr0 NMpoduis (TJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUN K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSAHHE CMEKHBIE MpPeaMeEThl. Tak, Harpumep,
B COJIEpKaHUM TMpEeAMETa ISl KIACCOB XMMHUKO-(U3HUUECKOTO MPOQMIsl 0OJIbIIoe
3HaueHue OyIyT MMETh AJIEMEHThl y4eOHOro marepuaia mo oduieil xumuu. [lpu
U3YYEHUU TMpeJAMeTa B JAHHOM Ciy4yae akIeHT OyJeT cielaH Ha OOUIHOCTb
METO/IOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJIEKYJsipHas TeopHusl B (U3MKE), 3aKOHBI COXpPaHEHHS
Maccbl M JHEPIrUM, 3aKOHBI TEPMOJUHAMUKH, JJIEKTPOJIU3a, MPEIACTABICHHS O
CTPOEHUU BEILECTB U JAPYroe.



B TO ke BpeMs B COIEpXKAHMM IpeAMeTa I KIACcCOB  XMMHKO-
Ouosornyeckoro mpoduiist OONbIINNA yAENbHBIA Bec OylleT MMETh OpraHuYecKas
xumusi. B 3TOM ciaydae npenocTaBisieTCss  BO3MOXHOCTh Uil Oosee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHHUsSI XMMHUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOST, K MpHUMEpYy, TaKue
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JHUIUABI, OCJNKH, YTIEBOAbI, HYKJIECHHOBBIC
KHUCJIOTBI U Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAax IpPEACTAaBUTENIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEIIECTB CIYKAaT OCHOBOW [UISl HW3YYECHUs
CYLTHOCTH HPOIeCCOB (DOTOCUHTE3A, AbIXaHUs, TUILIEBAPEHHUS.

B mmane ¢opMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHMS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUUYECKOTO MPUMEHEHHS HAayUHbIX
3HAHMM HM3y4YeHHE NpeaMera «XuMus» Ha yriayOJ€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM MpeIMeTaMH, BXOJAIIUMH B COCTaB
npeaMeTHBIX obnacteit «EcTecTBeHHO-HAy4YHBIE MpeAMeThl», «MareMartuka Hu
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyeHun yuyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YpOBHE
Takke, Kak Ha YPOBHE OCHOBHOTO U CPEIHEro ooOmiero oopa3oBanus (Ha 6a30BoM
YPOBHE), 3a7laueil EPBOCTEIIEHHOW 3HAYUMOCTH SABJISIETCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
JEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenue
TOM 3aJaud Ha YriayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa MpeArnosaraet
peanu3aluio TaKuX 1eNe, Kak:

e (QopmMupoBaHME TPEACTABICHUI: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUW IIPUPOJBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojiu B oOOecreueHuu
YCTOMYMBOIO  pPa3BUTHUA  YEJIOBEYECTBA: B  PEHICHUH  MpoOJeM
HKOJIOTUYECKOM, IHEPreTUYeCKO M MUILEeBON 0€30MacHOCTH, B Pa3BUTUHU
MEJIULMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
0o0ecreuYeHnn paloHaIbHOTO MPUPOJONONIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEJIOBEKA, a TAKXKE SKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAaHWH, JIEKAIIMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYyUYHOM KapTUHBI MUpa: (pyHIaMEHTaIbHBIX
MOHATHUM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IMPEICTABICHUI O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKaHWs XMUMHUYECKHX PEaKUud, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX M JMCIIEPCHBIX CUCTEMax, 00 00X
Hay4HBIX MPUHIHUIAX XUMHUYECKOTO MPOU3BOACTBA;



dhopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MOHUMaHMSI
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKHUX 3HAHUM JUISI OOBSCHECHHS
KJIFOYEBBIX M€ W MpoOJeM COBPEMEHHOM XUMHH, JJId OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO peIieHus Ipo0jeM, CBI3aHHBIX C XUMHEH, ITPOTHO3UPOBAHUS,
aHaJIN3a U OLICHKH C ITO3UIINHM DKOJOTHYSCKON 0€30MaCHOCTH MOCIIEICTBUM
OBITOBOM U TPOU3BOJCTBEHHOW JEATEIHHOCTH YEJOBEKa, CBS3aHHOW C
XUMUYECKUM  TMPOU3BOJCTBOM, HCIIOJIB30BAaHUEM U  MepepabOTKOn
BEIECTB;

yriyOjeHue  TMpeJCTaBICHHMH O  HAay4YHbIX  METOJIax  ITO3HAHUS,
HEOOXOJUMBIX JIJII TPUOOpPETEHUs] YMEHHM OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M OOBSCHEHUS XUMHWUYECKHX SBJICHUH, HMEIOIINX MECTO B
MPUPOJIE, B MPAKTUUECKON JAEATEILHOCTH U MOBCEIHEBHOM KU3HU.

B mmaHe peanuzanuu NEpPBOOYEPEIHBIX BOCIHUTATENBHBIX U PAa3BUBAIOIINX
(GyHKUMNA TENOCTHON CHUCTEMBI CPEIHEro OO0IIero oOpa3oBaHUsl MPU M3YUEHHUH
npeaMera «XuUMHS» Ha  YyrIyOJI€HHOM  YpPOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TaKUE 1IeNU U 33/1a4H, KakK:

BOCIIUTaHUE YOEKIAEHHOCTH B TO3HABAEMOCTH SIBICHUW MPHUPOJIBI,
YBOKEHHUS K TMpOIeCCY TBOpUECTBA B O00JIACTH TEOPETUUYECKUX U
MPUKIIAIHBIX HUCCIEAOBAHUM B XUMHUHU, (POPMHUpPOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M  CaMOBOCIIUTAaHUIO  HAa  OCHOBE  YCBOCHHS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOyvaronuxcs, (GOpMHpPOBAHHWE Y HHX CO3HATEIBHOIO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMUIO Kak
YCJIOBUIO yCHENTHOM MpodheCCHOHAIBHOM U OOIIECTBEHHOU JesTEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e >KU3HHU;

dbopMupoBaHUE€ YMEHHI M HABBIKOB Pa3yMHOTO MPHUPOJOIOIL30BaHUS,
Pa3BUTHE IKOJIOTUYECKON KYJIbTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.

OO611ee YnCiIo0 4acoB, MPEAYCMOTPEHHBIX JIJISl U3YYEHHS] XUMUU Ha YriyOJeHHOM
ypOBHE cpeaHero oobiero odpaszoBaHusi, coctaBisier 204 yacoB: B 10 kiacce —
102 gaca (3 gaca B Hemento), B 11 kmacce — 102 gaca (3 gaca B HeAeNIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W  3HAYEHHWE  OPraHUYECKOW  XHWMHUHU, IPEIACTABICHHE O
MHOT000pa3uy OPraHU4EeCKUX COETUHEHUI.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUS. BasleHTHBIE BO3MOXXHOCTH aToMa yYIJIEpOJa. XHUMHYECKas CBSI3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl TUOpPHAM3ALMM aTOMHBIX oOpOuTaneut
yraepoaa. Mexanu3zMbl 00pa3oBaHUsl KOBAJICHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKUeNnToOpHbI). TUNBl MEepeKpbIBaHUS AaTOMHBIX OpOUTalled, G- M T-CBS3U.
OpunapHasi, ABOitHas U TpokHas cBA3b. CrocoObl pa3phiBa CBSI3€l B MOJIEKYyJax
opranuyeckux BeulecTB. [loHstTne o cBOOOAHOM paauKane, HyKIeopuie Hu
anekTpodue.

Teopust crpoeHuss opraHndeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE TPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHHE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeNMHEHUH. MOoNeKyIsipHble U  CTPYKTYpHbIE  (OPMYIIBIL.
CrpykrypHble (QOpMyJbl pPa3IMYHBIX BHJOB: pa3BEPHYyTas, COKpalEHHas,
ckenetHass. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPPEKTH B MOJIEKYJaX OPraHMYECKUX COCAMHEHUN (MHIYKTHUBHBIN
U ME30MEPHBI YPPEKThI).

[IpencraBinenne o kiaaccuPUKauM oOpraHUYeckux BemiecTB. [loHsTHE O
byHkunoHansHOM rpynmne. I'omonorus. I'omonoruueckue psanpl. CucreMarnyeckas
HoMeHKkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbie Ha3BaHUS
OTJEJIbHBIX IIPEACTAaBUTEIICH.

OcobeHHocTy M Kiaccu(UKaMs OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIUA B OPTaHUYECKOW XUMUH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS] BEIIECTB M WX IPEBPAILECHHIA:
O3HaKOMJIEHHE C oOpa3laMd OpraHUYECKUX BEIIECTB U MaTephajlaMd Ha UuX
OCHOBE, OIBITHI II0 IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IIPU HArPEBaHUU
(rutaBieHue, OOyIVIMBAaHUE W TOPEHHE), KOHCTPYMPOBAHHUE MOJEICH MOJICKYI
OpPraHUYECKUX BELIECTB.

YriaeBoaxopoasl.

Anxansbl. 'omonorndeckuil psj ajakaHoB, oOmas gopmyiia, HOMEHKIATypa 1
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP’-
ruOpuan3anus aTOMHBIX OpOuTanel yriepona, o-cBsizb. DHU3MUECKHE CBONCTBA
AJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKLUUU 3aMEILICHHs, W30MEpHU3alui,
JETUAPUPOBAHUS, IUKIN3ALMHU, TMPOJIN3a, KPEKUHra, ropenus. [IpeacraBienue o
MEXaHU3Me peaklMi paJuKaJIbHOTO 3aMEIEHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE AIKAHOB.

[uknoankanel. O0mas ¢popMyina, HOMEHKIATypa U u3omepus. OcoOeHHOCTH
CTPOEHUSI M XHUMHUYECKHX CBONCTB MabIX (IIMKJIONPONAaH, IMUKIOOyTaH) u
OOBIYHBIX (LMKJIOMEHTAH, LMKJIOreKCaH) LUKIOaIKaHOB. CrocoObl MOTy4YEeHUs U
NPUMEHEHUE IIUKIIOAIKAHOB.

Ankensl. ['omonornueckuii psj aJkeHoB, oOmias Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥  IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ  ajlKEeHOB, Sp’-
ruOpuau3anusi aTOMHBIX opOutanedl yriepona, o- U m-cBA3u. CTpyKTypHas u
reoMerpuyeckas (muc-tpanc-) wuzomepus. Du3NMUECKHME CBOICTBA AJKEHOB.
XHWMHUYECKHE CBOMICTBA: pPEaKUWU IMPUCOECIUHEHHMS, 3aMELICHUS B (-II0JOKEHUE
IpyU JBOMHOM CBSI3M, MOJUMEpU3aluuu U okucieHus. [lpaBumio MapKoBHUKOBA.
KauecTBeHHbIE peakuu Ha TBOMHYIO CBA3b. CIOCOOBI MOMYYEHUsI U MPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukamus ankaaueHoB (CONpspKEHHbBIE, U30JUPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSA U XUMUUYECKUX CBOWMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilomumepuszamus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYEeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. 'oMon0oruueckuii ps ankuHoB, o0mas popmysna, HOMEHKIATypa U
M30MeEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI alKUHOB, Sp-
ruOpuau3anus aTOMHbIX opOuTaneil yriepoaa. dusmyeckne cBOWCTBA AJIKUHOB.
XHWMHUYECKHE  CBOMCTBA:  PEAKUMU  MPUCOCAUHEHUS,  JUMEpPU3aLUd U
TPUMEPHU3ALNHU, OKUCIICHNU. KHCIOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO
TPOIiHYIO CBs3b. KauecTBeHHBIE peakiK Ha TPOIHYIO CBs3b. CIIOCOOBI MOTyUeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtnueckue yrieBoaopoasl (apensl). ['omonoruyeckuili psii apeHoB,
obmiast popmyIia, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl Oenzona. duzmueckue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIleHHs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJuKalle, PEaKUWU NPUCOECIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe aJIKUIbHBIX PpaJUKaIOB, KapOOKCHUIILHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonmumepusanus cruposa. CriocoObl MONTyYEHUs U
IIPUMEHEHUE aPOMATUYECKUX YTIIEBOJLOPOIOB.

[Ipuponnsiii ra3. [lonyTHbie HedTsAHBIE Ta3bl. HedTh u €€ mpoucxoxacHue.
Kamennslii yroiap U npoaykrtsl ero nepepadotku. CrocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKHHT (TEPMUYCCKHM, KaTaTUTHYCCKHH), PUGOPMHUHT, ITHPOIIH3.
[TpoaykTel mepepadoTku HEPTU, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIaCCAMU YTJIEBOI0OPO/IOB.

DNEeKTPOHHOE CTPOCHHE TaJOTEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIICHUsI TajoreHa Ha TUAPOKCOrPYMIy, HUTPOTPYINy, LHAHOTPYIIY,
amuHorpymnmy. JlelicTBM€ Ha TaJOTeHIPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa MIENoud. B3aMMOIENCTBUE IUTAIOTCHAIIKAHOB C MAarHUEM M ILIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnonp3oBaHue
raJIOTEHIIPOM3BOJIHBIX  YIJEBOJOPOJOB B OBITy, TEXHHMKE W IIPH CHHTE3E
OpraHMYECKUX BEILIECTB.

DOKCIepUMEHTAIbHBIE METOJbI W3YUYEHHS BEIIECTB M HUX MPEBpalllCHUM:
u3yueHne (PU3NYECKUX CBOMCTB YTIIEBOJIOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakIuii  yriieBOAOPOJAOB Pa3lIMYHBIX KiaccoB (oOecrBeunBaHUE OpPOMHOMN WU
WOJHOM BOJIbl, PacTBOpa IMEpPMaHraHaTa KaJius, B3aUMOJCHCTBUE alleTHUJIEHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga ¥ BOJOpPOJA B OPraHWYECKUX BEIECTBAX, IOJIy4YEHUE HSTHICHA U
HM3YYCHHE €r0 CBOMCTB, O3HaAKOMJICHHE C KoJjuiekmusMu «HedTb» m «Yromby, C
oOpa3liaMyd  IUTaCTMAacC, KaydyKOB M PE3UHBI, MOJICTUPOBAHUE MOJICKYII
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsopoaconepskaniue opranHudecKue coeJMHEHHUs.

IIpenenbHble oOJHOATOMHBIE CcHUpPThl. CTpoeHHE MOJIEKYyJ (Ha mOpuMmepe
METaHOJla W J3TaHoJia). ['oMojoruueckuid psa, obmias Gopmyina, H30MEpHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpeeNbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/HBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUW 3aMElIeHMs, JeTUApaTallih, OKHUCIICHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKMMH U  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JIeHCTBHE ATaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOMy4YEHUsT M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OcOOEHHOCTH (PUBMUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUICHIVIMKONbL W riaulepuH. dusnueckue u
XUMHYECKHE CBOMCTBA: PEAKLIMM 3aMEICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKMMM KHCIIOTaMHM, KayeCTBEHHAs pEaKlUsi Ha MHOIOATOMHBIC
cnupThl. [IpencrapieHue o MexaHU3ME peaklMil HYKICO(DUILHOTO 3aMEICHHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TMMOMy4YeHUsT UM NPUMEHEHUE
MHOTOAaTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIIMSHUE TUAPOKCOTPYHIBI U
O0eH3opHOrO snapa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUUYECKUX



cBoicTB (eHona. KavectBeHuwie peakimu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cMoma.

KapOonuiibHbIE COETMHEHUS — aIbACTU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['OMOJIOrMYecKue psiibl ajdbJeruioB U KETOHOB, OOmIas
dbopmyna, mzomepus U HOMEHKIaTypa. DuU3MUecKHe CBOWCTBAa ajbACTUIOB U
KEeTOHOB. XMMHUYECKHME CBOWCTBAa  albAETHJOB M  KETOHOB:  pEaKUuu
npucoenuuenus. OKHUCIIEHUE albJAEeTU0B, KAUECTBEHHbIC PEaKIMU Ha allbJIeTU/bl.
CriocoObl OJTy4YeHHs M IPUMEHEHHE aJbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TPEEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nyeckue cBoMcTBa
OJIHOOCHOBHBIX TMpEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTRBA,
peakuus dSTepuUKalMM, peaKkUud C Y4YacTHEM YIJIEBOJAOPOIAHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCc0OEHHOCTH CBOMCTB HENPEIENbHBIX M aPOMATHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, THUIPOKCUKapOOHOBBIX KUCIOT. [IpeacraBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, MAJIbMUTHUHOBAS, OJECUHOBAs, JUHOJEBAS,
JuHOoNeH08as KUCIOoThl. CocoObI MOTYYeHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonornueckuil psan, obuias ¢gopmyna, U30Mepus U
HOMeHKJIarypa. Duznyeckne M XUMHYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOU W
LIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nUecKue U XMMUYECKUE CBOWCTBA XKUPOB: THAPOJIN3 B
KHCJION U 1estouHol cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIINUX OCTATKH
HEIpEeNENbHbIX )KUPHBIX KACIOT. JKHUpel B mpupoe.

MpIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBHE.

O6mras xapakrepucTuka yriaeBojoB. Kinaccudukanus yrieBo1oB (MOHO-, TU-
u nonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TrajiakTo3a, puodo3a,
Je30KcuprOo03a. dusndecKkue CBOMCTBA M HaXoXJeHHe B mpupoze. dorocuHTes.
XHWUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYACTHEM CIIUPTOBBIX U AJIbJAETUIHON
Ipynn, CHOUPTOBOE M MOJOYHOKHCIOE OpoxkeHue. [IpumeHeHue TritoKo3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuabl: caxaposa, MaiabTo3a U
nakTo3a. BoccTaHaBiaMBarolue ¥ HEBOCCTAHABIMBAOLIME qucaxapuabl. ['uaponns
nucaxapunoB. HaxoxaeHue B mpupojie U npumeHeHue. [lonucaxapuapl: kpaxmard,
INIMKOTeH U ueuttoio3a. CTpoeHre MakpoMOJEKyJd Kpaxmania, TJIIHMKOTeHa H
Heono3bl.  du3nyeckue CBOMCTBA KpaxMmajga M LEJUII0JI03bl. XHUMHYECKHE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEakUHs C HOAOM. XHMHUYECKHE
CBOICTBa LIEJUTIOJIO3bL: TUAPOIU3, ModydeHue 3(upoB 1emionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTA B aJbJIETU] HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO COUPTA JUXPOMATOM Kajiusl (BO3MOXKHO HCIOJIb30BAHUE
BHUJIECOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJETUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpoxkcumom  meau(ll)), peakmus ramnepuHa €
ruapokcuom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcuaoMm meau(ll), BzaumoneiictBue
KpaxMajia ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTAJbHBIX 3a7a4 1o temMaM «CHHUPTHI U
dbenonby, «KapooHoBbie KUCTOTHL. ClOXKHBIE YUPBD».

A3o0Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMUWHBI — OpraHUYeCcKHUe MPOU3BOJIHbIe amMmMuaka. Knaccudukanuss aMuHOB:
amuaTHIecKue ¢ apOMaTUYECKHE, IEePBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenne moJiekys, obmas Gopmyiia, U30Mepusi, HOMEHKIaTypa U (puanyeckue
cBOicTBa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TPEACTAaBUTENIb AMUHOB apomaTuyeckoro psana. CrpoeHwue
aHuauHa. B3anMHOE BJIMSIHUE TPYIINT aTOMOB B MoJieKyJie aHminHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KadecTBeHHbIE peakiuu Ha aHWIWH. CrocoObl
MOJIyYeHUS] M TpUMEHEHHE anudaruyeckux amMuHOB. [lomydyeHwe aHwivHa U3
HUTPOOCH30Ia.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIEe OPeACTABUTENN O-
AMUHOKHCIJIOT: TJWLMWH, ajdaHuH. @Ou3nyeckue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHUYECKHX
COCIIMHEHUM, peaklus TMOJUKOHJICHCAUU, O0pa3oBaHUE IMENTUIHON CBS3M.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CHUHTE3 U THAPOJIU3 TENTHIOB.

benkn kak mnpupogHble nonuMepsl. llepBuuHas, BTOpHUYHAS W TpPETHUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: TUAPOIH3, JICHATYpAaIus,
KaueCTBEHHbIE PEAKIIUU Ha OEINKHU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUSl BEIIECTB M UX MPEBPALCHUM:
pacTBopeHue OEnKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHUM, IIBETHHIE
peakuiuu Ha O€NmKH, peHIeHHEe JKCIEPUMEHTAIBHBIX 3aJad M0 TeMaMm
«A3oTcoaepxaine OpraHUYeCcKue COEIMHEHUSD) " «Pacno3HaBanue
OPraHNYECKUX COCAUHECHUN.

BbicokomoJieKyIsIpHbIE COeIUHCHUS.

OCHOBHbBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJIUMEpPU3AUU, CPENHSSA MOJICKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUNA —
MOJIMMEPHU3ALIHS U TOJTUKOHICHCAITHSI.

[Tonmumepubie wmatepuanbl. [lmactmacchl (MOJUATUIICH, TTOJIUIIPOIMIICH,
MOJIMBUHWIXJIOPUJT, TOJUCTUPOJ, MOTUMETUIMETAKpUIaT, MOJUKAPOOHATHI,
noJmdTUICHTepedTanar). Y Truansaius 1 nepepadoTka miacTuka.

DnacToMephl: HaATypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN) U CUIIUKOHBI. Pe3unHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepbl CHEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AIIEKTPOIPOBOISIIIINE TIOJUMEPHI, OMOpa3iaraeMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEHIECTB M HUX MpPEBpalllCHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad mno Teme «Pacro3HaBaHue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MoJeKyIsipHOH (GOpMyJibl OPTaHMYECKOTO0 COCIUHEHHS TI0
MacCOBBIM  JIOJIAIM DJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIPHOM  (POPMYJIbI OPraHMYECKOrOo COEeAUMHEHUs 10 Macce (00BEMY)
MPOAYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HWCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYyIIbl
OpPraHMYEeCcKOro BEIIECTBA HAa OCHOBE €r0 XUMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB
MOJTyYeHHUsI, OMpejeieHue JOJIM BbIXOJIa MPOAYKTa PEaKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXpeIMETHBIX CBA3€H MPU U3yUYEHUU OPTraHMYECKOW XUMHH B
10 xmacce oOCyIIeCTBISETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-
HAay4YHBIX TIOHSATUW, TaK U TOHSTUH, MPUHIATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO011e ecTeCTBEHHO-HAYUYHBIE MTOHSATHUS: SIBICHUE, HAYYHBIN (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJIW3, CHUHTE3, Kilaccuukamus, HaOJIIOJACHUE, HU3MEPECHUE,
AKCHEPUMEHT, MOJIEJb, MOJICTUPOBAHHUE.

duznka: Marepus, aroM, OJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHHUE
BEIIECTBA, (DU3WUYECKUE BEIIMYUHBI, €IUHUIIBI H3MEPEHHs, CKOPOCTh, JHEPrus,
Macca.

buomorus: kierka, opraHu3M, S3KOCHUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPODHBIA TUN TUTAHUS, OpOKEHUE,



dboTocuHTE3, nbIXaHWE, OETKHU, YIJIEBOJbI, KUPBI, HYKICHHOBBIC KHUCIOTHI,
(hepMEeHTHI.

['eorpadusi: mose3HbIe HCKOMIAeMbIE, TOTIITUBO.

TexHonorus: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO ITHTAHWS,
MOIOIITUE CPEJICTBA, MATEPUAIBI U3 NCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sAep. XUMHAUYECKUN 3neMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTrETUYCCKUE YPOBHH H
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukamms XuMruiecKiux 3JIeMEHTOB (S-, P-,
d-, f-anmementsi). PacmpeneneHwe 5SJIEKTPOHOB MO AaTOMHBIM  OpPOUTAISIM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMM aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DHUTYypali HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTb.

[lepnoguueckuii 3akoH u Ilepuoandeckas cucreMa XMMUYECKUX AJIIEMEHTOB
H.N. MenneneeBa. CBsA3b NEpUOAUUECKOTO 3aKoHA W llepmogmueckoil cuCTeMbl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHUEW  CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM H NEpUoJaM. 3HA4YCHUE
nepuoauueckoro 3akona /[.M1. Meneneesa.

XuMHUYECKasi CBSI3b. BUIBl XMMHYECKOM CBSI3U: KOBAJICHTHAsA, HWOHHAs,
MeTayuinueckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIN |
JIOHOPHO-AaKIENTOPHBIN. JHEPrus U JiuHa cBsA3U. [10sIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHbie cBs3u. BopoponHas cBs3b.
MexMOoNeKyIIpHbIE B3aUMOCUCTBHUSL.

BajleHTHOCTP M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MPUMEpPEe COCIMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienre 0 KOMIUIEKCHBIX coenHeHUsAX. CocTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHATHE O KOOPAMHALUOHHOW XUMHUH.

BemectBa  MOJNEKYJIIpHOTO HW  HEMOJIEKYJISAPHOTO  CTPOCHUA.  THIIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYP) M CBOKMCTBA BEILIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHble pactBOphl. [Ipencrasnenue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALMU PACTBOPOB:
MaccoBasi J0JIs BEIIECTBA B PaCTBOPE, MOJIsIpHAsA KOHUEHTpauus. HaceleHasie u
HEHACBIIIEHHBIC PACTBOPHI, PACTBOPUMOCTh. KpHCTamioruaparsl.



Knaccuduxkaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATIBHBIC
Ha3BaHMS OTIIEIbHBIX NIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUeCKUX peakuil B HEOPraHUYECKOHM U OpraHUYeCcKOM
XUMHH. 3aKOH COXPAaHEHHSI MAacChl BEHIECTB; 3aKOH COXPAHEHHS W MPEBPAILCHUS
OHEPTUU TIPU XUMHUYECKUX peaknusix. TermoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepmoxumMuveckre ypaBHEHUS.

CKOpOoCTh XUMUYECKON peaKkiuu, €€ 3aBUCUMOCTh OT Pa3u4YHBbIX (PaKTOPOB.
['oMoOreHHbIE U TE€TEPOreHHbIE peakiuu. Katanns u KaTam3aTopsl.

OOpatumMbie U HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecre. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOphI, BIUSAIONIME HA IOJOKEHUE XUMUYECKOTO
paBHOBECHS: TEMIIEpATypa, JAaBJICHUE U KOHIIEHTPAILIMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Tpunuun Jle [laTense.

OnekTponutuyeckass aucconuanug. CuiibHble U claOble AIEKTPOJIHTHIL.
Crenenp auccounuannu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
mienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb M BOCCTAHOBUTENb. I[Ipollecchl OKHCIEHHUS M BOCCTAHOBIICHHUS.
Baxnelmme OKUCIUTENIM W BOCCTAaHOBUTENW. METOI 3JEeKTpOHHOro OanaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILIABOB BELIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
pa3lioKEHHWE TMEPOKCUAAa BOJAOPOJAa B NPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTALINYECKUX PEIIETOK, TPOBEJACHNE peaKIuii HOHHOTO 0OMEHa, OnpeeiCHIE
Cpeapl PacTBOPOB C MOMOIIBI0 WHIWKATOPOB, HM3YUYEHUE BIUSHUA PA3JIAYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOW PpEaKIMU H IOJIOKEHHE XUMHYECKOTO
PaBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxenne HemeraiwuioB B llepuoguueckoit cucremMe XUMHYECKHX
anemenToB J[.. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3MUuecKue
CBOICTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAIOB (HA MPUMEPE KUCIOPOAa, CEpHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, gusnueckue M XUMHUUYECKUE CBOMCTBA: PEAKIMU C
METAJUIAMA W HEMETaJUlaMH, BOCCTAaHOBHUTEJIbHBIE CBOWCTBA. [ WIpUIBL
TomIMBHBIE IIEMEHTHI.

["anorensl. HaxoxaeHue B MpUpoOje, CIOCOOBI MOTyYeHHS, (PU3UYECKUE U
XUMHYECKUE CBOMCTBA. ['amoreHoBomopoasl. BaxkHenmme KUCIOpOACOAEpKaIe
COEIMHEHHUS TayoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYECHHUS
rajioreHoB. [I[puMeHeHue rajloreHoB U UX COEAUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIE CIIOCOOBI TMOTYyYCHUS
kuciopoaa. @u3nuecKkne U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHCIOpPOAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONy4YeHUs, (puanueckue u
xumMuuyeckue cBoictBa. CepoBomopon, cyiabduapl. Oxcun cepwi(IV), oxcun
cepbl(VI). Cepuucras u cepHas KHUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHL. [IpuMeHeHne cepbl U €€ COEAUHEHUM.

A3or. HaxoxnaeHue B mpupoje, cHocoObl MoixyyeHus, (U3NYECKUEe U
XUMHYECKHE CBOMCTBA. AMMMAaK, HUTpUIbl. OKCUIBI a30Ta. A30THCTasi M a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMmenenue azorta
U €ro COeIMHEHUI. A30THbIE YJI00pEHUS.

®ocdop. Haxoxnenue B mnpupoje, cnocoObl MOJNy4deHUs, (puznueckue u
xumudeckue cpoiictBa. dochuner u dochun. Oxcuapl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ocdopa u ero coemunenuit. PocdopHbie
yaoOpeHus.

Yrnepon, HaxoXJIeHWE B OpUPOJE. AJUIOTPONHbIE MOAU(DUKALINH.
dusznyeckne W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yramepona(IV), yronbnas kucimora u eé
COJIU. AKTUBUPOBAHHBIN YyToJb, afcopOuus. DymnepeHsl, rpadeH, yriepoHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 0OPA30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHU .

Kpemunii. Haxoxnenue B mpupone, crocoObl MOJydeHHs, (PU3NUYECKHE U
xumudeckue cBorcTBa. Oxcupa kpemHusA(IV), kpemHueBas KUCIOTa, CHUIMKATHI.
[Ipumenenne kpeMHus U ero coeanHeHui. CTEeKNo, ero nojy4eHue, BUIbl CTEKIIA.

ITonoxenne MetamuioB B [leproandeckor cCUCTEME XUMUYECKUX JJIEMEHTOB.
OcoOE€HHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YEK aTOMOB MeTauioB. OOrmiue
¢dbuznyeckre CBOMCTBA MeTauioB. [IpuMeHeHHE MeTajlioB B OBITY M TEXHUKE.
CrutaBel METAJIOB.

DNEKTPOXUMHUYECKUN  psifl  HampspkeHud meTtawioB.  OOmue  crocoObl

MOJTyYeHUS METaJJIOB: TUIPOMETAILTYPIus, MUPOMETAIUTYPIHs,
anekTpoMeramutyprus. [lonarue o koppo3uu MeramioB. CrnocoObl 3alUThI OT
KOPPO3HH.

Oo6mas xapaktepuctuka MmeTamwioB [A-rpynmsl [lepuonnyueckoit cCUCTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuit wu kanmii: mnonydeHue, QU3NUYECKHE WU
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHHU.

Oo6mas xapakrepuctuka metamuioB IIA-rpymnmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB. MarHuii W KalblUi: TOMydeHHe, (PU3NYECKHe U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCAUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.



ATIOMHHWN: TTOTy4YeHue, GU3NIECKUe U XMMHUYECKUE CBOWCTBA, TPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeAuHeHuil. AmoTepHbIe CBOWCTBA OKCHAA H
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUS.

OOmass xapakTepucThka MeTauioB no0ouHblx noarpynn (b-rpynm)
Ilepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKne U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U AuUXpOMaThl, HUX
OKHCIIUTENbHBIE CBOKCTBA. [lomyueHne n npuMeHenne xpoma.

@u3nyeckue W XMMHUYECKHE CBOMCTBA MapraHia M €ro COEAUHCHUM.
Baxueiimme coeaunenuss wMapranna(ll), wmapranna(IV), wmapranna(VI) u
mapranua( VII). [lepmanranat kanusi, ero OKUCIUTENbHBIE CBOMCTBA.

@u3nuecKre U XMMHYECKHME CBOMCTBA XKeje3a U ero coennuHeHur. OKCHIBL,
ruapokcuasl U conu xkeneza(ll) u xxeneza(lll). [lonyueHne u npuMeHeHUE xKee3a
U €ro CIUIABOB.

DOU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coeaqnuHeHur. [lomyuenue u
IIPUMEHEHUE MEU U €€ COETUHEHNN.

[{uuk: momydyeHue, (U3NUECKHE W XUMUYECKHE CBOWMCTBA. AMdoTrepHbIe
CBOMCTBA OKCHJIa U TUJIPOKCHJIA LIMHKA, TUAPOKCOKOMILUIEKCHI IIUHKA. [[pumMeHenne
IIMHKA U €r0 COCIUHEHU.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3YYEHMsS BEIIECTB M HX NPEBPAIICHUM:
u3ydyeHue oOpa3loB HEMETaJuIOB, TOpeHue cepbl, gocdopa, xene3a, MarHus B
KHCIIOPOJIE, M3y4YEHUE KOJUIeKIMU «MeTaibl W CIUIaBbl», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENbHBIX METAJUIOB C BOJOW (BO3MOXKHO HCHOJb30BAHKE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA M Kelie3a C pacTBOpaMU KHUCIOT U
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIUA HA HEOPIraHWUYECKUE aHHOHBI, KATUOH BOAOPO/Ia
M KaTUOHBI METAJUIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHHHUS WU LIMHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEN, PEIIEHNE DKCIIEPUMEHTAIBHBIX 33/1a4d [0 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U HUX COCAUHEHUSY,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIID.

XuMHSA U KM3Hb.

Ponb xumMun B o6ecriedeHr yCTOMYMBOTO pa3BUTHS yesnoBeuecTBa. [lonarue
O Hay4YHBIX MeETOAAaX IIO3HAHUSA M METOJOJIOTMHM HAy4YHOTO HCCIICTOBAHMS.
HayuHble mpyuHIMITBI OpraHu3aliy XMMUYECKOTO NpOu3BOACTBA. [IpomMblieHHbIE
CIOCOOBI MOTYYEHUSI BaKHEHIITUX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOYYeHUs] METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEM CpEIbl U €r0 IOCIEACTBHUS.
Poinb xumuu B 0O6ecriedeHrH SHEPreTHIeCKOi 0€30MacHOCTH.

Xumuss W 3I0pOBbe UelioBeKka. JlekapcTBeHHble cpenctBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUM B pa3BUTUHA MEIUIIUHBI.



XuMHsI T OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE N00aBKU. Poib Xumuu B
oOecIeyeHu MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOr0 MCIHOJb30BaHUsl MpenaparoB OBITOBOM XUMUU B IOBCEIHEBHOU
KU3HHU.

XuUMHSI B CTPOUTENHCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
0eTOoH).

XuMus B CEIbCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KPacKH, CTEKIIO, KepaMHKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHONIOTUH.

PacuétHrle 3amaun.

Pacuétel: Macchl BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WM OOBEMY OAHOTO M3 YYaCTBYIOUIMX B PEAKI[MU BEIECTB,
Macchl (00BbEMA, KOIMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKIMU, €CIU OJHO U3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKUuHnM, €CIM OJHO M3 BEIIECTB [JAaHO B BHJE pPACTBOpPA C OMNPEACIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJIM U MOJISIPHOU
KOHIICHTpAIlMM BEIIECTBA B PAcTBOpPE, JOJM BbIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETHUYECKH BO3MOKHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX  CBsA3€H MpU  U3YYEeHUH OOmeld u
HEOpPraHn4eckord xuMuu B 11 kitacce ocyliecTBIIETCS YEPE3 UCMHOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUM, MPUHSITHIX B OTJAEIbHBIX
MpeIMETax €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHNUE, HAYYHBIN (haKT, THUIOTE3a,
TeopHusl, 3aKOH, aHAJIU3, CUHTE3, KiacCcU(UKaIus, TEPUOJUIHOCTb, HAOIIOJCHUE,
M3MEpPEHUE, SKCIEPUMEHT, MOJIEb, MOJICIMPOBAHUE.

@dusuka: Marepusi, MUKPOMHUD, MaKpOMHpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb,
BEIIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HJACATbHBIN Ta3,
(dbuznYecKre BETUYMHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buosnorus: kieTka, opraHusm, sKocucTema, ouocdepa, MeTaboIU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKIICUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB M MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadus: MuHepasibl, TOPHBIE TTOPOJIbI, MOJIE3HbIE UCKOIAaeMble, TOIUIURBO,
PECYPCHL.

TexHoMOrus: XUMHYECKass MPOMBIIUIEHHOCTh, METAJLTYPrusi, CTPOUTEIIbHbBIE
MaTepualibl, CEIIbCKOX035MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
dhapMmaiieBTHYECKAS MIPOMBIIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHUX



npcraparoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAsA
IMPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA YI'JIVBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUIA

JIMYHOCTHBIE PE3YJBTATBI

B COOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS MpEeAMETa «XHMMHS» HAa YPOBHE CPEIHErO
oOuiero o0Opa3oBaHUsl BBIIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OoOy4YaromMUMHUCs POCCUMCKOM Tpa)KJaHCKOM HWIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIIEHUIO; HATMYNE MOTUBALIMU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B O0IlECTBE TNpaBWJIAMM W HOPMAaMH TIOBEACHHS; HaJU4He
MPaBOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTh 1IEJIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3yJIbTaTbl OCBOCHUS NpeAMETa «XHUMUSD»  OTPaAXKAKOT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJaromuxcs B Mpoliecce peain3aluu 00pa3oBaTeIbHON IEITEIIbHOCTH.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS NpeAMETa «XHUMUSD»  OTPAKAKOT
c(OpMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHUYECKOW EATEIHbHOCTH
oOy4Jarommxcs B Mpoliecce peann3alud o0pa3oBaTeNbHOU JIEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXXECHUS K 3aKOHY U IIPABOIOPSJIKY;

MPEJCTABJICHUSI O COUMAIBHBIX HOPMax M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUW B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ]1a4, BBHINOJIHEHUU
XUMHYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHOU AEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS:

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHUIO
OTE€UYECTBCHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W TMPAKTHYECKOTO
IPUJIOKEHNUST XHUMHUHU, OCO3HAHHUS TOTO, 4YTO JaHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUM, KPOIMOTIUBBIX  JIKCICPUMEHTAIBHBIX  TOHCKOB,
MMOCTOSTHHOTO TPY/la YYEHBIX U MPAKTHUKOB;



UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJYYEHUM M MOCIEAYIOIIEM
aHanu3e WHQOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUU, CBS3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJAECHUE W MOCTYNKH CBOMX TOBAPHUILIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHs IEHHOCTEH 370poBOro u 0Oe3omacHOro obOpasza KU3HH,
HEOOXOJMMOCTHA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmtoieHuss mpaBui 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYI0BOU JE€SATEIBHOCTH;

MOHMMAHUS LEHHOCTH TIPaBWJ HWHJIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATEbCKOM
JEATENbHOCTH, OOILECTBEHHO IOJE€3HOM, TBOPYECKOM UM APYrMX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICEHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUI Pa3IMYHOTO POJa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI 10 XUMUMY;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU IESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAeKTOPHUU
oOpaszoBaHus, Oyaymiell mpodeccun M peanu3alnrl COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBA;

6) 3K0JI0TN4eCKOro0 BOCIIUTAHMSA:

HKOJIOTMYECKH LEIECO00Pa3HOro OTHOLIEHUS K MPUPOJE KAK HCTOYHHUKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

MOHUMAHUSL TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeibl;



OCO3HAHMS HEOOXOAUMOCTH MCIIOJBb30BAHUSA JIOCTHIKEHUM XUMHMH s
pEIIEHUs] BOIPOCOB PALMOHAIBLHOTO MPUPOJAOTIOIB30BAHNS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOLIEH
MPUPOHON cpelle, YMEHHsI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE YKOJIOTUYECKUE
MOCJICACTBUA NPEANPUHUMAECMBIX JEUCTBUN U MPEAOTBPAIIATh UX;

HUIMYHUS PA3BUTOrO0 3KOJOTHUYECKOTO MBIIUIEHHS, YKOJIOTHYECKON KYJIBTYPHI,
OIThITa JIeATSIILHOCTH 9KOJIOTHUYECKOM HaMpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMATIBHOU
MPaKTHKE, CIIOCOOHOCTM H YMEHHS AaKTHBHO TIPOTHBOCTOSTH HACOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HayKH M OOIIECTBEHHOMN IIPAKTHUKU;

MOHMMAaHMUS CHeluUKA XUMHU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYXKalolleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MMO3HAHUU TIPHUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHUH NpoOjeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBUJIM3A0UU: B €€ TYMaHHCTUYECKOM HAINpPaBICHHOCTH W BAXXHOW pOJIM B
CO3JJaHMM HOBOM 0a3bl MaTepPHANBHON KYyJIbTYpHl, B PEHICHUU TJI00aTbHBIX
npobJjieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUYECKOMH,
MUIIEBOM U IKOJIOTUYECKONW 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICUCHUH
YCJIOBUM yCHEUTHOTO TPYJia U SKOJOTHUYECKH KOM(POPTHOU KU3HU KAXKJIIOTO 4JeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TIOHMMAaHUA CYIIHOCTA METOHOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh
MoJlyyaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUU OKPY>Kalolllero Mupa u
MIPOUCXOJIAIINX B HEM M3MECHEHUH, yMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUSHUS Ha
OCHOBE HAay4YHbIX (AKTOB M HMEIONIUXCS JAHHBIX C IEJNbI0 IOJTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOJIL30BaTh XMMHYECKHE 3HAHUSA s
pelieHus mpooJieM B pealbHbIX )KU3HSHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBLCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HEMPEphIBHOMY  OOpa3oBaHUI0 U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN IO XUMHUHU B
COOTBETCTBHH C JKH3HCHHBIMH MOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSM TpyJa B pPa3auyHbIX cdepax mpodeccuoHaTbHON
JIeATEIILHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysibTaTbl OCBOCHHSI MPOTPAMMBI 110 XMMHUM HA YPOBHE
cpeaHero o61ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopmupoBaHus MHPOBO33PEHUS O0yJaroIIMXCs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOLIEHAYUHbIE MOHSTHS, OTPaKarolIe
IEJTIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuky MeTOJ0B TO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccIe0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpPCAJIbHBIC yueOHbIE JIEUCTBUSA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreunBaroIne (dbopmHpoBaHue (GYyHKIIMOHATHHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U yHUBEpCAJIbHbIC YueOHbIC
JICUCTBHUS B IO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE PEe3yabTaThl OTPAXaKT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU U  PETYyJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

1) 0a30Bble JJOrH4YecKmne JeicTBUS:

CaMOCTOATENTLHO  (QOpMYNIHpPOBATH W AKTyaIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisiTh LEJIH JeSITEIbHOCTH, 3aJaBasi IMapaMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh IMPH OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBILLUICHUS:
BBIJICJIATh XapaKTEPHbIC MPU3HAKU TMOHATHW W yCTAHABIWMBATh WX B3aWMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI W KPUTEPUU [JJs KiIacCU(PUKAMKM BEIIECTB U
XUMUYECKHUX PEaKIN;

YCTAHABIMUBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIYKTUBHBIC, JI€TyKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpHUBaEMbIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HUCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUMA
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (QopMmyja, ypaBHEHHE XHUMHYECCKON



peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEJIBHBIE MPEICTABICHUS JJI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHIE A€ CTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(GbopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABIECHHBIE
U CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOMIOAAaTh 32 XOJI0M
npolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpOBaTh
00001IeHMSI U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, MPHUMEHEHHIO pPAa3JINYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE [OCOOUS,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MHMOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
MpPEICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;

(GopMyJIMpOBaTh 3allPOChl U MPUMEHATh Pa3IMYHbIE METOJBI IPU MOUCKE U
orObope wuHpoOpMaLMK, HEOOXOAUMOW [IJIi BBINOJHEHUS y4eOHbIX 3ajad
ONPEIEIIEHHOrO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (OpMy  NpEICTaBICHUSA
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJINLbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA SA3BIK B KadyeCTBE CpEACTBa IMpH padore ¢
XMMHUYECKON MH(OpMalMe: MNPUMEHITb MEXIpeaIMeTHble ((pu3zndyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCITIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TIAJHOCTHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIC 1eHCTBHSA:



3aJ1aBaTh BOIMPOCHI MO CYIECTBY 00CYK/1aeMOi TEMbI B XOJ€ 1Uajaora u/uin
JTMCKYCCHUH, BBICKA3bIBATh UJIeU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOU IEATEIIBHOCTH,
MTOJIY4YEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPHU BBITIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BELIECTB, pealn3alny y4eOHOro MpoeKTa, U (hopMyJIupoBaTh BHIBOJIBI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM IYTEM COIVIACOBAHMWS IO3ULIMMU B
X0/1e 00CyKIeHUsSI © 0OOMEHA MHEHUSIMHU.

PeI‘y.]ISITI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHSI:

CaMOCTOATENILHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATENIbHYIO
JeATENbHOCTh, ONpenensis €€ Lead M 3aJaud, KOHTPOJUPOBaThb M 10 MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraeéMblii  aJrOPUTM JICUCTBUHM TIpHU
BBIMIOJIHEHUH Y4YE€OHBIX M MCCIEAOBAaTENbCKUX 3a/ay, BbIOMpaTh Haumbosee
3G (deKTUBHBIN Ccrmoco0 HMX pemeHus ¢ y4€TOM MOJyYeHHUs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILLECTBIJISITh CaMOKOHTPOJIb JICSITENIBHOCTH Ha OCHOBE CAaMOAHANIW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yJbTaThl OCBOCHHS MPOTrpaMMbl M0 XMMUU HA YIiyOiaEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero o0pa3oBaHUs BKIIOYAIOT ClEHUPUYECKUE
JUIs y4eOHOTO npeaMeTa « XUMHUsD» Hay4yHble 3HaHUS, YMEHUS U CIOCOObI IeHCTBUI
10 OCBOEHUIO, MHTEPIPETAUU U NMpeoOpa3oBaHUIO 3HAHUM, BUABI JIE€ATEIbHOCTH
M0 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMUYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYalUSAX, CBA3aHHBIX C XUMHEN. B
IIPOTpaMMe II0 XUMHUH TNPEAMETHBIE PE3yibTaTbl IPEACTABICHBI 10 TOAaM
U3Y4YECHUS.

10 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS
OTpaXaror:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pPOJId B OOCCICYCHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM SKOJOTUYECKON, IHEPreTUHUECKON U



NUIIEeBON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHAaJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B oOecrieyeHuu pPalMOHAIILHOTO
MPUPOAOIIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KyJIbTYpHI
YeJloBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CHUCTEMOM  XMUMHYECKMX  3HAaHMI, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME MOHATUS — XUMHUYECKHUI AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
o0ojouka aroma, s-, p-, d-aToMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHMSI aToMa, THOpUAM3alMs AaTOMHBIX OpOuTalel, HOH, MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUSI, XUMHUUECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENET, PYHKIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (opmysibl (pa3BEpHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPHUs CTPYKTypHass M NPOCTPAaHCTBEHHas (reoMeTpHyecKas,
ONTHUYECKAs), HM30MEPbI, TOMOJOTHYECKUU psZl, TOMOJOTH, YTIECBOAOPOIbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MengeneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemiectB A. M. byTnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3AKOH COXPaHEHUS
W TpEeBpalICHUs DSHEPrUM IMPU XUMUYECKUX pEaKLUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHUS, JEXKAIIUE B OCHOBE
NOHUMAaHUS NPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; NIPEICTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pEaKlHil, TEPMOAUHAMHUYECKUX M KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AMMHOM BIIMSIHUM aTOMOB U TPy aTOMOB
B MOJieKyJaxX (MHIyKTUBHBIA U Me30MepHbI 3 dexTsl, opueHtanthll u II pona);
(dakTosoruyecKkue CBEIACHHMsSI O CBOICTBaX, COCTaBe, MOJYyUYEHUU U O€30MacHOM
WCIIOJIb30BAaHUU BAKHEUIIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHYECKOU
NEeATENbHOCTH  YeJOBEeKa, OOUIMX  HAay4YHbIX NPHUHIMIAX  XUMUYECKOTO
MIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPAOOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHHI: BBIABISATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBAaTbUX B3aMMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOUIUE MOHATHSA IpU
OIMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHNM;

c(OpMHPOBAHHOCTh YMEHHIA:

UCITI0JIB30BaTh XMMHUYECKYIO0 CUMBOJIMKY ISl COCTaBJIEHUS MOJIEKYJIAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHMUECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XMUMHUYECKUX PEAKUUU U PaCKpPbIBaTh UX CYIIHOCTB:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMil  IOCPEACTBOM  COCTaBIICHHUS
AJNIEKTPOHHOTO OallaHca JTUX peaKlMi, peakluuii HOHHOrO oOMeHa NyTEM
COCTAaBJICHMSI UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMUIA;



M3TrOTaBIIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEHIECTB ISl MILUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: yCTaHABIMBATh MPUHAICKHOCTh HM3YyUYECHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBy U CTPOCHUIO K ONpeAcIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS 1O CHCTEeMaTHYECKOU
Homenknatype (IUPAC) u nmpuBoauTh TpUBUAIBHBIE HA3BaHUS NJISl OTICIbHBIX
MPEJCTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHIICH, TONYOJ, TIUIEPHUH,
ATUJICHTJIMKONb, (EHOJ, (QopMallbAETUl, aleTalbJAeTu], aleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAsA, OJICMHOBAsS, MaJbMUTUHOBASI KUCIIOTHI,
TJIMLWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIUH, JUBUHWJI, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHUS OMNPENETATh BHUJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEAUHEHUSX (KOBaJCEHTHAsI W HOHHAs CBSI3b, G- M T-CBA3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB, CTPOCHHE,
dbu3nYeckre M XUMHYECKUE CBOMCTBAa TUIMYHBIX MPEACTaBUTENEH pa3IUYHbIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJTKAHOB, IMKJIOAIKAHOB, aJTKEHOB, aJKaJHECHOB,
AJIKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJETHUIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JU- M TOJHCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XWUMHUYECKUX PEAKIUA C HCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTb YMEHHUSI TMOJTBEPXKIAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U M-CBS3M), B3AUMHOT'O BIIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He()Thb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu Hu
MPAKTUYECKOE MPUMEHEHHE MMPOAYKTOB IepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYUYHBIX
MeTOJiaX MO3HaHUs — HAOIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUHU, IKCIIEPUMEHTE
(peaIbHOM W MBICIICHHOM) U YMEHHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHSATHOCHOBHBIC OMEPAIIUN MBICTUTEIHHON
JESATENbHOCTH — aHaJIM3 W CHHTE3, CpaBHEHHE, 00O0OIIEHHE, CHUCTEMAaTH3AIIMIO,



BBISIBJICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€U — ISl U3yUEHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHMI: BBISBIISITh B3aUMOCBSI3b XUMHUECKUX 3HAHUH C
MOHSATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0ojyiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MaTE€pUATbHOTO EIWHCTBA MUPA,
MCIIOJIb30BaTh CHCTEMHBIE 3HAHMS MO OPraHUYECKON XUMHH i OOBSCHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;

c(hOpMUPOBAHHOCTb YMEHHMM: MPOBOJUTH PACUYETHl MO XUMHUYECKUM
dbopMmynamM U ypaBHEHHSIM XHUMHYECKUX PEAKIMI C MCTOIb30BaHUEM (U3HUECKUX
BENMYMH (Macca, OOBbEM Tra3oB, KOJHWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI IO HAXOXKIAECHUID XMMHUYECKOU
(dbopmyJibl BEIIECTBA MO HU3BECTHBIM MACCOBBIM JIOJISIM XMMHUYECKUX SJIEMEHTOB,
MPOyKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATh U OIIEHUBATH
C MOO3UIMH DKOJOTMYECKOM  O€30IaCHOCTH  IOCJIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATETLHOCTA 4YEJIOBEKa, CBSA3aHHOM C TmepepabdoTKoM
BEILIECTB, UCIOJIb30BATHIIOYYEHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUI
npo0sieM B CUTYalUsIX, CBA3AHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO IUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJYyYeHHE W U3yYEHUE CBOMCTB OpPraHHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAaKIUU YTJIEBOJOPOJOB pPAa3JIUYHBIX KJIacCOB U
KHUCJIOPOJACOIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAaHWI0 OPraHUYECKUX BEIIECTB) C COOIIOJICHUEM IPaBUII
Oe3omacHoro oOpalieHus ¢ BElIecTBaMU U JIA0OPAaTOPHBIM O0OpPYAOBAHHEM,
dbopMyIupOBaTh IIEJIb HUCCIENOBAaHUS, TPEJACTABIATh B pa3Iu4HOW ¢opme
pEe3yIbTaThl SKCIEPUMEHTA, AHAJIU3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

cOOJII01aTh MpaBHJIa 3KOJIOIMYECKH LEIeCO00pa3HOro MOBEAECHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3JI0POBbS, OKpYKAroLIEh
MIPUPOIHON CPEIBI U TIOCTUKEHHUS €€ YCTOUUNBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEUCTBUS Ha JKHUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, NOHMMAs cMbIcI nokasarens [1JIK;

aHAIM3UPOBATH 11€JI€CO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIECTB B
MIPOMBIIIVIEHHOCTH U B OBITY C TOUYKHU 3pEHHUSI COOTHOIIEHUS] PUCK-TI0Jb3a;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKOW nH(OpMaLUK B Pa3IMYHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-HAy4HAast
JUTEpaTypa, CpeicTBa MaccoBoil nHdopmaruu, UHTEpHET U ApyTHe), KPUTHIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadaTbiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas W HeopraHuyeckas
XUMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTb TMPEJCTABICHUI: O MATEpUAIIBHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO03HABAEMOCTH SIBJICHHMU IPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOCCIEUYEHHH YCTONYMBOTO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJIOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTU, B PA3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHUAIOB, HOBBIX
HMCTOYHUKOB SHEPTUM, B OOCCICUYCHHH PAIIMOHAIBLHOTO MPUPOJIONONIb30BAHUS, B
GbopMHpOBaHUH MHPOBO33PEHHUS W OOIIEW KyJIbTyphl 4YeEJIOBEKa, a Takxke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHS K CBOEMY 3J0pPOBbIO M IPUPOHOMN

cpene;
BJIaJICHUE CUCTEMOM  XMMHYECKHUX  3HAHMH, KOTOpast BKJIIOYAET;
OCHOBOIIOJIaraloIMe TOHATUS — XUMHUYECKHM DJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSHHMSI aTOMa, TMOpUIM3alMs aTOMHBIX OpOUTaJIEl, HOH,
MOJICKYJIa, BaJICHTHOCTh, AJICKTPOOTPUIIATEIIBHOCTh, CTEIECHh  OKHCIICHHUS,
XUMUYecKasi CBs3b (KOBaJIGHTHAs, WOHHAS, MeETaJUInuecKas, BOJOpOIHAs),
KpUCTAJUTMUECKasl pEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTHI,
HEAJIEKTPOIUTHI, AJICKTPOJUTHYECCKAs JUCCONMAINNS, CTEINEeHb IHUCCOIUAINH,
BOJIOPOJHBIN IIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIIOBOM 3ddeKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIiy, XMMUIECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHs SJIEKTPOJMTHYECKOW TUCCOIMAINH, TEPUOANICCKUI
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBpAIISHUs] SHEPTUU TPH XUMHUYCCKHUX PEaKIUsIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHU S3BIK
XUMHUH, MHPOBO33PEHUYCCKHE 3HAHWA, JIekKAIlWe B OCHOBE ITOHUMAaHHSI
MPUYMHHOCTA W CHCTEMHOCTH  XHMHYECKUX  SBJIICHHHA,  COBPEMEHHBIC
MPEACTABICHUS] O CTPOSHHUM BEIECTBA HA aTOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJIMOJIEKYJSIPHOM  YPOBHSIX; TMPEJCTABICHHS O MeEXaHHW3Max XHUMHYECKHUX
peaknuii, TEPMOJAWMHAMHUYECKUX M KHHETHYCCKHMX 3aKOHOMEPHOCTAX  HX
MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBaX, COCTABE, IMOJYYSHHH M OC301acCHOM
WCIIOJIb30BaHUN BOKHEUIIMX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTHUYECKOMN
NEATETPHOCTH  YeJIOBEKa, OONMX  HAay4YHBIX  NPHHIHWIAX  XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTepHbIE INMPHU3HAKH TOHITHH,
yCTaHaBJIMBaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
ONMCAHWH HEOPTAHMYECKUX BEIECTB U UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHHMSI HCIOJIb30BATh XMMHYECKYI0 CHMBOJUKY JUIS
cocTaBieHMs (QOpMyJl BEUIECTB M  YpPaBHEHMH XUMHUYECKHX pEakIuil,
cuctematuueckytro HoMeHknarypy (IUPAC) u TpuBuangbHble Ha3BaHUSI OTIECIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAETATh BAJICHTHOCTh U CTETIEHb OKUCICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BHJ XMMHUECKOH CBs3U (KOBaJIEHTHas,
WOHHAs, MeTaJJIMYecKas, BOAOPOJHAs), THUN KPUCTAUIMYECKOH PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHUYECKOW CBSI3M M THUIA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  YMEHMI:  KJacCU(ULIHUPOBATh:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMH 10 PA3JIUYHbIM IIPU3HAKAM (YHCITY
U COCTaBY pearupyrollux BELIECTB, TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHHIO
CTENEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiu3aTopa M
JIPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUH I KilacCU(pUKaun
M3Yy4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI EPUOANUECKOro 3aKkoHa /I.
W. MenpeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYIO, OObSICHUTENbHYIO
Y IPOrHOCTHYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB M MOHOB XUMHYECKHX ODJIEMEHTOB IEPBOrO—YETBEPTOrO INEPHUOIOB
ITepuognueckonn  cucremsr  J.U. Menpaeneena, WCTIOJIB3YSl  TOHATUSA
«HEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHW», «S-, p-, d-aTOMHbIE
opOUTaI», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHE COCTOSHHUS aToMay;
OO0BACHATH3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHYECKHX 3JIEMEHTOB U HUX
coeqMHEeHUM no mnepuomaM U rpynnaMm llepuommueckon cucremsr [l .
MeHnneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX JIEKTPOHHBIX 000JIOYEK;

c()OPMUPOBAHHOCTb ~YMEHUH: XapaKTepu3oBaTh (ONMUCHIBATH)  OOIIME
XUMUAYECKHE  CBOWMCTBA  BEMIECTB  PA3JIMUYHBIX  KIJIACCOB, IOATBEPXKAATh
CYLIECTBOBAHUE T€HETUYECKOM CBSI3M MEXAY HEOPraHWYECKUMH BEIIECTBAMH C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

C()OPMUPOBAHHOCTb YMEHHUS PACKpbIBaThb CYIIHOCTh: OKHCIIUTEIbHO-
BOCCTAHOBUTENbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OanaHca
TUX pPEAKUMH; peaKkUil MOHHOro OOMEHa MyTEM COCTABJIEHUS HMX MOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  yPaBHEHUW;  pEaKUMM  THUAPOIM3a;  pEeakui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);



C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH IPOTEKAHHUs
XUMUYECKUX PEAKIMi ¢ YU4ETOM HX DHEPreTHUYECKUX XapaKTEPUCTHUK, XapakTep
U3MEHEHUS] CKOPOCTH XHWMHMYECKOW pEeakIUu B 3aBUCUMOCTH OT PAa3IHYHBIX
(akTOpoOB, a TAaKXKE XapakTep CMELIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aehcTBuil (mpunHiui Jle [larenbe);

chOpPMHPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh XUMUYECKHE PpEaKIIuH,
JeXallie B OCHOBE NPOMBIIUIEHHOTO MOJY4Y€HUsS CEPHOM KHUCIOThI, aMMHAKa,
oOuMe HayyHble MNPUHLMIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIINUICHHOCTH U B OBITY C TOUYKH
3peHHUs COOTHOIIEHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOJIaX HAy4YHOIO
MO3HAHUA SBJICHHM MNpUpOAbl — HAOIIOJEHUE, HU3MEpPEHUe, MOJEIUPOBaHUE,
AKCHEPUMEHT (peabHbIN U MBICICHHBIN), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS TIPU IKCIIEPUMEHTATILHOM UCCIIEI0BAHUM BEIIECTB
U 0 OOBSICHEHUS XHMMHYECKUX SIBIICHUH, HMMEIOUIMX MECTO B NPHUPOJE,
MPaKTUYECKOH JESITENIbHOCTH YeJIOBEKA U B IOBCEIHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aHMMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSMU U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIs
00J1€€ 0CO3HAHHOTO MOHUMAHUS MAaTePUATBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALIUS;
Macchl BelIecTBa WM 00bEMA Tra3a Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OAHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEILECTB; TEIUIOBOrO 3(dekra
peaklyy; 3HAYEHUsS BOJAOPOJIHOIO MOKa3aTessh pacTBOPOB KHCIOT U ILEJIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJyKTa PEAKIUHU, €CIM OJIHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa C
onpeIeIEHHON MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WM JAHO B M30OBITKE
(uMeeT mMpUMECH); JOJM BbIXOJIa MPOJAYKTA PEAKIUHU; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENHHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUH  3KCHepUMEHT  (IpOBEIEeHHWE  peakuud  HMOHHOTO  OOMeHa,
MOATBEPKIECHUE KAUECTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILECTB, ONPEIECICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHIWKATOPOB, W3YyYECHHE BIIUSHHUS
pa3nu4HbBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  peakluu, peuieHue
HKCIIEPUMEHTAIBHBIX 3adad 1o TemaMm «Mertamisl» u  «Hemeramnb») c
cOOJII0/IeHnEM TpaBuil 0€30MacHOro0 OOpAIllEHUs C BEIIECTBAaMHU M JIa0OPaTOPHBIM
o0opynoBaHueM, (HOpMyIUpOBaTh I€db HUCCJICNOBAHUS, TPEJCTABIATH B
paznu4HOi QopMe pe3yibTaThl SKCIEPUMEHTA, aHATU3UPOBATH U OIEHUBATHHUX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIOIATh TTpaBujia MOJIb30BAHUS XUMHUYECKOM
nocyoil u yaboparopHbiM O0OpyAOBaHHEM, OOpalleHHs C BELIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB, 3KOJIOTMYECKH LEIeCO00pa3HOro MOBEAECHHUS B OBITY W TPYIOBOM
JIEATEIIBHOCTH B LIENAX COXPAHEHMs CBOETO 310POBBbS, OKPYKAKOLIEH IPUPOIHOU
cpeabl W JOCTHKEHUA €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCUYECKOI'O JEHUCTBUS HA KUBBIC OPraHU3Mbl ONPEACIIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHUMas cMmbIch nmokaszarens [1JIK;

chOpPMHPOBAHHOCTh YMEHHUUW: OCYIIECTBIIATHh IIEJICHANPABICHHBIN TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOYHUKAX (HAy4HAas U y4eOHO-Hay4Has
JUTEpaTypa, CpeicTBa MaccoBOil nHpopmanuu, UHTepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATHXUMHUYECKYI0 MH(POPMALIMIO, MepepadaThiBaTheE U HCIOIb30BATHB
COOTBETCTBHH C IMOCTABICHHON y4eOHOU 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoandecTBouacos D/IeKTPOHHBIE
Ne HaumenoBaHnuepasaeioB u
IpakTuyeckuepadoT (undposbre)
n/m | TeMIPOrpaMmsl Bcero | KoHTpo/ibHBIEPAOOTHI
bl o0pa3oBaTe/bHbIEPeCypPChl

Pa3znen 1.TeopeTnueckue 0CHOBBI OPraHMYECKO XMMHUH

[IpenmeT opraHMu4YeCcKON XUMUHU.

1.1 Teopust cTpoeHUsI OpraHUuYECKUX 8 bubmorexa HOK

https://m.edso0.ru/d69df650

coenqunenuit A. M. bytineposa

Hroronopazneny 8

Pa3nen 2.YrieBogopoabl

21 IIpenenbHbICyTIIEBOOPOABI — 5 bubnuoreka [IOK

' aJIKaHbl, IIUKJIOAJIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie yrieBogopoas: 14 1 bubnuoreka [IOK

) AJIKEHBI, AIKATUEHBI, AJIKUHBI https://m.eds00.1ru/d69df650
)3 ApomMaTH4eCKUEYTIEBOJOPOAbI g bubnuorexa [JOK

' (apensr) https://m.edso0.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH 4 bubnnorexa [IOK

' YTJIEBOJIOPOIOB M MX TIepepadoTKa https://m.eds00.ru/d69d{650
)5 ["anoreHnpoun3BoaHbIE 4 | bub6nuorexa [IOK

' YIIIEBOIOPOIOB https://m.edso0.ru/d69df650

Hroro no pazneny 35

Pa3zpnen 3.Kuciaopoacoaep:xamueopranudeckuecoeIMHeHUus1

bubmuoreka [JOK

3.1 Cruptsl. @enon 11 1

https://m.edsoo.ru/d69df650




KapOoHuibHble COeIMHEHUS:

bu6mmoreka [{OK
3.2 aJbpAeTU/IbI U KeTOHBI. KapOoHOBBIE 21 hitps://m.cdsoo.rw/d69df630
KUCIIOTHI. CrioxHbIC duphl. Kupbl
bu6mmoreka [{OK
33 b 9
HICBOAH https://m.edsoo.ru/d69df650
Hroro no pazgeny 41

Pa3znea 4.A30TcoaepkanmueoprannyeckuecoeJuHHeHust

bubmnoreka [IOK
4.1 AMUHBI. AMUHOKHUCIIOTEI. benkn 12 hitps-//m.cdsoo.ru/d69df6350
Hroro no pazgeny 12
Pa3nen S.BbicokoMoJIeKy IsIpHbIECOCIMHECHUS
5.1 BricoxoMoiiekyIIsipHBIECOS TUHEHU S 6 bubmorexa HOK
’ yAp A https://m.eds00.ru/d69df650
Uroromnopaszaeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KIIACC

KoanuyecrBouacos JICKTPOHHBIE
Ne HaumeHoBaHuepas3aejioB
IpakTuyeckuepador (uudposbie)
n/n TeMIIPOrpaMMbl Bcero KoutposibHblepadoThl
bl o0pa3oBaTe/bHbIEPECYpPChI
Paznen 1.Teopernueckue 0CHOBBI XUMHUM
Crpoenue atoma.
[lepuoauueckuii 3aK0H 1
1.1 [lepuoanueckas cucrema 9 bubmorexa HOK
' puon https://m.edsoo.ru/2dd57124
XUMHUYECKHX djieMeHToB 1. 1.
Menneneena
12 CrtpoeHueBenecTna. 1 | bubnuorexa [JOK
' MEHOroo0pa3ueBenecTs https://m.edsoo.ru/2dd57f24
bubmnoreka [IOK
1.3 X 19 1 3
MMITECKHEpealtiit https://m.edsoo.ru/2dd57124
Hroro no pazneny 39
Pa3nen 2.Heopranmueckassxumusi
Bbu6nuoreka [JOK
2.1 H 31 1 3
CMETAILITH https://m.edsoo.ru/2dd57f24
bubmnoreka [IOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57124
Hroro mo pazneny 54
Paznen 3.Xumus 4 )KU3Hb
31 MeTo bl TO3HAHUSI B XUMHUH. 9 bubmunoreka [JOK
' XUMUS U XXKU3Hb https://m.edsoo.ru/2dd57124




Hroronopazneny

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KoaunuecTBouacos
Jaran3yu | DjeKTpoHHbleU(POBLICOOPA3OBAT
n | Temaypoka Bce | KoHTpoabHbIe IIpakTH4eckue
eHus eJibHbIepecypcChl
/ ro | pa6orsbl padoThI
n
[Ipenmer u 3HaueHue
OpraHUYeCKON XUMHH,
1 MIPEJICTABICHUE O 1 bubmorexa [TOK
peld https://m.eds00.ru/3686e615
MHOT000pa3iH OPraHUIEeCKIX
COCTUHCHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
riepoaa (OCHOBHOE U
2 1}31036p>1< él({Hoe COCTOSTHHS ) 1 bubmorexa [TOK
YA ' https://m.edsoo.ru/0ce6fd4c
BaneHTHBIEBO3MOKHOCTHATOMA
yriepoa
XuUMHYECKas CBA3b B
OpPraHUYECKUX COCIMHEHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUs 1 bubmorexa [TOK
. p https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOH CBSI3U, CIIOCOOBI
pa3phbiBa CBsA3€H
Teopus crpoenus
4 OpPraHUYECKHUX COCTMHEHUN A 1 Bubnmorexa [IOK
p A ’ https://m.eds00.ru/9e¢595¢b8
M. bytneposa
5 Buael nzomepun: CTpyKTypHas, 1 bubnuotexa [JOK
NPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661
DnekTpoHHbIE 3G (DEKTHI B




MOJICKYJIaX OpPTraHUYECKUX
COCTMHEHUN

[IpencraBnenue o
KJIaCCU(PUKALIUU U

6 CHUCTEMaTHYeCKast bubmorexa [IOK
https://m.edsoo.ru/c212dd2 1
nomenkiarypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

7 Knaccugukanus peaxiuii B bubmuoreka [IOK
OPraHUYEeCKONW XUMHH https://m.edsoo.ru/ba5706aa

2 Cucremaru3anys U 0000IICHIE bubnuoreka [JOK
3HAaHUH MO TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHUECKUN PSIJI,
obmas ¢popmyna,

9 HOMEHKJIaTypa U U30MEPH, bubnuoreka LIOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 DOu3nvecKrue 1 XUMUIECKHUE but6mmoreka [{OK
CBOMCTBA aJKaHOB https://m.edsoo.ru/3137711¢
HaxoxxneHnue aikaHoB B

11 npupojie. CriocoOb! MOTyIeHUS bubmmorexa [TOK

PHPOsIe. y https://m.edsoo.ru/259b0a5b
U IPUMEHEHUE AIKAHOB
LukmoankaHbl: o0mas
dhopmyna, HOMEHKIATypa 1
12 n30Mepusi, 0COOCHHOCTH bubmuoreka [JOK

CTPOECHUS U XUMHUYECKHUX
CBOICTB, CITIOCOOBI MOTyYEHUs
Y IpUMEHEHUe

https://m.edsoo.ru/156730d2




Pemenue pacu€THbIx 3a1a4 Ha
OnpeAeIeHuE MOJIEKYIIPHON
(hopMyJTBI OPraHNIECKOTO

13 BEIIECTBA [0 MAaCCOBBIM JOJISIM bubmorexa TIOK
https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOISIIHNX
B ero cocTaB. CucTeMaTH3aus
1 00001IEeHNE 3HAHUI IO TEME
AJIKEHBI: TOMOJIOTUYECKHUH P,
obmas popmyna,

14 HOMEHKJIATypa, JIEKTPOHHOE U bubnuotexa [JOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJsiekyJ. CTpyKTypHas U 1[ucC-

TpaHC-U30MEPHS ATIKEHOB
du3nYeCcKUe U XUMUYSCKUE

15 cBolicTBa ankeHoB. [IpaBuiio bubmmorexa [TOK

https://m.eds00.1u/21069ccd
MapkoBHHKOBA

16 Crioco0bl TToTy4eHus U bubnmnoreka [JOK
TIPUMEHEHNE ATKEHOB https://m.eds00.ru/665dc058
[IpaxTuyeckas padora Ne 1 o

17 teme "[lonydyenue sTuiieHa u bubmmorexa LIOK

. https://m.eds00.1ru/0941eed8
W3YUYEHHUE €T0 CBOMCTB
Pemienne pacu€THbIX 33724 HA

13 ONPEACIICHUE MOJIEKYJIISIPHON bu6muoteka [IOK
(hopMyJIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIllECTBA

19 AJKaIUeHbI: CONPSIKEHHBIE, bu6nuoreka [JOK

W30JMPOBAHHEIE,
KyMYJIMPOBaHHBIE.
OcoOEeHHOCTH 3JIEKTPOHHOTO

https://m.edso0.ru/04298c0a




CTpOCHUS

20 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
CONPSKEHHBIX THEHOB https://m.edsoo.ru/e561253d

21 CriocoOsI MoNTy4eHust U bubnmnoreka [JOK
IIPUMEHEHHUE AJIKaJUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBL: TOMOJIOTUYECKHUM pS/I,
obmas popmyna,

2 HOMEHKJIATypa, JIEKTPOHHOE U bu6muoreka [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68bbcc4c
MOJIEKYJ, (pusnueckue
CBOMCTBA

” XuMHYECKHE CBOMCTBA bubnuoreka [JOK
AJIKUHOB https://m.eds00.ru/23493a93

24 KauecTBeHHbIE peakliuy Ha bubnuotexa [JOK
TPONHYIO CBSI3b https://m.edsoo.ru/7b1c48da

75 Crioco0bl TToTy4eHus U bubmmoreka [JOK
IIPUMEHEHNE ATKWUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agad: pacu€rsl 1o

26 ABHEHUIO XUMUYECKOUN bubmorexa [IOK
P https://m.edsoo.ru/5db8e526
peakiuu

7 Cuctemaru3zanus u o0o0IIeHne
3HAHUM O TEME
ApEeHBI: TOMOJIOTHYECKUH Psif,
obmas popmyna,

73 HOMEHKJIaTypa. DJIEKTPOHHOE U bu6mmoteka [IOK

MIPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ OeH30J1a U TOIyoa,
ux Qu3nvecKue CBONCTBA

https://m.edso0.ru/a92a7094




XUMHUYECKUE CBOMCTBA apEHOB:

bub6mmoreka [IOK

29
peaKuuy 3aMeleHNs https://m.edsoo.ru/a44alaec4
XUMHUYECKUE CBOMCTBA apEHOB:

30 €aKIMU IPUCOEINHEHNS buGnnorexa LIOK
p p ’ https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€H30J1a

31 OCO0EHHOCTH XUMUYECKUX bubmuoreka [JOK
CBOICTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemienue pacu€THbIX 3324 HA

1 ONPEACIICHUE MOJIEKYIISIPHON bu6muoteka [IOK
(hopMyJIBI OPraHUYECKOTO https://m.edsoo.ru/53461a2¢
BEIECTBA

1 CriocoObl nostyueHus u bubmuoreka IIOK
IIpUMEHEHUE apEHOB https://m.edsoo.ru/6£717d09
['eHeTnyeckas CBSI3b MEXKAY

34 Pa3JIMYHBIMU KJIacCaMu
YTJIEBOIOPOIOB
Pacuérel no ypaBHEeHUsAM

35 XUMUYECKHUX PEAKIIUN.
Cucremaruzanus 1 00001eHe
3HaHUH 1O TeMe

36 [Ipuponnsriit ra3. [lomyTHeie
He(TsIHBIE Ta3bI

37 Kamennslit yroib u mpoyKThl bubnmnorexa [JOK
ero nepepadoTku https://m.eds00.ru/69b3398b
Hed1b 1 ciocobsl eé

13 nepepadoTKH. bu6nuoreka IIOK

[TpumeHeHHenpoIyKTOBIIEpEPa
60oTKHHEPTH

https://m.edso00.ru/219de78




39

['eneTnyeckas CBSI3b MEXIY
pa3IUYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

40

l"anorenonpousBogHbIE
YTJIIEBOJIOPOAOB: AIEKTPOHHOE
CTPOEHHE; pEeaKLUU 3aMeIICHUS
rajioreHa

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

41

[elicTBue menoydeit Ha
raJIOreHIPOU3BOIHBIC.
Bzaumopeiicteue
JUTAIOTCHAIKAHOB C MarHUEM
Y IUHKOM

42

Cucremaru3zamnus u o0o01IeHne
3HaHUH 10 pasnueny
"VrneBonopoas!"

bu6nuoreka [JOK
https://m.edso0.ru/20e89122

43

KonrponbHas pabora o Teme
"Vrnesonoponas!"

but6mmoreka [JOK
https://m.eds00.ru/95¢9¢298

44

[IpenenbHBIE OAHOATOMHBIE
CIIMPTHL: TOMOJIOTUYECKUH P,
obmmas ¢popmyia, CTpoOeHHE
MOJIEKYJI, U30Mepus,
HOMEHKJIATypa,
knaccuukanus, pusnueckue
CBOMCTBA

but6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XMUMHYECKHE CBOMCTBA
NpeaesbHbIX OJHOATOMHBIX
CIIUPTOB

but6mmoreka [JOK
https://m.edsoo.ru/26ee34fe

46

CriocoObl TTOTydeHUs U

but6mmoreka [JOK




MIPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB

https://m.eds00.ru/484100000000000

IIpocTeie 3¢upsr:
HOMEHKJIATypa ¥ U30MepHs,

bubnuorexa [JOK

47
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c¢788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:

43 STUJICHTJIUKOJb U TIULEPUH, UX bubnmnoreka [JOK
(u3HUecKre U XUMUICCKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI osryueHust u

49 MPUMEHEHNE MHOTOATOMHBIX bubmorexa HOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYJIBI,
50 ¢u3nveckne CBOUCTBA bubmmorexa TOK
) https://m.edso00.1ru/2ce72618
TokcuuHnocTheHoma
but6mmoreka [JOK
51 XUMHUYECKUECBOWCTBAaEHOIA
b https://m.edsoo0.ru/037ca519
CriocoOblI nosryueHus u bubmuoreka LIOK

52
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne 2.

53 Pemenue sxkcnepuMeHTaIbHBIX bubnuotexa [JOK
3a7a4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
(denomnbr"

54 Cucremaru3zanus u 00001IeHIE bu6mmoreka [IOK
3HaHUH MO TeMe https://m.edsoo.ru/1810cb9b

55 ATNBIETHIBI M KETOHBI: bubnuoteka [JOK

OJICKTPOHHOC CTPOCHUEC

https://m.edsoo.ru/b139beaa




KapOOHWJIHHOM TPYTIIIHI;
TOMOJIOTHYECKHUE PSIBI, 00mIast
dhopmyna, uzomMepus u
HOMEHKJIaTypa

AHI)I[@FI/I]II)I " KE€TOHBI:

bubmmoreka [IOK

56 N3UYEeCKHE CBOMCTBA;
b https://m.edsoo.ru/c887425¢
peaKIy MPUCOSTUHEHUS
Peaknnu oxucienus u
57 Ka4eCTBEHHBIC PEaKIIUN Bubmiorexa IIOK
peaxi https://m.edsoo.ru/a393baa9
AIILIETUI0OB U KETOHOB
53 CriocoOsI moTy4eHust bubnmnoreka [JOK
aJLIETUIIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnuoreka LIOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fecObl13
MOJIEKYJI
H3oMepus 1 HOMEHKIIaTypa
60 KapOOHOBBIX KHCIIOT, UX bubnnorexa LIOK
P o7 https://m.eds00.ru/700cc87b
(u3nueckue cBoiicTBa
XUMHYECKHE CBOMCTBA
61 npeaebHbIX OTHOOCHOBHEIX bubnmorexa LIOK
pea A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB
& MYpPaBbHUHOMN KHCIOTHI. bu6mmoreka [IOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCIIOT
63 Oco6eHHOCTH CBOWCTB: bubnuorexa [JOK

HCTIPCACIIbHBIX U

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




apoOMaTUYECKHX KapOOHOBBIX,
TUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBUTEIMBBICIITMXKAPOOH
OBBIXKHCIIOT

[TonsATHE O MPON3BOIHBIX

bubmuorexa [JOK

64
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CrniocoOpl nosty4eHus u

65 IpUMEHEHNE KapOOHOBBIX bubmorexa HOK

P P https://m.edso0o.ru/7¢065¢9d
KHCJIOT
CrnoxHble 3¢upsr:

66 TOMOJIOTUYECKHM psiJl, oO1ias bubnmnoreka [JOK
dhopmyia, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NUECKUE U XUMUUYECKHUE bubnuoreka [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4: IO
YPaBHEHUIO XUMHYECKOU

68 peaKklMy, Ha OTpe/IeTICHUE
MOJIEKYJISIpPHOU (popMyIIBI
OpPraHUYECKOI0 BEILIECTBA
[IpakTrueckas padota Ne 3.

69 Pemienne skcnepuMeHTAIbHBIX bubnuorexa [JOK
3a1a4 1o Teme "KapOoHoBbIE https://m.edso0.ru/4866711{b
KHCITOThI. CrioxkHBICIPHpHI"

Kupsr: ctpoenue, puzndeckue
. bubnuoteka [JOK
70 U XMMHYECKHE CBOMCTBA

(runpoinus)

https://m.edsoo.ru/al9¢5b98




Oco06EeHHOCTH CBOWCTB JKUPOB,
COJIEPIKAIINX OCTATKH

bu6mmoreka [IOK

71
HEMNPEAETIbHBIX )XKUPHBIX https://m.edso0.ru/b0331922
KUCIOT. JKUpbl B IpUpo/ie
MbI1a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, HX
72 Moromiee aercreue. Iloagarue o bubnmorera [TOK
mee A ' https://m.edso00.ru/3¢566565
CUHTETHYECKHX MOIOIIHNX
cpenctBax (CMC)
T'eneTnyeckas cBsA3b
7 YTJIEBOJIOPOAOB U bubmmoreka [IOK
KHCIIOPOACOAEPKAIINX https://m.eds00.1u/56790c96
OpPTraHUYECKUX BEIIECTB
74 Pacuétel mo ypaBHEeHUsIM
XUMHYECKUX PEAKIUI
75 Cucremaru3zanus u 0000IICHIE bubnuoreka [JOK
3HAHUH T10 TEME https://m.edsoo.ru/f8eaf2eb
OO6mas xapakTepucTuKa
76 YTIEBOJIOB M KJIacCU(DUKAIIHS bubmuoreka IIOK
YIJIEBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
TOJIMCAXaPUIBI)
Momnocaxapusl: Gpuznyeckue
77 CBOMCTBA U HaXO0XKJIEHHE B bubmorexa IIOK
A https://m.edsoo.ru/b4bdda2d
pUpoJie
[IpuMeHeHue rroKo3sl, €€
73 3HAYEHUE B bu6mmoreka [IOK
JKU3HECATECIbHOCTH https://m.edsoo.ru/5e¢61122d

opranusma




Hucaxapuapl: caxapo3sa,
MajbTO3a U JaKTO3a.

bu6mmoreka [IOK

79
Haxoxnaenue B npupoje u https://m.edsoo.ru/eb0384e7
IPUMEHEHUE AUCaXapuI0B
[Tonucaxapuael: cTpoeHUE

20 MaKpOMOJIEKYJI, GU3NYECKUE U bu6mmoreka [IOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
IIPUMEHEHHE

21 [ToHATHEOOMCKYCCTBEHHBIXBOI bubnmnoreka [JOK
OKHax https://m.eds00.1u/6216e766
Pemenue pacueTHbIxX 3a1a4 Ha

20 ONpEAEIICHUE JOJIM BbIX0O/1a bubnmnoreka [JOK
MIPOJYKTa PEAKIMK OT https://m.edsoo.ru/7fde47ef
TEOPETUUECKH BO3MOKHOTO

23 Cucremaru3zanus U 0000IICHIE bubnuoreka [JOK
3HaHUU 110 pasjeny https://m.edsoo.ru/08d4364c
KonTponbHas pabota no teme

84 "Kucmopoaconepxamnue bubnnorexa LIOK

p p " https://m.edso00.ru/42c6678e¢

OpraHUYECKUE COCAMHEHUS
AMUHBI: K1accuduKanms,
CTPOCHHE MOJICKYJI, 001Iast

85 dhopmyna, uzomepus bubmorexa [OK

pMyJIa, Py, https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa U (pU3ndecKue
CBOMCTBA

26 XuMmudeckuecBorcTBaanudaru bubmmoreka [JOK
YECKUXaMUHOB https://m.edsoo.ru/1bc5cf80

87 AHWIVH: CTPOCHHE aHWIINHA, bubnuorexa [JOK

0COOEHHOCTH XMUMHYECKUX

https://m.edsoo.ru/39¢d21f1




CBOMCTB aHMJINHA

CrniocoOpl nosty4eHus: u

88 MIPUMEHEHHE aTUPaTHUECKUX bubmmorexa LIOK
p https://m.edsoo.ru/eal 38763
aMHUHOB
AMUHOKHCIIOTHI:
HOMEHKJIaTypa U H30MEPHS,
89 @H:«;H%CKHZPCBOFICTBa ’ bubmorexa [TOK
' https://m.edsoo.ru/d1773e80
OTtnenbHBICTIPECTAaBUTEIH Ol
AMHUHOKHCIIOT
XHUMHUYECKHUE CBOMCTBA
AMUHOKMCIIOT, UX
90 OHOJIOTHYECKOE 3HAUCHUE bubnnorexa LIOK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CHHTE3 U
TUAPOU3IETITUIOB
91 benku xak npupoaHsie bu6nuoreka IIOK
MOJIUMEPBI; CTPYKTYPhI OSITKOB https://m.eds00.ru/429e¢9899
but6mmoreka [JOK
92 XUMHUUECKHECBOMCTBAOEIKOB
https://m.edso00.ru/6237306d
A3oTcoaepixaiiue
reTEPOLUKINYECKIE
93 coequuennsa. HyknenHoBble bubnnorexa LIOK
A - HY https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornveckas poJb
[IpakTuueckas paborta No 4.
Pemienne skciepuMeHTAIbHBIX
but6mmoreka [JOK
94 3a7a4 10 TEME

"A3oTcoaepkaiue
OpraHuYecKue coeguHeHus"

https://m.edsoo.ru/8e3c02d1




[IpakTrueckas padota Ne 5.
Perienune skcriepuMeHTATBHBIX

bu6mmoreka [IOK

TeMme "BbICOKOMOJIEKYIIIpHbIE

95
3a7a4 o teMme "Pacro3HaBanue https://m.edsoo.ru/bde3{df6
OpPraHUYEeCKUX COCTUHECHUI"
KonTponbhas pabota no teme
96 "A3oTcoepKanime bubmorexa LHOK
P " https://m.edsoo.ru/ce561bc7
OpTaHUYECKUE COCTMHEHUS
OCHOBHBIC TOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX
97 COCIMHEHMI U METObI UX bubmorexa LIOK
a g https://m.edsoo.ru/7aa63ebd
CHUHTE3a —TIOJIMMEPHU3AIIHS 1
MOJIMKOHICHCALTUS
08 IInactmaccel. YTunuzanus u bubnuoreka [JOK
nepepadoTKa MIacTUKa https://m.edsoo0.ru/82242¢0f
DnacToMepbl: HaTypaJIbHbIN
99 CHHTETHYCCKHUEC KayUyKH bubmmorexa LIOK
yAyKH. https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HatypanbHble,
10 HCKYCCTBEHHBIE, bubmuoreka IIOK
0 cuHrernyeckue. Ilonumepsr https://m.eds00.ru/5963a601
CIICIUAIFHOI'O0 HA3HAYCHUS
[IpakTrueckas padota Ne 6.
10 Pemienne skcnepuMeHTAIbHBIX bubnuorexa [JOK
1 3a7a4 o teMme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IUIACTMAcC U BOJIOKOH"
10 O06o001IeHNEe U CHCTEMAaTH3aIIHS but6mmoreka [{OK
2 M3Y4YEHHOI'0 Marepuaa 1o https://m.edsoo.ru/6a22ble8




coenuueHus"

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102




11 KIIACC

Ne KosmuecTBo4acos
Jarauzy | DJeKTpoHHbIeHU(PPOBBLICOOPA3O
n | Temaypoka Be Kontpoasubl | IlpakTnuecku
YeHUs BaTeJIbHbIEpeCcypChl
/ ero | epaboTbI epaboThI
n
1 Atom. CocTaB aTOMHBIX SIIED. | bubnuorexa [JOK
XUMUYECKUM 31eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
) CtpoeHue 3JIeKTPOHHBIX 000J09eK | bubnuorexa [JOK
aTOMOB, KBAHTOBBIC YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanust xumuueckux 1 bu6nmoreka [JOK
3JIEMEHTOB (s-, p-, d-, f-31eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31€KTpOHOB 110 1 bubnuoreka [IOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5{750fe
DNEeKTpOHHBIE KOHPUTYpaluu aTOMOB
5 3neMeII{)TOB B OCHO];li-IOI\?IIII)/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149¢846
BO30Y>KJIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(UTYpAIIX HOHOB. | bubnuorexa [JOK
DIIEKTPOOTPHULIATENHHOCTh https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHIECKUX
7 anemenToB /1. 1. MenaeneeBa, CBs3b C 1 bubmmorera [JOK
oo f[ ’ https://m.edsoo.ru/16957c01
COBPEMEHHOM TEOPHUEHN CTPOEHUS
aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB 1 bubnuoreka [JOK

XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
VMU IIPOCTBIX M CJIOKHBIX BEIIECTB 1O

https://m.edsoo.ru/f8468927




rpynmnam u nepuoaam

CucreMmarusanug 1 0000IIEHNE 3HAHU

bu6nmoreka [JOK

MOHATHUH "MaccoBas JOJII

nn

pacTBOPEHHOTO BellecTBa', "MoJIsipHast

9
10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumndeckoul ¢Bs13u. MexaHu3MBI
10 00pa3oBaHMsI KOBAJICHTHOU CBSI3H. bubnmnoreka [JOK
Bonopoanasicsizb. https://m.edsoo.ru/5a8072af
MeXMOeKyISIpHBIEB3aUMOIEUCTBUS
BasieHTHOCTB U BaJI€eHTHBIE
1 BO3MOHOCTH aTOMOB. CBSI3b bubmuoreka [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2¢ca093
F€OMETPUUYECKUM CTPOECHUEM
12 [IpencraBiaeHuss 0 KOMIUIEKCHBIX bubmmoreka [IOK
COCAMHEHHMX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BeniecTBa MoJiekyIsipHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHMsI. THIIbI bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
bu6mmoreka [IOK
14 [IpencraBienue 0 KOUIOUIHBIX
https://m.edsoo.ru/da2c¢70e4
pacTBopax
HctunHbBIE pacTBOPHI: HACKIILIEHHBIE 1
15 HEHAaCHIIIICHHBIE, PACTBOPHUMOCTh bubnmorexa [TOK
Y P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparsl
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUU bubnmnoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
17 Pemenue 3agay ¢ Mcnoyib30BaHUEM bubmuoreka [JOK

https://m.edsoo.ru/785e0ab4




KOHIIEHTpanus"

13 Kinaccudukanust 1 HOMeHKIIaTypa bubnmoreka [JOK
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHUE 3HAHUMA bubmuorexka [JOK
110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabota mo temam
"Crpoenue atoma. Ilepunognuecknii
20 3akoH U [lepuonnueckas cucrema bubnnorexa [JOK
XAMUYECKUX dieMeHTOB /1. . https://m.edsoo.ru/70a60aa4
Menpaeneesa", "CrpoeHue BelecTsa.
MHuoroo6pa3ueseriecTs"
Knaccudukanus XuMHUIECKUX peakiuit
B HEOPTaHUYECKOW U OPraHUYECKOM
71 XUMHH. 3aKOH COXPaHEHMSI MacChl bubnuorexa [IOK
BEILIECTB; 3aKOH COXPaHEHUSA U https://m.edsoo.ru/6335cdd2
MIpEBpAIICHUS SHEPTUU TTPU
XUMHUYECKUX PEaKLUIX
TennoBbie 23 (HEKTh XUMUYECKHUX
22 eakuii. TepMOXUMHUYECKHE Bubmrorexa ITOK
P - P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus no ypaBHEHUSIM
23 XUMHUYECKUX PEAKIIUN U bubmorexa LOK
P https://m.edsoo0.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOW peaKinu, e€
24 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Kartanu3 u karanuzaTopsl
25 ['omOreHHsble U reTepOreHHbIepeaKkIuu
26 [TpakTuueckas padora Ne 1 mo Teme bu6nuoreka [JOK




"Bnustaue pa3nudHbIX GakToOpoB HA
CKOpPOCTh XUMHYECKON peakiuu"

https://m.edsoo.ru/l1facaldl

OOpaTumble U HEOOPATUMBbIE PEaKIUU.

bu6nunoreka [JOK

27
XHUMHUYECKOE PAaBHOBECHE https://m.eds00.ru/309529b
[IpakTnueckas padora Ne 2 1o teme
28 "BnusiHue pa3nuuHbIX (GaKTOpPOB Ha bubmmorexa [IOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMHUYECKOTO PABHOBECHS
ONEeKTPOJIMTHYECKAs JUCCOIIHAIIMA.
29 CI/IJILHI;IG U cJIa0BIe DIEKTPOJIMTEI Bubmorexa OK
p ) https://m.edsoo.ru/5f766bdf
CreneHbaucCOMaA
Honnoe npoussenenue Boasl. Cpena
30 BOJHBIX EIIJCTBO OB ’ Bubmrorexa ITOK
a p . POB- https://m.edso00.ru/3966ca89
Bognoponausriinokaszarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PaCTBOPaxX bubmorexa LOK
p B p P https://m.edsoo.ru/09d5a%bd
3JIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o teme
32 "XUMHUUECKHe pEaKIIU B pacTBOpax bubmorexa LHOK
”p & P p https://m.edsoo.ru/2e3daecb0
3JIEKTPOJIUTOB
OKHUCIIUTEIBHO-BOCCTAaHOBUTENBHEIE
33 eakiuy. BaxkHelime OKUCINTENN U bubmorexa [IOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIIN
34 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bubmuoreka [JOK
HMOHHOT0) OanaHca https://m.edsoo.ru/fb691387
35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnnoreka [IOK
BEIIECTB https://m.edsoo.ru/93{b97d2
bu6mmoreka [JOK
36 PerenuesagaupaznnyHbIXTUIIOB

https://m.edsoo0.ru/5a859d16




bubmmoreka [IOK

37 PemennesagaupaznuyHbIX TUTIOB
Aaip https://m.edsoo.ru/5afa265d
18 CucremaTu3zanus 1 00001IeHHEe 3HAHUN bubnuorexa [JOK
no TeMe "Xumuyeckue peakuuu' https://m.edsoo.ru/c161eb85
19 KonTponbhas pabota no teme bubnnorexa [JOK
"Xumuueckue peakuu' https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Tepuoanueckoii cucTeMe XUMHUYECKUX
40 anemenTtoB JI. 1. Menpaeneena u bubmorexa HOK
S https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHUS UX aTOMOB.
OU3NYECKUECBOWCTBAHEMETAIIIOB
A1 AnoTponusi HEMETaIOB (Ha IpUMEpe bubnmnorexa [JOK
KHCIIOpoJ1a, cephl, hocdopa u yrieposa) https://m.edsoo.ru/ef92¢91c
4 Bogopon: nonyuenue, pusudeckue u bubnnorexa [JOK
XUMHYECKHE CBOMCTBA. ['napuabl https://m.edsoo.ru/0aa8f613
["anmorensl: HaXOXAEHKUE B IPUPOJIE,
43 | cnocoObl monyueHus, PU3NYECKUE U bubmmorexa [JOK
y L https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOICTBA
l"anorenoBonopoasl. Baxuennue
44 KHUCJIOPOJCOAEPKAIINE COCTUHEHHUS bubmorexa HOK
POACOACPAM g https://m.edso00.1ru/6b3255¢6
raJloreHoB
JlabopaTopHbIe ¥ IPOMBIIILICHHBIE
45 CIIOCOOBI MOTYYEHUSI TaJIOTEHOB. bubnuorexa [JOK
[IpumeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COCTUHEHUN
[IpakTuueckas padorta Ne 4. Pemenue
bubmnoreka [IOK
46 | oSKCIepUMEHTAIBHBIX 3a/1a4 M0 TEME

"T"anoreus!"”

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




Kucnopon: nabopatopHsie u
MIPOMBIIICHHBIE CITOCOOBI MOTyYeHHS,

bu6mmorexa [IOK

47
(bU3UYEeCKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3on. [Ipumenenunekuciopoaa 1 030Ha
bu6mmoreka [IOK
48 Oxkc epOKC
KCHIBT H TIEPOKCHIBT https://m.edsoo.ru/5¢8816a0
49 Pemenunesamaupa3InyHLIXTUIIOB bubmmorexa [OK
Aasp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXKIEHHE B IPUPOJIE, CITIOCOOBI
50 HOJI'I) YEeHUSA @HSHHGCKPIIJG E XUMHYECKHE bubmmorexa [OK
2, ’ https://m.edsoo.ru/46afac16
CBOWCTBa
bubnmmoreka [IOK
51 C
CPOBOJOPOI, CY b b! https://m.edsoo.ru/7¢875999
Kucnopoxacoaepskaie coe JTHHEHUS
52 CepEI gcoﬁeHHIZ)CTI/I CBOMICTB CepHOI bubmmorexa [OK
PBI- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[TpakTrueckas padota Ne 5. Pemenue
53 SKCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME bubmmorera [TOK
" p . ;I'[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEHUS
A3OT: HaX0XXJICHHE B MIPUPOJIE, CITOCOOBI
54 | mnomyuyeHus, pUNUECKHE U XUMUYECKHE bubmorexa HOK
zlq ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHAK, HUTPHJIBI
Kucnopoacoaepskamiie coeTHHCHUS
55 asora I:)C06€HIE)OCTH CBOICTB a30THOM buGnnorexa [IOK
) https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpuMeHeHue a30Ta U ero COeAMHEHUN. bubnuoreka [IOK
A30THBICYA00pEHUS https://m.edsoo.ru/129f5059
57 dochop: HaxOkKACHHUE B IPUPOJIE, bubnmnoreka [JOK




CrocoObI MoyueHus, pu3ndeckue u
XuMudeckue cBorictBa. Dochuast u

dhochun

https://m.edsoo.ru/9a6b43ec

53 Oxcunbl hocdopa, hpochopconepxarime bubmmoreka [JOK
kucnoTbl. Conu pochOopHON KUCTOTHI https://m.edsoo.ru/c7a2d429

59 [Tpumenenue pochopa u ero bubnuoreka [IOK
coequHeH. DocdopHbIeyT00peHUs https://m.edsoo.ru/a218070a
IIpakTuyeckas padora Ne 6. Perenue

bubmuoreka [JOK

60 | sKcnepUMEHTaNbHBIX 33]a4 0 TEME

" | https://m.edsoo.ru/8175ac3f
Aot u pochop 1 ux coenuHEHUs
VYrneposa: HaxoKIeHUE B PUPOJIE,

61 AIJIOTPOIIHBIE MOAU(PUKAIUY; bubnmorexa [IOK
¢u3nyeckre 1 XMMUYECKHE CBOMCTBRA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxcun yriepoaa(Il), okcng

62 TJIe oya(I\I/)) r(on)LHa;I KHCJIOTa U €& bubmorexa HOK
YHIEPOA Y https://m.edsoo.ru/dba58adf
conu

63 PemrennesagaupaznnyHbIXTUIIOB brbmmorexa [TOK

AP https://m.eds00.ru/6029b609
Kpemuunii: HaxoxaeHNE B IIPUPOE,
64 CI'II)OCO6BI MOy YSHUS (bnmzeflme u bubmorexa HOK
y o https://m.edsoo.ru/143558ab
XHUMHUYECKHUE CBOICTBA

65 Oxkcun kpemaus(IV), kpemaneBas bubnuorexa [JOK
KHMCJIOTA, CHUJIMKATBI https://m.edsoo.ru/3170e7bl
[IpumeHeHne KpeMHUs U €ro bu6nmoreka [IOK

66 coenuneHuil. CTEKI10, €ro MojgydeHue, https://m.edso0o.ru/393cdacOhttps:/m.
BHBI CTCKJIA edsoo.ru/5823cefb

67 | Pemenuesanaupa3iMuHbIXTUIIOB bubnuorexa [JOK




https://m.edso0.ru/b6241801

68 CucreMaruzanus 1 0000IIeHEe 3HAHNI bubmnoreka [IOK
no teme "Hemertaimier" https://m.edso00.ru/6e864db5
69 KonTponbhas padota no teme bu6numorexa [IOK
"Hemeramisr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJabTaTOB KOHTPOJIbHON bu6nuoreka [IOK
paboThI, KOPPEKIIUS OMHNOOK https://m.edsoo.ru/2b7e9510
ITomoxxeHnEe METANIOB B
[lepuoanueckoi cucTeMe XUMHUYECKUX
71 S LEMEHTOR bu6mmoreka [JOK
) https://m.eds00.1u/9839¢c16¢
OCOOEHHOCTUCTPOCHUANIIEKTPOHHBIX00
0JIOUEKATOMOBMETAJIJIOB
OO6mue Gpuznyeckre CBOMCTBA
72 MeTaoB. IIpuMeHeHne MeTalIoB B bubmmorexa [OK
- 1P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
bu6nmmoreka [IOK
73 CmnaBbeiMeTaiiioB. Koppo3usiMeTaioB
PP https://m.edsoo.ru/42b872¢3
74 Pemenuesamaupa3InyHLIXTUIIOB bubnnorexa [IOK
Aadp https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUUECKHIN PSI HAIPSOKEHUI
75 MeTaHJl'jOB Oo6mue cnopcoGLI H(I;)J'I YEeHUSA bubnnorexa [IOK
) ™ Y https://m.edsoo.ru/94eb377a
METAJLJIOB
OO61mas xapakTepucTuka MetamuioB [A-
rpynnsl [lepuoanueckoil cucteMsl
76 XUMHMUYECKUX A1EMEHTOB. HaTpuii u bubnuoreka [JOK

KaJIMii: mojy4eHue, pusnueckue u
XMMHUYECKHUE CBOICTBA, IPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COEIMHEHUN

https://m.edsoo.ru/e12¢26b3




O6m1as xapakrepucTuka MeTayioB [1A-
rpynmnsl [leprpoanueckoi cucTemsl
XUMHUYECKHX 3JIEMEHTOB. Marnuii u

bu6mmoreka [IOK

77 .
KaJIBIIWI: TIOJTy4YeHue, GU3nIecKue u https://m.edsoo.ru/7c3e49¢0
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCANHEHUI
73 JKEcTKOCTh BOAKI M CITOCOOHI €€ bubmnoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9
79 AroMuHUI: ony4YeHue, Gu3ndecKue u bubnmoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edso0o.ru/0e79b266
AMpoTepHbIe CBOICTBA OKCHJIA U
20 TUIAPOKCH]IA ATFOMUHHS, bu6nunoreka [JOK
TUAPOKCOKOMIUIEKCHI aIfOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 PemrennesagaupaznuyHbIXTUIIOB
[TpakTrueckas padota Ne 7. Pemenue
82 | SKCHepUMEHTAJBbHBIX 3a7a4 [0 TEME bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43
Mertanibl IJ1aBHBIX TOATPYIII
OO11ast xapakTepuCcTUKa METaNIOB
23 no6ounbIx noarpynn (b-rpyrmm) bubnuoreka [JOK
[Teproauyueckoil cuCTEeMbl XUMHYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
84 XpoMa U €ero COeIMHEHN, UX bubmorexa LHOK
P ’ https://m.eds00.ru/9911bef3
MIPUMEHEHUE
Baxwuelime coeMHEHUsT Maprasiia.
Bbu6nuoreka [JOK
85 | Ilepmanranat kamus, €ro

OKHUCIIMTEIILHBIC CBOMCTBA

https://m.eds00.ru/039d69¢8




dusnueckre 1 XUMHUUECKHE CBOMCTBA

86 JKeJie3a ¥ ero coequnenuii. Ilomyuenue bubmorexa LOK
’ Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIJIaBOB jKele3a
27 Ousnyeckue U XUMUYECKHE CBOMCTBA Bu6nuoreka [JOK
MeIU U €€ COCIMHEHN, NX IPUMEHEHUE https://m.edsoo.ru/2bc0{954
DU3NYECKUE U XUMUYECKUE CBOKMCTBA
IIMHKA U €r0 COEAUHEHUH, UX bu6nmoreka [JOK
88
TIPUMEHEHHUE. https://m.edsoo.ru/b1f2beal
[M'uapoKCcOKOMITIIEKCHIIIMHKA
ITpakTuyeckas pabora Ne 8. Pemenue
bu6nmoreka [JOK
89 | »sKcHepUMEHTANIbHBIX 3a7a4 [0 TEME
" " https://m.edsoo.ru/ab6e352ea
MeTtasl TOOOYHBIX TOATPYIIT
90 | Pemenuesanaupa3IMUHBIXTUIIOB bubmorexa HOK
P https://m.edsoo.ru/a8b83d83
O060061IeHre U cucTeMaTH3aIus
91 HW3y4YEHHOTO MaTepHralia o TeMe bubmorexa HOK
" Y " P https://m.edsoo.ru/e91{e975
Meraubl
9 KonrtponbHas pabora no teme bubnumorexa [IOK
"Metamibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yapTaToB KOHTPOJIbHON bubnuoreka [JOK
paboThI, KOPPEKIIHS OMHNOOK https://m.edsoo.ru/9ebff2fd
Pons xumun B oGecrieueHun
94 YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA. bubnnorexa [JOK
[ToHsiTHE O HAYYHBIX METOIAX https://m.edsoo.ru/080fe1£0
UCCIIeIOBaHMS BEILECTB
95 HayuHble npuHLMIBI OpraHu3anuu bubnuorexa [JOK

XUMHYECKOTO IMMPOMU3BOACTBA.
HpOMLIH.UICHHI)IC CII0COOBI ITOJIYUCHU S

https://m.edsoo.ru/2e45a44f




Ba)KHEHIINX BEIIECTB

XHUMUYECKOE 3arpsi3HEHUE
96 | okpyxaroliei cpeabl U ero

bubmnoreka [IOK
https://m.edsoo.ru/9f1 1bf51

TTOCTICJICTBHS
97 XuUMUS U 310pOBbE YEIOBEKA. 1 bubnmnoreka [JOK
JlekapCTBEHHBIE CpelICTBA https://m.edsoo.ru/a6552721
08 Xumus nuny. Posis xumuu B 1 bubmuorexa [JOK
oOecIeueHNH MUIIEBOH 0€30IaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue u napdromepHoie | bubnuorexa [JOK
cpenctBa. berroBast xumus https://m.edsoo.ru/da42d5a9
X¥MHS B CTpOUTENBCTBE. BaskHenmue
10 CTPOUTENIbHBIC U KOHCTPYKIIMOHHBIC 1 bubmorexa [JOK
0 P 24 https://m.eds00.ru/61e69003
MaTepHaIbl
XuMHS B CETbCKOM XO3SIMCTBE.
10 Oprannyeckue 1 MUHEPAITbHBIC 1 bubmorexa HOK
1 P P https://m.edsoo.ru/fd39587d
ynoOpeHus
10 CucreMaru3anus U 0000IIeHIE 3HAHHUI 1 bu6nmoreka [JOK
2 o TeMe https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 10
ITPOIT'PAMME 2







MPOBEPSIEMBIE HA EI'D 110 XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHETO OBIIEI'O OBPA3OBAHUSA

KoanposepsiemororpedoBanust

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM
pe3yJibTaTaM 0CBOCHHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bragenune cuctemMoll XUMHYECKHMX 3HAHUM, KOTOpas

BKJIIOYaAcCT:

1.1

OCHOBOIIOJIATAIOLINE MOHATUS (XMMUYECKHHA 3JIEMEHT,
aToM, U30TOIIBI, JIEKTPOHHAsA 000JI0YKa aToma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMTaNM  aTOMOB, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE aToOMa, MWOH, MOJIEKYJa,
BAJIEHTHOCTb,  3JEKTPOOTPULIATEIBHOCTh,  CTENEHb
OKHCIICHUsI, XMMHUYECKasl CBsI3b (G- U T-CBSI3b, KPAaTHBIE
CBA3H), rUOpUIM3aIHS ATOMHBIX opburanei,
KpUCTalNIM4ecKas pemeérka, MoJib, MOJIIpHas Macca,
MOJISIPHBIA 00BEM, MOJISIpHAsi KOHIICHTPALUS, PACTBOPEI
(ucTUHHBIE, JMCTIEPCHBIE CHCTEMBI),
KPHUCTaJIOTH/IPATEI, yTIEPOTHBIN CKeJIeT,
(dyHKUMOHANBHAS ~ TPYIIa,  paguKan,  H30MEpbl,
CTpyKTypHas (Qopmyna, wu3oMmepus (CTPYKTypHas,
reOMETpUYECKas (umc-, TpaHCHU30MEpPHS),
TOMOJIOTHUECKUI  psifl, TOMOJIOTH, YIJIEBOJOPOJHI,
KHUCIIOpOJI- u a30TcoJepIKalIne COCIMHEHMS,
OMOJIOTMYECKH aKTHBHbIE BellecTBa (YIJIEBOJIBI, JKUPBI,

O€JIKM), MOHOMEp, TIOJUMEp, CTPYKTYPHOE 3BEHO,

BBICOKOMOJIEKYJISIPHBIE COC/IMHEHMUS, KpPEKHUHT,
pUGOPMUHT, THUIIBI XUMHYECKUX peakuuit
(OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30- u

HHJIOTEPMHUUYECKHE, PEaKIIMd HOHHOTO OOMEHa, TOMO- U
reTeporeHHble, 00paTuMble U HEOOpAaTHMBIE), pPacTBOD,
AJIEKTPOJIUTBI,  HEAJIEKTPOJUTHI,  DJIEKTPOJIUTHUECKAS
JUCCOLMALUs, CTENeHb JAMCCOLMAIMM, OKUCIUTEIb,
BOCCTAaHOBUTENb, 3JIEKTPOJU3, CKOPOCTh XHMHUYECKOU

pC€aKiuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOpPUU W 3aKOHBI (TEOpHUsSI XHMMHUYECKOTO CTPOCHHUS




opranndeckux BeniectB A.M. bytnepoBa, Teopus
JNEKTPOJIUTUYECKON nucconumanuu, Ilepuognueckuit
3akoH J[.MI. MeHneneeBa, 3aKOH COXPAaHEHHS MAacChl),
3aKOHOMEPHOCTH,  CHUMBOJIMYECKUH  SI3bIK  XMMMH,
MHUPOBO33PEHUYECKUE 3HAHMA, JIeKAllUe B OCHOBE
MOHUMaHUS MPUINHHOCTH M CHCTEMHOCTH XUMHUYECKHUX
SBJICHUN, COBPEMEHHBIE NPEICTABICHUA O CTPOCHHUH
BEILIECTBA Ha aTOMHOM, MOJIEKYJISIPHOM u

HAaJMOJIEKYJIIPHOM YPOBHSX

1.3

MNPpEACTABJICHUA O MCXAaHU3MAX XUMHUYCCKUX peaKuHﬁ,
TEPMOIAUHAMHUYICCKUX n KHHETHYCCKHUX
3aKOHOMCPHOCTAX HMX IPOTCKaHUA, O XHMHUYCCKOM

PaBHOBECHH, TUCIICPCHBIX CUCTEMAX

1.4

(haKTOJIOTUYECKHE CBEACHUS O CBOWCTBAaX, COCTaBe,
MOJTy4YeHUU M 0€30MacCHOM MCIOJIB30BAaHUU BAKHEHUIITUX
HeOpFaHI/I‘—IeCKI/IX nu OpFaHI/I‘IeCKI/IX BCIICCTB B 6BITy n

HpaKTPI‘{eCKOfI ACATCIIBHOCTH 4YCJIOBCKA

1.5

oOrurue Hay4HbIe PUHLIUIIBI XUMHYECKOTO
MPOU3BOJACTBA (HA TpPHUMEPE IMPOU3BOACTBA CEPHOM

KHCJIOTBI, aMMHUaKa, MeTaHoJ1a, nepepaboTKu He(TH)

CdhopMupoBaHHOCTHYMEHHUIMBBISBIISTS:

2.1

XapaKTECPHBIC IIPHU3HAKK W B3aWMMOCBA3b H3YUYCHHBIX
HOHﬁTHﬁ, IMPUMCHATH COOTBCTCTBYIOIIHC NOHATUA IIPHU
OIIMCAHHUU CTPOCHHUA H CBOMCTB HCOPraHN4YCCKUX H

OpTraHN4YC€CKUX BEHICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBS3b XHUMHUYECKHUX 3HAHWI C MOHATUSIMH WU
MPEACTABICHUSMU  JIPYTUX TIPEAMETOB s Oojee
OCO3HAHHOTO TOHHMMAaHHUS M OOBICHEHUS CYIIHOCTH

MaTCpPHAJIbHOI'O CAMHCTBA MHpPA

CdhopMupoBaHHOCTHYMEHHUSHCIIONB30BATh:

3.1

HAaUMEHOBAHHUS XMMHYECKHUX COCIMHEHUN
MEXKIYHAPOAHOI'O COK3a TEOPETUYECKON U MPUKIAJIHON
XMMMM W TpUBHAJbHBIE  HAa3BaHUA  BEULIECTB,
OTHOCAIINXCA K M3YUCHHBIM KJIaCCaM OPraHU4YCCKUX U

HCOPTaHNYCCKUX COCOUHEHUI

3.2

XUMHYECKYI0O CHUMBOJIMKY Ul COCTaBJIeHUS (HOopMyI

HCOPTaHNUYCCKUX BCIICCTB, MOJICKYJISIPHBIX n




CTPYKTYPHBIX  (pa3BEPHYTHIX,  COKpAIIEHHBIX U

CKEJIETHBIX) (hOPMYJI OPTaHMYECKHX BEILECTB

CdopMupoBaHHOCTHYMEHUSIKIACCU(DHUITPOBATD:

4.1

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BI:I6I/IpaTB
OCHOBAHUA W KPUTCPHUU IJIA KJ'IaCCI/I(bI/IKaHI/H/I HN3y4aCMbIX

XUMHAYECKUX O0OBEKTOB

4.2

OpraHM4YCeCKHUE BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB
OCHOBAHUA W KPUTCPHUU IJIA Knaccmbnxaunn HN3y4acMbIX

XUMHYECKHX 00BEKTOB

4.3

O pa3IWYHBIM TpH3HAKaM (YUCIy H  COCTaBy
pearupyronmx BeIEeCTB, TEMIOBOMY 3((eKTy peakuu,
U3MEHEHHIO  CTEeTeHel  OKHCIICHUsI ~ DJICMEHTOB,

00paTUMOCTH PEaKIINH, yIaCTUIO KaTaIn3aTopa)

CdhopmupoBaHHOCTH yMEHUs XapaKTepHU30BaTh
AJICKTPOHHOE CTpOEHHWE aToMOB (B OCHOBHOM U
BO30Y)KIEHHOM COCTOSSHUM) W HMOHOB XHUMHYECKUX
aneMeHToB 1 — 4 mepuonoB Ilepuoguyeckoil cuCTEMbI
JI.MA. MeHnnaeneeBa M UX BaJICHTHBIE BO3MOXXHOCTH,
UCTIONB3YS TOHATHS §-, p-, d-DTIEKTPOHHBIE OpOUTaH,

SHEPreTHUYECKUE YPOBHHU

CdhopmMupoBaHHOCTD YMEHUS OOBACHATH
3aKOHOMEPHOCTM UW3MEHEHHUS CBOMCTB XUMHUYECKHUX
AJIEMEHTOB M O00pa3yeMbIX HMH COEIMHEHUH IO

HepuoJiaM U rpymniam

ChopMHpOBaHHOCT YMEHHUSI COCTABIISTH ypaBHEHUS

XUMUYECKUX PEAKIUN U PACKPBIBATH UX CYIIIHOCTD:

7.1

OKHUCIUTCIIPHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ
MOCPEACTBOM COCTABJICHUA SJICKTPOHHOI'O OajmaHca dTuxX

peaxkuuii

7.2

YpPaBHEHUsI pPEAKUUN pa3JIMYHBIX THUIIOB; TOJHBIE U
COKpAaIIEHHBIC YPAaBHEHUS pEaKIUid HMOHHOTO OOMEHa,
YUYUTBIBAS YCIIOBUS, IPU KOTOPBIX 3TU PEAKLIUHU UAYT J10

KOHIIa

7.3

peaxknuil THIPOJIN3a, Peakinii KOMILIEKCOOOpa30BaHUs
(Ha  mpuMepe  TUIPOKCOKOMIUIEKCOB  IIMHKA U

AJTFOMMHMS)

ChopmHrpoBaHHOCTEYMEHUSITIOATBEPKAATD:




8.1

Ha KOHKDPETHBIX IpUMEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHOMN CIIOCOOHOCTU OPraHNYECKUX COCIUHEHMM
OT KpPaTHOCTHM M THUMAa KOBaJEHTHOW CBs3U (O- U T-
CBA3M), B3aMMHOI'O BJIMSHUS aTOMOB M TPYIIIl aTOMOB B
MOJIEKyJlaX, a TakXke OT OCOOEHHOCTEeH peann3anuu

Pa3JIMYHBIX MEXAaHU3MOB IIPOTCKAHHUA peaKHI/Iﬁ

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOICTBa BCIICCTB
COOTBCTCTBYIOIIIUMHU OKCICPHUMCHTAMU W  3aIllMCIMU

YPaBHEHUN XUMHUYECKUX PEAKIUI

ChopMuUpOBaHHOCTb YMEHHUS XapaKTEPU30BaTh COCTaB U
BOXHEHIIME CBOMCTBA BEUIECTB, MPUHAIICKAIUX K
ONpPENENEHHBIM KJIacCaM M TpylmnaM COEAVUHEHUH
(mpocThle BeIIECTBA, OKCUABI, THUAPOKCHIBI, COJIM;
YIJI€BOAOPOAbI, MPOCThIe 3(UpBL, CHUPTHI, (HEHOJIBI,
aJlbJIeTU/IbI, K€TOHBI, KapOOHOBBIC KHUCJIOTHI, CIOXHBIE
3Qupbl, KUPBL, YTJIEBOJbl, AaMHHBI, AMHUHOKHUCIIOTHI,

OenKm)

10

ChopmupoBaHHOCTH YMEHHUSI MPOBOJIUTH PACUETHI IO
XUMUYECKHUM (OpMyJIaM M YpaBHEHHSIM XHMHUYECKHX

peaKI_II/Iﬁ C UCITIOJIb30BaAHHEM (1)I/ISI/ILIGCKI/IX BCJIIMYHH:

10.1

Macchl (00BEMa, KONMMYECTBa BEIIECTBA) TMPOIYKTa
peaKkiMM, €CIM OJIHO W3 HCXOJIHBIX BEIIECTB JaHO B
BHJIE pacTBOpa C OMNPENETEHHOM MAacCcoBOM JojeH
pPacTBOPEHHOTO BEIECTBA WM JIaHO B M30BITKE (MMeEeT

MIPUMECH)

10.2

MacCcoBOM WM OOBEMHON J0JIM, BBIXOJA MPOIYKTa

peakiuu

10.3

TerToBoroddpexTapeakinia

10.4

00BEMHBIXOTHOIIIEHUITA30B

10.5

110 HaXO0XXACHHNTIO XHUMHYSCKOHN (bOpMy.]'IBI BE€IICCTBa

11

Brnanenue cucremoil 3HaHM O METOJAX HAYYHOIO
MO3HAaHUA  SABJICHUW TPUPOJBI, HCHOJb3YEMBIX B
€CTECTBEHHBIX HAyKaX U YMEHHUE TPUMEHSTh 3TU 3HAHUS
MPY SKCIEPUMEHTAIIBHOM UCCIIEIOBAHUM BEILIECTB U ISl
OOBSICHEHHUSI XUMHUYECKUX SIBIIEHHUIH, UMEIONINX MECTO B
MPUPOJE, MPAKTUYECKON IEATEIIBHOCTH YEJIOBEKAa U B

IIOBCEIHEBHOM XU3HU




12

ChopmupoBaHHOCTh YMEHUS IPUMEHSITH (MCITOJIb30BaTh)
3HaHUS O COCTaB€ M CBOMCTBax BEIIECTB JUIA
AKCIEPUMEHTAIBHON MPOBEPKU THIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEN NMPOTEKaHUSI XUMHUYECKUX PEaKLHHd U
IIPOTHO3UPOBAHMS BO3MOYKHOCTEH MX OCYILIECTBIICHMS;
CUCTEMHBbIE XMMHUYECKHE 3HaHUS JJIs1 OOBSICHEHUS H
IIPOTHO3UPOBAHUS SIBJICHUH, HMEIOIIUX
€CTeCTBCHHOHAYYHYIO  TPUPOAY; OIS TMPHUHSITUA
IPaMOTHBIX PEILICHUH MPOOJIEM B CHUTYallUsIX, CBSI3aHHBIX

C XUMHUEN

13

CdopmMupoBaHHOCTH YMEHUS TJIAHUPOBATh u
NPOBOJIUTh XUMHUYECKUN DSKCIEPUMEHT (MOJyueHHE |
U3yYeHHE CBOWCTB HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIECTB, KA4YCCTBCHHBIE PEAKIUU  yTIEBOJIOPOIOB
pa3iMYHBIX  KJIACCOB U KHCJIOPOACOACPIKAIINX
OpPTaHWYECKHUX BEIIECTB, PEIICHNUE dKCTICPUMEHTATBHBIX
3aJjad MO  paclO3HABAaHHID  HEOPraHWYECKHX U
OPraHWYEeCKUX BEIIECTB) C COOJIOJICHUEM IIpaBUII
Oe3omacHOro  oOpamieHwss ¢ BelleCTBaMH U
nabopaTOpHBIM 000pyIOBaHHEM; (HOPMYIHPOBATH IICITH
UCCJICIOBAHMS; TPEICTABIATh B PasTu4HON (opme
pe3yabTaThl  JKCICPHUMEHTAa,  aHAJTU3UPOBaTh U

OLICHUBATh UX NTOCTOBCPHOCTH

14

CdopMHUPOBaHHOCTH YMEHHUS OCYILECTBIISATh
I[eJIEHANPABICHHBIN MOMCK XUMUYECKON MH(pOpMalUU B
pa3MUYHBIX WCTOYHUKAX (HAayyHas W Yy4eOHO-HaydHas
JaUTepaTypa, CpeICTBa MaccoBOW HH(OpMAIMH, CETh
WuTepHer u fapyrue), KpUTHUECKH aHaJIU3UPOBATh
XUMHUYECKYI0 HH(pOpMaIMio, IepepadarsiBaTh €€ U
HCIOJIb30BaTh B COOTBETCTBUH C MTOCTABJIICHHON yueOHOU

3agadueit

15

CdhopMupoBaHHOCTH YMEHUS MIPOTHO3UPOBATH,
aHaJIM3UPOBaTh U OLEHHBAaTh MH(OPMAIUIO C MO3ULUN
9KOJIOTHYECKON 0€30IacHOCTH ITOCIEACTBHI OBITOBOM U
MPOU3BOJICTBEHHOMN JICSITEIIBHOCTA YEJIOBEKA, CBSI3aHHOM
¢ TepepaboTKOM BemecTB; cHhOPMUPOBAHHOCTh YMEHHMA
OCO3HABaTh OIIACHOCTh BO3JICHCTBUSA Ha  JKHBBIE

OpraHu3Mbl OHpCI[GHéHHI)IX BCHICCTB, INOHHMMasl CMBICJI




MOKa3aTesl MPEAeTIbHOM JOIMYCTUMOM KOHUEHTpaluu, U
MOACHATH Ha MpPUMCpax CHOCOGBI YMCHBIICHHUA U
MPEeIOTBpAllleHHsI WX BpPEOHOrO  BO3JCHCTBUS  Ha

OpraHusMm 4C€JI0BCKa




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
O XUMHNH

Kon

IIpoBepsieMbliidIeMEHTCOAEPKAHUA

TeopeTnyecKueoCHOBBIXUMUH

1.1

Ctpoenue BemectBa. CoBpeMeHHass MOJelb CTpoeHus aroma. PacmpeneneHue
JJIEKTPOHOB IO DJHEPreTH4YeckuM ypoBHSAM. Kiaccudukanus XUMHYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS YHEPTETUUECKUX YPOBHEH aTOMOB (s-, p-, d-
anmeMeHTOB). OCHOBHOE ¥ BO30YXIEHHOE COCTOSIHHS AaTOMOB. ODIIEKTPOHHAS

KOH(UTypamus aroMa. BaeHTHBIE 2JIEKTPOHBI

1.2

Ileppuonuueckas cucreMa xumuyeckux oanemeHroB .M.  Menneneesa.
®usnueckuit cmpica [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COEMHEHUH 10 IEPUOAaM
W TpynmnaMm. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWMCTB MIPOCTBHIX BEILECTB,

BOOOPOJHBIX COC[[I/IHCHI/If/'I, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BaneHTHOCTB. DJIeKTpOoOTpULIATENBbHOCTh. CTENEHbOKUCIECHUS

1.4

Bunbl xumMudeckoii cBsi3u (KOBaJICHTHAsl, MOHHAs, METAJTTMYECKasi, BOJOPO/IHAS)
¥ MEXaHU3MBI €€ 00pazoBaHus. MexMOIeKyIsIpHbIe B3anuMoielicTBrs. BemecTa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUA. THUIBl KPUCTALINYECKUX

peIHéTOK. 33BHCHMOCTBCBO§ICTB3B€H.[CCTBOTTI/IHaKpI/ICTaJ'IJ'H/I‘ICCKOﬁpeHléTKI/I

1.5

XuMnueckas peakus. Knaccudukanus XUMHUYECKUX peakuuii B

HeOpFaHH‘leCKOﬁ 151 OpFaHquCKOﬁ XHUMHUU. 3aKOHCOXpaHeHI/IHMaCCLIBGH_IeCTB

1.6

CKOpOCTh peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.7

TenoBbie 3¢ (HeKTh XUMUYECKUX peakuil. TepMoXuMHUecKue ypaBHEHUs

1.8

O6paTI/IMBIC pCaKIuu. XHUMHYECKOE PaBHOBCCHC. (DaKTOpLI, BIIMAKOININEC Ha

cocTossHMe XuMuueckoro pasHosecus. [Ipuanunllelllatense

1.9

3HeKTp0JIHTI/IquKa$I JUucconuanus. CunbHble U cllaOble QJICKTPOJIUTHI. Cpeaa
BOOHBIX PacTBOPOB BCIICCTB. Kucias, HeﬁTpaHBHaﬂ, mieja0o4Hast.

CTGHGHBI[I/ICCOLII/IEII_II/II/I. PeaKI_[I/II/II/IOHHOI‘OO6MeHa

1.10

['unponus coneit. Mlonnoe mpowusBeneHue Boabsl. Bomopoansriinokazatens (pH)

pactBopa

CriocoObI BeIpaskeHHsI KOHLIEHTPAIMKU PaCTBOPOB: MaccoBasi JA0JIsI paCTBOPEHHOTO
BEIIIECTBA, MOJISIpHAsl KOHIEHTpauus. HachlleHHble 1 HEHACBILLIEHHbIEPACTBOPSI,

pactBOpuMOCTh. KpucTtammoruaparsl

1.12

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pCaKkuuu. IloBeneHue BemiecTB B cpeaax ¢C




pas3HbIM 3HaueHHeM pH. MeTtoapanekTpoHHOro0amanca

1.13

ONEKTPOIN3 pacTBOPOB U PacIIaBOB COJIEH

OCHOBLIHGOpl"ElHPI‘-IGCKOfIXPIMHH

2.1

Knaccudukanus Heopranuueckux coennHeHuil. HomeHkiaTypa HeopraHmueckux

BCIICCTB

2.2

XWMHUYECKHE CBOWCTBA BaXHEUIIUX METAUIOB (HATPUM, KalHMi, KaJabIWH,
MarHui, aJIlOMUHUN, IIUHK, XpOM, OJKelie30, MeIb) M HX COCJAUHECHHI.

O6H_II/IeCHOCO6bIHOJ'Iy‘IeHI/IHMeTaHHOB

23

XWMHYECKHE CBOWCTBA BAXKHEWIMX HEMETAUIOB (TallOTEHOB, CEphbl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) U HMX  COCIMHEHUH  (OKCHUIOB,

KHCIIOPOJICOACPKAIINX KUCIIOT, BOJOPOIHBIX COSIMHEHU)

24

TI'enermueckas cBI3b HCOPraHNYCCKUX BCIICCTB, IIPUHAMJICIKAIINX K Pa3JIMYHbIM

Kj1acCcaM

2.5

#H##Par### nenTudukanys Heopraunuecknx coeanHeHuii. KauectBeHHbIe

PCaKku Ha HECOPTraHNYCCKUC BCUICCTBA U NOHBI

OCHOBBIOPTraHUYECKONXUMUHU

3.1

OCHOBHBIE TIOJIOKEHUS TEOPUM XHMHMUYECKOTO CTPOCHHS OpPraHMYECKHX
coequHeHnii A.M. bytiepoBa. YriepoaHblid CKEJET OPraHWYeCKOM MOJEKYJIbI.
KpaTHOCTh XMMHYECKOH CBSI3U. S- U P-CBSI3U. sp3-, sp2-, Sp-TUOpPHIU3ALUH
opOuTaseil aToMoB yriepoaa. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XWMHUYECKOTO

cTpoeHus Moseky. ['omonoru. I'omonornyeckuii psaa. Mizomepus u n3oMepsl

3.2

[Tonsatne o  QynkuuoHanbHOM  rpymme.  OpHeHTanuoHHbIE 3 EKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o KiaccUpHUKAIMM OpPraHUYECKHX BemecTB. Homenkiatypa
OpPraHMYECKHUX COEIMHEHUH (cucremMaTuyeckas) M TpPUBHAJIbHBIE Ha3BaHUSA

BAKHEHIIMX NIPEACTABUTEINICH KJIACCOB OPraHUYECKUX BEUIECTB

3.4

CBO60I[HOp aIUKaJIbHBIA M HOHHBIM MEXaHHM3MEI pCaKkIuu. Ilonsatue o

Hykiaeoduie u anexkrpoduie. [IpapmoMapkoBaukoBa. [IpaBuno3aiiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TaJIOTEHUPOBAHUE, JNETUIAPUPOBAHUE,
TEPMHUECKOE pAa3NOKEeHHe, KPEeKHHT, u3oMepusanus, ropenue. Ilomydenue
ankaHoB. [lukioankanbl. Crenuduka CBOWCTB NHMKJIOATKAHOB C  MallbIM

pa3MEpoOM HHUKIIA. PeaKI_[I/II/IHpI/ICOCI[I/IHCHI/IH " paJuKAJIbHOTO3aMCIICHUS

3.6

AnkeHbl. XMMHUUYECKHE CBOWCTBA: PEAKIIUU MPUCOCAMHECHHS (TajJoreHUpOBaHUE,
TUAPUPOBAaHUE, THJPOraJIOTEHUPOBAHKE, THApaTalysi), TOPEHUs,, OKHCIEHUS U

HOHI/IMepI/I3aHI/II/I.HpOMBIH_UICHHBIC u J'Ia60paT0pHLIeCHOCO6BIHOJ'Iy‘leHI/I${aHKeHOB

3.7

AnkanueHbl. XUMHUYECKHE CBOMCTBA aJKAJAMEHOB: PEAKUHH MPUCOCTUHECHUS




(ruapupoBaHue, raJIoreHUPOBAHMUE), rOpeHus u MOJIUMEPU3ALIIH.

[TonyueHneankaaueHoB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: peaklMM NPUCOEIUHEHUs (rajJoreHUpOBaHUE,
TUPUPOBAaHUE, THUIpaTalys, THAPOTraJoreHHpOBaHKUE) KakK CIOCO0 MOTyueHUs
MOJIUMEPOB M IPYIUX IIOJIE3HBIX MPOAYKTOB. Peaknuu 3amemneHus. l'opeHue
aleTUICHa KaK UICTOYHUK BBICOKOTEMIIEPATYPHOIO INIAMEHHU Ui CBAPKU U PE3KHU

MCTAJJIOB. HpI/IMeHCHI/IeaL{eTI/IHCHa

3.9

Apenbl. XuUMHYECKHE CBOHCTBAa O€H307a: peakuuu IIEKTPOPUIHHOTO
3aMelleHusl, NpPUCOeAMHEHUs (THAPUpOBaHUE, TajoreHupoBaHue). Peakunus
roperusi. OcoOEHHOCTH XUMHUYECKHX CBOWCTB Toxyousa.llomydenune OeHzouna.
OcoOeHHOCTH  XUMHUYECKMX CBOMCTB crtupoiyia. [lommmepusanuscTupoa.

CrniocoOpInony4eHust 1 IPUMEHEHNEapOMaTHYECKUXYTIEBOI0POA0B

3.10

Crouptel. IlpeaenbHble  OJAHOATOMHBIE CHUPTHL. XHWMHYECKHE CBOMCTBA:
B3aUMOJICICTBHE C  HATpUeM KakK CIOCO0  YCTAHOBJICHUS  HaJUYHs
TUAPOKCOTPYMIBI, C  TallOTEHOBOJOPOJAaMU  Kak  CHOCOO — TMONydeHus
pacTBOPUTENICH, BHYTPU- U MEKMOJICKYJISIpHAs IeruapaTanus. Peakius ropeHus.
[lomyuenune oTaHONa: peakuus OpOXKEHUS TIIOKO3bI, THApATalUs STHIICHA.
OTHWICHTJIMKOJIb M TJIMIEPUH KaK MPEJICTABUTENN MPEIeIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

@®eHon. XuMHUUECKUe CBOMcTBa (eHosa (peakuuu ¢ HaTpHeM, THIPOKCUIOM

Hatpusi, Opomom). [Tonyuenunedenona

3.12

AJ’IBI[CI‘I/II[BI. XuMHYeCKHEe CBOMCTBA NpEACIIbHBIX aJIbACTUAOB: THAPHPOBAHUC,
KayeCTBEHHbIC pEaKUUM Ha KapOOHWJIbHYIO TIpymiy (peakuus «cepeOpsHoro
3epkana», B3aumojeiictaue ¢ runpoxkcunom meau (1I). Ilomyuenue npenenbHbIX
aNbJErUIOB: OKHCIEHUE CIHUPTOB, THIpaTalys aueTwieHa. AILIETOH Kak

MpEACTAaBUTECIIb KETOHOB. OCO66HHOCTI/IpeaKHI/II/IOKI/ICJ'IeHI/ISIaI_[eTOHa

3.13

KapOoHoBbIe KHCITOTBI. XHWMHUYECKHE CBOWCTBA TMPEICIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHYECKHUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tomyyenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHUE
AJIKaHOB, AJKEHOB, NEPBUYHBIX CIUPTOB, AJIBJAETMIOB. BpICcIIMenpeneapHble U

HerC,Z[CJ'II)HBIGKap6OHOBBICI(I/ICJ'IOTBI

3.14

Cnoxnble 3¢upbl U KUpbl. CnocoObl TOJXYYEHHS CIOXKHBIX A(PHPOB.
OOparumocTh peakuuu 3Tepudukanuu. IIpumeHeHue CiloXHbIX 3(QUPOB B
NUIIEBOM M MapprOMEpHON NPOMBIIUIEHHOCTU. JKHpBI KaK CIOXKHBIE 3(PUPbI
[JIMIEpUHA U BBICIIMX KapOOHOBBIX KHCIOT. XHMHYECKHE CBOMCTBAa IKHPOB:
THJIPUPOBAHUE, OKUCIEHUE. ['MApoiau3, Wi OMBUICHHE, XHPOB Kak CHoco0
NPOMBIIIJICHHOTO  TOJIyY€HHsl  COJIeH  BBICIIMX ~ KapOOHOBBIX  KHUCIOT.

MLIJ'IéKaKCOJ'II/IBBICH_II/IXKap6OHOBbIXKI/ICJ'IOT




3.15

XVMMHYECKHE CBOWCTBA TIUIIOKO3BL: pEaKUUU C Y4YaCTHEM CIUPTOBBIX U
QIBJICTUHON TPYNI M MOJOYHOKHCIIOe OpoxeHue. IIpumMeHeHue ToKo3bl, €€
3HAYCHHUE B JKU3HEIEATENBHOCTH OpraHusma. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBarome ¥ HEBOCCTAHABIMBAKOIIME aucaxapuabl. [waponus
nucaxapunoB. Ilomucaxapunapl: kpaxman, rIMKoreH. CTpoeHHE MaKpOMOJEKYJI
KpaxMaja, IJIHKOreHa M Ueiunono3bl. dusudueckue CBOMCTBA Kpaxmala U
LEJUIIOJIO3bl. XMMHYECKHE CBOWMCTBA Kpaxmayla: TUAPOJIU3, KadyeCTBEHHAs
peakuus ¢ MOAOM. XHMMHYECKUE CBOMCTBA LEJUIIOJIO3BL: THIPOJIM3, MOJyYEHUE
3pupoB nemmono3bl. IloHsTHE 00 MCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aleTaTHBIN MIETK)

3.16

AMuHBI. AMUHBI KaK OpPTaHUYECKHE OCHOBAHHS: PEAKIMH C BOJIOH, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIMH KaK MpPEJCTAaBUTENIb apOMaTUYECKUX aMHUHOB.
XWMHYECKHUE CBOWCTBA AHWIMHA: B3aMMOJCUCTBHE C KHCIOTaMH, OpPOMHOMN
BOJIOH, OKHCJICHHUE. [Tomy4yeHneaMuHOBAIKMIIMPOBAaHHEMAaMMHaKa u

BOCCTAHOBJICHUCMHUTPOIPOU3BOJHBIXYTJICBOLOPOJA0B

3.17

AMUHOKUCIOTEl W OenKku. AMHHOKHUCIOTHI Kak am@oTepHble OpraHUYecKue
coequHeHusi. OCHOBHbIE AaMHHOKHUCIOTHI, oOpasyome Oenku. XHUMHUYEeCKHe
CBOIicTBa OEJIKOB: TUAPOJM3, JIEHATYypalsi, KaueCTBEHHbIE (IIBETHBIEC) PEAKINU

Ha OenKu

3.18

CrpoeHne u CTpyKTypa MOJIMMEPOB. 3aBUCHUMOCTb CBOMCTB IOJIMMEPOB OT
cTpoeHus: MoyeKkysl. OCHOBHbIE CHOCOOBI TOJYYEHUS BBICOKOMOJEKYJISIPHBIX
COCIMHEHUI: peakiuyu NOoJIMMEepH3aluu H noidukoHaeHcauun. Knaccuduxanus

BOJIOKOH

3.19

#HH#HPar### nenTuukanus opraHMuecKX coeAMHeH. Pemenue

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paCliO3HABAHNEC OPTraHUYCCKUX BCIICCTB

3.20

I'enernueckas cBsI3b MCXKY KilaCCaMU OpPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHS U )KU3HD

4.1

Xumus B TOBceqHEBHOW >ku3HU. [IpaBmia Oe3omacHOW pabOTBI C €IKHMH,

TOPHOYMMU U TOKCUYHBIMH BCUICCTBAMU, CPCACTBAMU OBITOBOM XUMHU

4.2

XuMuS U 300pOoBbe. XUMUS B MEIULIUHE. XUMUS U CENBCKOE X03AUCTBO. XUMUS B
MPOMBIIIJIEHHOCTH. XHWMHsI U DHEPreTUKa: MPUPOAHBIA M TMOMYTHBIM He(TIHOM
ra3pl, HWX cocTaB U wucnonb3oBanue. CocraBHehTn U  eénepepaboTka

(MPUPOTHBIEUCTOYHUKHYTIIEBOJOPOIOB)

4.3

XUMHUA M DIKOJOTHS. XHMHUYECKOE 3arps3HEHUE OKPYKAOWIEH Cpenbl U €ro
nocneactBus. Oxpana rugpocdepsl, mouBbl, atMochepsl, (Gaopel U GayHbl OT
XUMHUYECKOro 3arps3HeHus. I[IpoGiemMaoTxonoB #  MOOOYHBIXIIPOTYKTOB.

AJIbTCpHaTI/IBHLICI/ICTO‘-IHI/IKI/IBHepI‘ N




O6I_HI/IG NpEaACTaBJICHUA O IMPOMBIINIJICHHBIX crocobax IMOJIYYCHHUA XUMHNYCCKUX

BEUIECTB (HAa IpUMEpe IMPOU3BOJICTBA aMMHaKa, CEpHOM KHCIOTHI). YEpHas u

4.4 nBetHas ~ MeTauryprus.  CTeKino WM CHIMKAaTHas  MPOMBIIUIEHHOCTb.
[IpombiieHHast OpraHuvecKkas XUMUSL.
ChIppEAns0opraHn4ecKOMIPOMBIIIIEHHOCTH

5 #iHtPar#H###Tunpl pacuéTHBIX3a1a4
#H##Par###PacuéTbl Macchl BelecTBa WM 00bEMa ra30B 10 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OIHOTO M3 YUACTBYIOIIUX B PEAKIIUU
BEILIECTB

52 #it#Par###PacuéTel TeruioBoro 3¢ GexTa peakiuun

53 HiHtPar#H##PacuéThl 00BEMHBIX OTHOLLIEHUH ra30B IPU XMMHUECKHUX PEAKIMIX

54 #H##Par###PacuéTel maccel (00bEMa, KOTMYECTBA BEIIECTBA) IPOTYKTOB PEAKIINH,

' €CJIM OJIHO U3 BEIIECTB JaHO B N30BITKE (MMEET MPUMECH )
55 Hi#HPar###PacuéTpl MaccoBOM MM 00BEMHOM 1O BBIXO/1A POIYKTa PEAKIIUN
' OT TEOPETUIECKHA BO3MOKHOTO
HiH#HPar###PacuéTel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIINH,

5.6 €CITIM OJTHO M3 BELIECTB JaHO B BUJIE PAaCTBOPA C ONPEAETIEHHON MacCOBOM JI0MeH
pacTBOPEHHOTO BELIECTBA

57 HHPar#H##PacuéThl ¢ MCIOIB30BAaHUEM MTOHATHI «MaccoBast 10JIs1», «MOJIIpHast

' KOHLICHTPALUS», «PACTBOPUMOCTE)
##HPar##HaxoxieHrne MOJEKyJJIIpHOHM (POpMyYITBI OPraHUYECKOTO BEIECTBA IO

5.8 €ro IUIOTHOCTH U MAaCCOBBIM JIOJISIM JIEMEHTOB, BXOJISIIUX B €0 COCTaB, HIIH 10

IIPOJyKTaM CrOpPaHUs




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Xumus; 10 knace. yrinyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueii Jlynuna B.B. O0uiecTBo ¢ orpaHM4eHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; AxuinonepHoe obiectBo «M3aaTenbeTBo
«IIpocBemienue»

» Xumus; 11 knacce. yrimy6nenHoe ooyuenue Epemun B.B., Kyzsmenko H.E.,
Hpo3noB A.A., u np.; nox penakiueit Jlynnaa B.B. Ob6mecTBo ¢ orpaHu4eHHON
O0TBETCTBEHHOCTHIO «[[PODAY; AkiinonepHoe o01iectBo «31aTenbcTBO

«IIpocseuienue»

METOAUYECKUE MATEPHUAJIBI IJISI YUUTEJIA
EI'D Xumus bonbmoit cipaounuk B,H./loponbkun,A.I'.bepexnas
M."Jlernon"2023

Xumus B udorpaduke O.B. JlanteBa,M. Dxcmo 2021
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