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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOR o0OpazoBarenbHON IPOrpaMMmbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peaqu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHHUMAaeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuszyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB INKOJbI, HEOOXOOUMYIO s
aJlanTaiyuy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamme mno XuWMHM Ha3Hau€HUE TIpeaMeTa «XHUMHUS» MOJydaeT
HOJPOOHYI0  MHTEPIpPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBHUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOIIME BBIMOJIHSAEMBbIE MPOrpaMMOM 10
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTaBICHUS O IIEeNIAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npenycMaTpuBaeT
ONpeNieJICHHE: NPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €TI0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeNbHbIX JTOCTHKEHUH OOydYarommxcs B
paMKax HWTOTOBOM arrectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJIEHHOTO N3YUEHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS HW3y4yeHUsT B paMKax OTHAEIbHBIX Mpoduieil, mnpeaycMaTpruBacT
pacnpesnesneHue W CTPYKTYpPHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e Ja€T IMpHUMEpPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4e€OHOTO
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yueHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIPOTrpaMMBbl CpeIHero o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNM  OOydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B IMPOrpaMMe IO XMMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHUs y4eOHOTO MpeaMeTa
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsAThCSl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYEHUU TPEIMETOB 0a30BOro M YMIIYOJIEHHOTO YpOBHEM B CUCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIYOJEHHOrO W3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIIUMM  3TalloM  MOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKU OOYYaIOIIMXCs, BHIOPABIIMX ONpPenenEéHHbIN nTpoduiib
oOy4eHMsI, B TOM YHKCJIE C EPCIEKTUBOM MOCIEAYIONIET0 MOJIYYSHUs] XMMHUYECKOTO
oOpa3oBaHUs B OpraHu3aIusax nmpodeccruoHanbHoro oopasoBanusi. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBbHON MPOTpaMMBI  CpPEAHEro 0O0Imero o0pa30BaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alUK y4eOHOro Tpyaa H
00OOIMIEHHBIX  CMOCOOOB  MEATETHLHOCTH, WMEIONINX  MEKIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnn noaxonoB K 0TOOpY M CTPYKTYPHOU
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MPOrpaMMe MO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTAaBJISET COBOKYINHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHMs MpeAMeTa. JTa cucTreMa
3HAHMM MO0Jy4aeT ONpEeAeiIEHHOE TEOPETHYECKOE OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHHs IpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKH. WM3ydenme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XUMHUYECKAsl CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (GOpMUpOBaHMEM  TpPEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX MPOLIECCaX U NEKTPOIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOT0 poduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOuel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIEC MpeaMeThl. Tak, Hanpumep,
B COJCpP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM Cllyyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro npoduiist OONbIINKA yACIbHBIA BeC OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh  JJisi  Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUNUAbL, OEIKW, YTIEBOAbl, HYKICHHOBBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUsI, TUIIEBAPEHUS.

B murane ¢dopmupoBaHHMs OCHOB HAyYHOTO MHUPOBO33PEHHS, OCBOCHHS
OOIIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIpEAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obnacteil «EcTrecTBeHHO-HAaydHbIE MOpeaMeThD», «MaTeMartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4yeil MepBOCTENIEHHON 3HAYUMOCTH SBJSIETCA (DOPMUPOBAHKE OCHOB
HAyKM XUMHUHU Kak O0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemienue
ATOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpeAMeTa Mperoiaraet
peaN3alMIo TAKKUX LIEJIEH, KaK:

e (opMupoBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €JIUHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUU MPUPO/IBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEHICHUH  MpobiieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTU, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNH HOBBIX MAaT€pHUaOB, HOBbIX ICTOYHUKOB YHEPTUH, B
o0ecreYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJNbTYphl YEJIOBEKA, a TaKKe JKOJIOTUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM cpeie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIMUX B OCHOBE XHMHUYECKOMN
COCTaBJISIOIICH €CTEeCTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 0OLINX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopMupoBanue y oOy4aromuxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN Uisi OOBSICHEHUS
KIIFOUEBBIX HJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO peIeHUs MpoOIieM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M MPOU3BOJACTBEHHON JNEATEILHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEILECTB;

yriayOleHne  TpeACTaBiICHHM O  HayyHbIX  METoJaxX  MO3HaHMS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
NPUPOAE, B MPAKTUYECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B nnane peamuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX W Pa3BUBAOIIMX
(GyHKUMHA LENOCTHOM CHCTEMBl CPEJHEro oOuero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyOJEHHOM ypoBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, KakK:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMPOLECCY TBOpPYECTBA B OOJACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHUTAHUI0O  HA  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUECKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO YCHENTHOM NMPo(heCCUOHAIBHON U OOIIECTBEHHOH JIEITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHpoBaHUEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHNUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN JeSITEILHOCTH.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BalleHTHbIE BO3MOKHOCTM aroMa yriepoja. XUMHUYECKas CBA3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). THUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOUTaNel, G- U T-CBS3H.
OpnunapHasi, 1BOMHas U TpouHast cBsi3b. CHocoObI pa3pbiBa CBSI3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM panukane, HykiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYeCKUX CcoeAMHEHUN. MOoJeKyasipHble U  CTPYKTypHBbIE  (OPMYIIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccUpUKALMK OpraHnyeckux BeniecTB. IlloHaTue o
dbynkuuonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaruyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U Kjiaccu(UKalMs OpraHudeckux peakuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHs] BEIIECTB M HUX MPEBPAICHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, OTBITHl MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpPU HarpeBaHUU
(taBneHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENICH MOJEKYJI
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHsl. DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTanel yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNEKTPOHHOE H  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKEHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEILEHUS B O-IOJOKECHHE
P JIBOWHOM CBSI3U, NOJMMEpU3alMu M okucieHud. [IpaBuino MapKOBHMKOBA.
KauecTBeHHbIE peakMy Ha BOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30MepUsl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, Sp-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPH3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMi Ha TPOHWHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30JIbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKkIHH NPUCOCAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpE aJIKUJIBHBIX PpPaJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamnus cruposna. CriocoObl MOTyYeHUS U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

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



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

['eHeTHyecKkas CBSI3b MEXKY Pa3IMYHBIMU KJIaCCaMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wEnoud. B3auMoaencTBUEe IUTraJIOTCHAIIKAHOB C MAarHU€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue QU3NIECKUX CBOMCTB YIIIEBOJOPOIIOB (PAaCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajids, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJAOpPOAA B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE OTUJIEHA W
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpa3llaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIMPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FAJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamnue opranndeckue coelMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonorumdeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u  kiaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJIEKYJIaMH CIHAPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOTy4YeHUs M TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJIIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUH 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKMMHU KHUCJIOTaMH, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue 0 MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opraHu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CITHPTOB.

®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THAPOKCOTPYHIBI H
O0eH3onpHOrO sypa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB H
KETOHOB.  XUMHUYECKHME  CBOICTBA  QJIbJETMAOB U  KETOHOB:  pPEAKLIUU
npucoeauHenns. OKHUCIIEHHUE albJAeTUI0B, KAYECTBEHHbIE PEAKIIMH HA aJIbJIECTUIBI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alibJIETH]I0OB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MpPEAEIIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX UM APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CrIocoObl OTyYEHUs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psina, oOwmwas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PHU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, pU3NYecKue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpI1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE IEHCTBHE.

OO6mas xapakTepuctrka yriaeBoaoB. Knaccudukaius yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckrue CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIMU C YHACTUEM CIUPTOBBIX U AJIbIACTUIHON
Ipynn, CIOUPTOBOE M MOJOYHOKUCTIOE OpoxeHue. [IpuMeHeHue TIoKOo3bl, €€
3HAYEHHE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaoIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. I 'uaponus
nucaxapusioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MUYECKMe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUe >PUpoB Leutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJIBAETH] HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonerncrBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxalye OpraHuyecKue coeJUHECHUs.

AMUHBI — OpraHUYecKue Mpou3BOJHbIe amMmmHuaka. Krnaccudukanus aMHHOB:
anudaTtuyeckue W apoMaTUYECKue; IEepPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb aMHHOB apomarudeckoro psga. CrtpoeHue
aHWIMHA. B3anMHoe BiusiHUE TpYI aTOMOB B MOJeKyJie aHwinHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anudarnueckux aMuHOB. llonydeHue aHuWIMHA U3
HUTPOOEH301a.

AmuHOKHCIIOTEL.. HOMeHKaTypa u nzoMepusi. OTaeapHbIe IPEACTABUTENN O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @DU3N4YecKue CBOMCTBA  AMUHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHMCJIOT Kak aM(OTEpHBIX OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTH/IOB.

benkn kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE O€NKOB B BOJE, JeHaTypalus OelKOB NpU HArpeBaHHUM, I[BETHHIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3zoTcomepkalpe ~ OpraHhyeckue — coeaumHeHus» U «Pacmo3naBanume
OpPTraHUYECKUX COCTUHEHUI».

BricokoMoJIeKy/JIAPHBIE COeIMHEHHS .

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, TOJMUCTUPOJI, MOJUMETHIMETaKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

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

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

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

DOKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M HX MPEBPALICHUNA:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHWE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOIIOJCHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHUCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHomorus: mNUIIEBBIE TPOIYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmementsi). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM  OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX  OJJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuMHUeCKasi CBsI3b. BHUIBI XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAaf,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BonoponHas CBs3b.
MexMoneKyIsIpHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTaHIbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. Victunubie pactBopsl. Ipeacrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHUS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIuM MPU XUMHUYECKHX peakiusix. TeraoBeie 23 HEKThl XUMUYECKUX PEaKI[Uii.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

OO6paTuMble 1 HeoOpaTUMBIE peaKIMi. XUMHUEeCKoe paBHOBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTophl, BIMSIONIME HAa IOJOKEHHUE XHUMHUYECKOIO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHble U claOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEWTpaibHAasd,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST U BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTENU. MeTon »3JeKTpoHHOro OaliaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEHHE TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOMIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C TMOMOIIBI) WHIWKATOPOB, M3YYEHUE BIMSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusl.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWMCTBA. ['mapuubl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoje, CIOCOOBI MOJMydeHUs, (U3UYECKHUE U
XAMUYECKUE CBOMCTBA. | ajmoreHoBoAopobl. BaxHeuie KucIopoacoiepxaiiue
COCIMHEHHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajoreHoB. [ [puMeHeHne rajJoreHoB U X COEIUHEHHM.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MONMy4deHUs, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kuciaora u e€ conu. [lpumenenue ¢ocpopa u ero coeauneHuil. docopHbie
ya00peHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHME CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimota u e
COJM. AKTHBUPOBAaHHBIA yroiib, aacopOuusa. DymiepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIVIEPOAOM, U €ro
COCIVHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (pU3MUECKHE U
xummudeckue cBorctBa. Oxcupn kpemuusaA(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHne kpeMHus U ero coeAnHeHuil. CTEKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamoB B [leproanveckoil CUCTEME XMMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cpoiicTBa MeTawioB. IlpuMeHeHune MeramioB B ObITY M TEXHUKE.
CruiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  crocoObl
MOJTy4eHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Ob6mast xapakrepuctuka MmeTamioB [A-rpynmner [lepuonnueckoit cuCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuii: mnomydeHue, ¢QuU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE POCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kanpluil: MoiydyeHue, (usnueckue Hu
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB W HX COEIUHEHUU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro CcoenuHeHuil. AMQOTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To00ouHbIX noarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHE CBOMICTBA JKe€Je3a U ero coelnuHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xee3a
Y €r0 CIUIaBOB.

Du3nYECKne U XMMUYECKHE CBOMCTBA MeIIU U €€ coenuHeHuil. [lomydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMM «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
HIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJVIOB C BOJOH (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCIHCTBUE IIMHKA M KEJe€3a C PacTBOPAMH KHCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeguHeHUs», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYIID.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonsTue
O HAy4yHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAyYHOTO HCCIEIOBAHUS.
HayuHble puHLIKINBI OpraHU3alui XUMHUYECKOTO POU3BOACTBA. [IpoMbllIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMbIliieHHbIE CITOCOOBI MOJIYyYEHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOWIEH Cpelbl U €ro MOCIEACTBUS.
Posb xumuu B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MMacHOCTH.

XuMusi ® 340pOoBbe uesnoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



X¥UMUS UM OCHOBHBIC KOMIIOHEHTBI, IUIIEBbIC J00aBKU. Ponbk Xumum B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIC YI00pPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl aJ1s 21eKTpOoHUKH. HaHOTeXHOIOT M.

Pacuérnrbie 3ana4n.

Pacuéter: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHMUYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIU OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PACTBOpPA C OMNPEACIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPAacTBOpPE, MOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yYeHHM oOOlmed u
HEOpraHndecko XuMuu B 11 Kiacce oCyIleCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeMeTax €CTeCTBEHHO-HAYYHOTO IMKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJUu3, CUHTE3, KJacCUu(uKaIus, MepUOJUIHOCTb, HAOIIO/ICHHE,
HM3MEpEHHE, SKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIEeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onochepa, MeTaboInU3M, MaKpO-
1 MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOIbI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B DIKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIUBRO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOIACTBO, MUIIEBAsI MPOMBIIIJIEHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUSA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTH OIbITA MO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHLHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITa [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOy4Jaronmxcs B MPOLIecCce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEM,
YBXKEHUS K 3aKOHY W IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEHICHWHU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YY€OHOMN AESITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJlbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHHU M MOCIEIYIOIIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMHUYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IIEHHOCTEH 3/I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJItoicHUsT TpaBWJI 0e30MmacHOr0 OOpallleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBLHOCTH;

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

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUs
AJIKOT'0JIsI, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIhCKON
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3aj]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

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

YBaXEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYaJbHOW TPACKTOPUHU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TPUPOJIEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJEeM, BIUSHHUS
HPKOHOMUYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAIMOHAIBHOTO NPUPOOTOJIb30BAHHUS;

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

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOT0 MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUpE Kak O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOM poJd B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, B PEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIANIUX B HEM U3MEHEHUH, YMEHUS JieJaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

HWHTEpeca K TO3HAHUIO, UCCIIEI0OBATEIIbCKOM AEATEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasiu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKaroLIUe
IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOJI0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIe0BaHNE, HAOTIOACHHIE, U3MEPEHHE, SKCTIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecCIreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEpCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOruvyecKmne JaeicTBUSI:

CaMOCTOSITENIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIHBHOCTH C MOCTABJICHHBIMU 1LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU I KJIacCHU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHM;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIeHHS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS] B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUYECKOU



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOI'O TO3HAHUS BELIECTB M XUMHUYECKUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M IPOBEACHHS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000IIEHHS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEA0BaHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOUCKY METOJIOB pEUICHUS NPAKTUYECKUX 33Jay, NPUMEHEHUIO pa3JInYHBIX
METO/IOB ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOIYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcol MHTepHeTa), aHanu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUIOB U (opM
IIPEICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpManuel: MpUMEHATh MeXIpeAMeTHble ((usnueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkAaeMOM TEMBI B XOJ€ TUAJIOTa U/ WU
JUCKYCCHH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3EHTAlUel pe3yJbTaTOB IMO3HABATEIBbHON JESTEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPHU BBINOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allui y4eOHOro MPOeKTa, U (POPMYIHPOBATH BHIBOIbBI
10 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIbHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, Ompeneisas €€ Leaud M 3aJa4d, KOHTPOJIHMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejiaraeéMblii aJIrOpUTM JAEUCTBUH IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3(p(EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JCATEIBHOCTH HAa OCHOBE CaMOaHAIW3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha YIiyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKJIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
[0 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUIBI ACSITEIbHOCTU
[0 TOJY4YEHHIO HOBOTO 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHbIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C XUMUEH. B
POTpaMME II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEACTABICHBI MO TOJAaM
W3YUYCHHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMSI Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTreTUIECKON 1



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHAIBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
4eJloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alvsg AaTOMHBIX OpOuTaneil, HWOH, MoJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIM U Me30MepHBIN 3dekTsr, opueHTanTsl 1 u Il pona);
(aKTOJOTMYECKHE CBEJCHMSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIHIECTB B OBITY M MPaKTHYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA, TePePabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
yCTaHABJIMBAaTh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCINHEHMIA;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

MCIIOJIb30BaTh XMMHYECKYIO CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISAITh YPaBHEHHS] XUMUYECKUX PEAKIHM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO Oajlanca JTUX pEeaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTAaHABIMBATH MPUHAIC)KHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoaUTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIECTB (ITUJIEH, alleTUJIEH, TOJIYOJ, TIUILEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENCTATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. bytiiepoBa 1y 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaJIMECHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, QJIbJCTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCIJIOT, O€NKOB, yrieBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYID  CBSI3b  MEXKAY  HUMH  ypPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C HCHOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBS3U (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepadboTKH U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB NIEPEePadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUN, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

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



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpPMUPOBAHHOCTh YMEHMM: TMPOBOJUTH Pacu€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMysIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepaboTKOU
BEILIECTB, UCMOJb30BATh MOJYYECHHBIC 3HAHUS JISl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJy4eHUE U HU3YYEHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
Oe3omacHoro oOpalieHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBaHUEM,
dbopmMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIATh B pazIudyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHUYECKH I1e7IeCO00pa3HOT0 MOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroueh
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TToka3zaress [1JIK;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO WH(pOpMaIuio, nepepadbarbiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OOmIass m HeopraHumdeckas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU MPOOJEM HKOJOTHMUYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JJaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
bopMHpOBaHUHM MHUPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO W TMPHUPOIHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

M30TOIIbI, 3JIEKTPOHHAsI 000JI0YKA aToMa, S-, p-, d-aTOMHbIE OpOUTaIN, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JIUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIUTHUECKOW IHUCCOIUAIMU, MEPUOIUYECKUN
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, J€KalMe€é B OCHOBE IOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IPEACTABICHUS] O CTPOECHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKMX M  KHHETUUYECKHUX  3aKOHOMEPHOCTAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE€30MacHOM
WCIIOJIb30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOM
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPaIlECHUIH;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M U THUMA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUH 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTropa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU JJIs1 KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPHOIMYECKOro 3akoHa [l.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenaeneeBa,  UCHOJNB3Ys  TOHSATHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH) OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLIUA MOCPEIACTBOM COCTABJIEHUS JEKTPOHHOro OajlaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3A;  PEaKUUu
KOMITJIEKCOOOpa3oBaHus (Ha MPUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCThL YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakIuh B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAaK)KE XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS 1101 BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpuniui Jle [llarensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOIMe HayyHble TMPUHIMIBI XHMHYECKHUX IIPOM3BOJICTB; 11€7€C000pa3HOCTh
MIPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pE€HUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJIeIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax,
YMEHHUS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUM, HMMEIOIMMX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0CO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHUECHTPALUS»;
Macchl BelIECTBa WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s dexra
pEaKUHU; 3HAYEHUs BOJOPOIHOIO IOKAa3aTess PacCTBOPOB KHUCIOT M LIEJIOYEHN C
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00bEMa, KOJHWYECTBAa BEIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BHUJIE PacTBOpa C
onpeIeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JaHO B M30BITKE
(uMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOI'O COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEIACICHUE
Cpeapl pacTBOPOB BELIECTB C IOMOIIBIO HWHAMKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3MMYHbIX  (PAKTOPOB HA  CKOPOCTh XHUMHUUYECKOM  peakIuu, pEIICHHE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertauey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueMm, (HOpMyIupOBaTh I€ldb HMCCJIENOBAaHUS, TMPEJACTABISATH B
pasnu4HON (opMe pe3ybTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIHMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA KUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JUTepaTypa, CpelcTBa MaccoBoi uHbopMaluu, UHTEepHET U Apyrue), KpUTHIECKH
aHAM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadbaTriBaTh €€ W UCIOIh30BaATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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a¢upsl. XKupsr
bu6mmoreka [JOK
33 YracRoE! ? https://m.eds00.ru/d69df650
Uroro no pazgeny 41
Pa3nen 4. A3oTconeprkaiue opranuyeckue coeJMHeHus1
bubmuoreka [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazgeny 12
Paszgea S. BoicokoMoJieKky/IsIpHbIe COeIMHEHUS
5.1 BricokomonekysipHble COeTMHEHUS 6 bubmmotera [TOK
' P A https://m.edso00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumMenoBanue pa3aejioB H TeM nudpoBLIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9 1 0
https://m.edsoo.ru/2dd5724
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 11 | 0 bubmmoreka [JOK
’ BEILIECTB https://m.edsoo.ru/2dd5724
bubnunoreka LIOK
1. X 1 1
3 HMHTCCKHE peatit ? 3 https://m.edsoo.ru/2dd57124
Hroro no pazgeny 39
Paznes 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 31 1 3
eMETAIRT https://m.edsoo.ru/2dd57124
2.2 Mertanibl 23 1 2 bubnuorexa [IOK
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pazngen 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 0 0 but6mmorekxa [IOK
’ JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

KoauuecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[TpenMeT 1 3HaUEHUE OPTAHUYECKOM
1 XUMUH, [IPEICTABIIEHUE O MHOI00Opas3nu 1 0 0 Eubmorexa IOK
- 1P N p https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COCAMHEHUN
DJEeKTPOHHOE CTPOEHUE aToMa yriepoja
) (ocHOBHOE U BO30YKAEHHOE COCTOSIHUSA). | 0 0 bubnuorexa [JOK
BanenTHble BO3MOXKHOCTH aToMa https://m.edsoo.ru/Oce6fd4c
yriaepojaa
XuMHYeckas CBSI3b B OpraHU4eCKHX
COeMHEHUsIX. MexaHu3Mbl 00pa3oBaHUs bubnnorexa [JOK
3 . 1 0 0
KOBQJICHTHOH CBSI3H, CLIOCOOBI pa3phiBa https://m.edsoo.ru/8d39f5c8
CBsA3EH
4 Teopus cTpoeHUsT OpraHUYECKUX | 0 0 bubnnorexa [JOK
coenuaeHuit A. M. byrnepoa https://m.edsoo.ru/9e595cb8
Bunel nsomepun: cTpykTypHas,
5 MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE 1 0 0 bubmuorexa [IOK
3¢ (exTs B MOJIEKYJIaX OPraHuYeCKUX https://m.edsoo0.ru/b0e61661
COeTUHEHUN
[IpencraBnenue o kinaccuPpUKauu U
6 CI/f)CTeMaTquCKaﬁ HOMeHIS;aT a 1 0 0 Bubmmorexa LIOK
P https://m.edsoo.ru/c212dd21
(IUPAC) oprannyeckux BEIIECTB
7 Knaccudukanus peakuuii B | 0 0 bubnuoreka [IOK

OPraHUYeCKOW XUMHUHU

https://m.edsoo.ru/ba5706aa




CucreMmarusanys 1 0000IeHNE 3HAHUN

bu6mmoreka [JOK

ankeHoB. [IpaBriio MapkoBHHKOBA

8 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Ias
9 dbopMyIa, HOMEHKIIATypa 1 U30MepHs, bubnmoreka [JOK
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHHE MOJIEKYII
10 duznyeckne 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
AJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenne ajikaHoB B Ipupoie.
11 CriocoObI mosryueHust 1 an;MpeHeHHe Bubmmorexa LIOK
https://m.edsoo.ru/259b0aSb
AJIKaHOB
[Muknoankansl: o6mmas Gopmyna,
HOMEHKJIaTypa U U30MEepHUs
12 OCO6CHHOC"1}“’I/II) CTpoeHmpn X,I/IMI/I‘-ICCKI/IX Bubmmorexa LIOK
. https://m.edsoo.ru/156730d2
CBOICTB, CITOCOOBI OJyUEHUS U
MIPUMEHEHUE
Pemienne pacu€THbIX 3a/1a4 HA
oTpeieTICHUE MOJICKYISIPHOI (hOPMYITBI
13 OpPTraHUYECKOTO BEIIECTBA 10 MACCOBBIM bubnmnoreka [JOK
JOJIIM aTOMOB DJIECMEHTOB, BXOJAIINX B https://m.edsoo.ru/bf84d8eb
ero cocrtas. CucremMarus3anus 1
0000111eHIE 3HAHUI 110 TeMe
AJIKEHBI: TOMOJIOTHUECKHH psiJi, 001Ias
OpMyJia, HOMEHKJIATypa, dJIEKTPOHHOE
14 S HI;OZTpaHCTBeHHoe proeHHe ’ Bubmmorexa LIOK
https://m.edsoo.ru/273b0ale
MouiekyJsl. CTpYKTypHasi ¥ IIUC-TPaHC-
M30MEpHs aJIKEHOB
15 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK

https://m.edso00.ru/21069ccd




CniocoOblI MoTy4eHus U IpUMEHEHUe

bu6mmoreka [JOK

16
AJIKEHOB https://m.eds00.ru/665dc058
[TpakTrueckas padora Ne 1 mo Teme
17 "[lonyyeHue sTUIEHA U U3yYEHUE €TI0 Bubmmorexa LIOK
. yi " yi https://m.edsoo.ru/0941eed8
CBONCTB
Pemenne pacy€THbIX 3a1a4 HA
18 ompeieTICHUEe MOJIEKYISIPHOM (OPMYITBI bubmmorexa [IOK
peA Y pMYy https://m.edsoo.ru/e9ea9921
OpPraHWYECKOI0 BellleCTBa
AJKaueHbl: CONPsHKEHHBIE,
19 M30JIUPOBAHHBIC, KyMYJIHPOBAHHbBIC bubmmorexa [IOK
P > KYMYIHp ' https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIEKTPOHHOT'O CTPOCHUS
20 XUMHYECKUE CBOMCTBA COMPSIKEHHBIX bubnunoreka [JOK
JUECHOB https://m.edsoo.ru/e561253d
71 CniocoOsbI MoTy4eHus U IpUMeHEHUe bubnuoteka [JOK
AJIKagUuEHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHU psJl, oO1as
2 dbopMyia, HOMEHKJIATypa, 3JEKTPOHHOE bubnnorexa [JOK
U IIPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/68bbcc4c
MOJIEKYI, (PU3MUecKre CBONCTBA
23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmorexa HOK
https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peakIIMM HA TPOUHYIO bubmuorexa [JOK
CBA3b https://m.edsoo.ru/7blc48da
)5 CriocoObI MoTy4eHus U IpUMEHEHUE bubnmoreka [JOK
AIIKUHOB https://m.edsoo.ru/a6f9alea
26 Pewenue 3ana4: pac4€Tsl 110 YPaBHEHUIO bubnnoreka [JOK
XAMHYECKON peaKkuu https://m.edsoo.ru/5db8e526
27 Cucremarusanus 1 0000IeHNE 3HAHUT




I10 TEMEC

ApEHBI: TOMOJIOTUYECKUH psif, 00mIast
dbopMmyina, HOMEHKIIATypa. DIEKTPOHHOE

28 Y IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII bubmmorexa [IOK
POCTP P Y https://m.edsoo.ru/a92a7094
OceH301a U TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa
79 XUMHYECKUE CBOMCTBA aPEHOB: PEAKIIUU bubmmoreka [JOK
3aMeIIeCHUS https://m.edsoo.ru/a44alae4
XHUMHYECKUE CBOMCTBA aPEHOB: PEAKLIUU
30 IPUCOEANHEHNS, OKUCIIEHUE TOMOJIOTOB bubmmorexa [TOK
P ’ https://m.edsoo.ru/a44alaed
OeHsona
31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB bubnunoreka [JOK
cTUpoIa https://m.edsoo.ru/d5018a54
Pemenne pacuéTHbIX 3a1a4 Ha
32 on eI[eJ'IeII-:I/Ie MOJIEKYJISIPHOM hopMyIIbI bubmmorexa [TOK
P YIp pMy https://m.edsoo.ru/53461a2c
OpPraHUYECKOT0 BEIIECTBA
13 CrocoObI MoTy4YeHus U TPUMEHEHNE bubnuoteka [JOK
apeHOB https://m.edsoo.ru/6f717d09
34 ['eHeTnyeckas CBSI3b MEXKIY
Pa3TUYHBIMH KJIaCCaMH yTJIEBOJIO0POIOB
Pacuétpl o ypaBHEHUSM XUMHUYECKUX
35 peakuuii. CuctemaTuzanus u
00o0011eHNe 3HAHUH 110 TeMe
36 [Tpuponnsriii ra3. [lonmytHble HEPTSIHBIE
ra3bl
37 KameHHbIi yroias U TPOyKTHI €T0 bubnmnoreka [JOK
nepepadoTKu https://m.eds00.ru/69b3398b
38 Hed b 1 ciocobb! €€ mepepaboTKH. bubnmoreka [JOK




[IpumeneHne MpoyKTOB epepaboTKu
HePTH

I'eneTnueckas cBI3b MEXKOY

https://m.edsoo0.ru/21f9de78

39
pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
lamoreHonpoON3BOAHBIE YTIIEBOAOPOIOB:
40 AIIEKT OHH(I:e CT oeHMe'yreaKunn ’ bubmorexa LIOK
P POCHHE: P hitps://m.eds00.ru/82b4d759
3aMeIeHUs TajloreHa
JleWicTBue 1Ienoue Ha
41 rajJoreHIpous3BoAHble. Bzaumoneicreue
JUTAJIOTEHAIKAHOB ¢ MAarHUEM U ITUHKOM
4 CucremaTu3anus U 0000IIeHHEe 3HAHUN bubnnoreka [JOK
1o paszaeiny "YrieBonopoas!" https://m.edsoo.ru/20e89122
43 KonTtponpsHast pabora o Teme bubmmorexa [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH s, oOmas popmyiia,
44 CTPOEHUE MOJIEK JII) U30Me I/Iﬂ(i) i bubmmorexa [TOK
p Y pY, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccuduxams,
dbuznueckue cBocTBa
45 XUMHUYECKUE CBOMCTBA MPEACIBHBIX bubnmoreka [JOK
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI MoTy4eHus U IpUMEHEHUE bubnmnoreka [JOK
OTHOATOMHBIX CIIUPTOB https://m.edsoo0.ru/484100000000000
[TpocTeie 3¢upHI: HOMEHKIIATypa U
47 I/ISlz)Me us i)ccl>)6eHHOCTI/I @HSIZEGCKI/IX u bubmmoreka LIOK
pH, . https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
43 MHOroaTomMHsbl€ CIIUPTHI: bubnmoreka [JOK

OTUJICHITIMKOJIb U TTIMLHEPHUH, UX

https://m.edsoo.ru/ee4d84aa




(1)I/I3I/I‘I€CKI/IC 1 XMMHYECKHE CBOMCTBA

CriocoObI nostyueHus 1 IPUMEHEHNE

bubmuoreka [JOK

49
MHOI'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
DeHOoII: CTPOCHUE MOJIEKYJIBI,
50 ¢usnueckue cBoicTBa. TOKCUYHOCTD bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
denona
bubmuoreka [JOK
51 XUMHYECKUE CBOMCTBA (peHOoIa
¢ https://m.edsoo.ru/037ca5f9
50 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnunoreka [JOK
denomna https://m.edsoo.ru/c77ddf4c
[TpakTuueckast paborta Ne 2. Pemenue
bubmuoreka [JOK
53 SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
" " https://m.edsoo.ru/fdOced09
CrnupTsl U (HeHOIBI
54 CucreMmarusanus 1 0000IeHNe 3HAHUT bu6mmoreka [IOK
10 TeEME https://m.edsoo.ru/1810cb9b
AJbIeruipl ¥ KETOHBI: SJIEKTPOHHOE
55 CTpOeHHE KapOOHUIILHOM TPYIIIHI; bubnmnoreka [JOK
TOMOJIOTUYECKHE PAJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmyra, U30MeEpHsl 1 HOMEHKJIATypa
56 Anbaeruipl ¥ KeTOHBI: (U3HYECKUE bubmuoreka [JOK
CBOICTBA; pEaKIUU MPUCOCTUHEHUS https://m.edsoo.ru/c887425¢
57 Peakiiuu oKHUCIICHUS U KaUeCTBEHHBIC bu6mmorexa [IOK
pE€aKyy alIbAETUI0B U KETOHOB https://m.edsoo.ru/a393baa9
53 CniocoOsI TOTyYeHUsT aTbACTHIOB U bubmuorexa [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE IIPE/IETbHBIE
p bubmuoreka [JOK
59 KapOOHOBBIE KUCIIOThI, 0COOEHHOCTH

CTPOEHHS UX MOJIEKYII

https://m.edsoo.ru/fecOb113




60 N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX bubnnoreka [JOK
KHCJIOT, UX (PU3NYECKHE CBOWCTBA https://m.edsoo.ru/700cc87b
61 XHUMHYECKUE CBOMCTBA MTPEACIIbHBIX bubnmoreka [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOICTB MypaBbHUHOM
bubmuoreka [JOK
62 KUCIOTHI. MHOT000Opa3ue KapOOHOBBIX
https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOICTB: HEMIPEAEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
bubmuoreka [JOK
63 JTMKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
https://m.edsoo.ru/83a08773
kucinort. [IpencraBurenu BbICIINX
KapOOHOBBIX KUCIIOT
64 [TonaTne o MpOU3BOJHBIX KAPOOHOBBIX bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/0d162d9d
65 CniocoOsbI MoTy4eHus U IpUMeHEHUe bubnuoteka [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7¢065¢9d
CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PsIII,
bu6mmoreka [IOK
66 obmas popmyina, usomepus u
https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 ®dusndecKkue 1 XUMHIECKHE CBOMCTBA bubnmoreka [JOK
3¢upos https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
68 YPaBHEHUIO XUMHUUYECKOU peaKklnu, Ha
orpezesieHue MOJIEKYIIpHOU HopMyIIbI
OpPraHMYECKOro BEllecTBa
[IpakTuueckas padora Ne 3. Pemenue
bu6mmoreka [IOK
69 HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME

"KapOoHoBbIe KUCIOTHI. CIIOKHBIE

https://m.edsoo.ru/486671fb




70

a¢uper"
XKupsr: crpoenue, pu3nUEcKue u
XUMUYECKHE CBOWCTBA (THUAPOIIU3)

bubmuoreka [JOK
https://m.edsoo.ru/al19¢5b98

71

72

73

74

Oco0eHHOCTH CBOICTB KHUPOB,
COACPpKAIMNX OCTATKH HCTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOE

Mp11a KaK CoJU BBICIIMX Kap6OHOBBIX

KHCJIOT, UX Moro1ee aeiicrsue. Ilonsarne

O CHHTCTHYCCKHUX MOROIINX CpeI[CTBaX
(CMC)

['eneTnueckas CBI3b YTJII€BOAOPOAOB U
KHUCJIOpOACOACPKAINX OPTraHUYCCKHUX
BCIIICCTB

Pacué€tel mo ypaBHEHUSAM XUMHUYECKUX
peakuun

bu6mmoreka [JOK
https://m.edsoo.ru/b0331922

bubmuoreka [JOK
https://m.edso00.ru/3¢c566565

bubmuoreka [JOK
https://m.eds00.ru/56790c96

75

76

77

CucreMmarusanus 1 0000IeHNEe 3HAHUT
10 TEME

OO0mmas xapakTepucTHKa YTIeBOJI0B U
KIaccu(uKaus yrieBoaoB (MOHO-, IH-
U TIOJICaxapy/ibl)

MoHocaxapuabl: GU3NUECKUe CBOMCTBA
U HaXxO0XJIEHUE B IPUPOJIC

bu6nmoreka [JOK
https://m.edsoo.ru/f8eaf2eb

bu6mmoreka [JOK
https://m.edsoo.ru/7a9693al

bu6mmorekxa [IOK
https://m.edsoo.ru/b4bdda2d

78

[TprMeHeHue TI0KO03bl, €€ 3HaUeHuE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

bu6mmorekxa [IOK
https://m.edsoo.ru/5e¢61122d

79

Jucaxapunpl: caxaposa, MaJIbT03a U
nakro3a. Haxoxenue B npupoje u
IPUMEHEHHE AUCaXapUJIOB

bubmuoreka [JOK
https://m.edsoo.ru/eb0384e7

80

[Tonucaxapuasl: ctpoeHue

bubmuoreka [JOK




MaKpOMOJIEKYJ, pU3NYECKUe U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

https://m.edsoo.ru/72a04508

bu6mmoreka [JOK

81 IToHsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX
Y https://m.edsoo.ru/6216e766
Pemienue pacyeTHbIX 3a7a4 Ha
82 onpezieICHUE NOJIU BBIX0a IPOAYKTA Enbmorexa OK
p POAYEK https://m.edsoo.ru/7fde47ef
pPEeaKIu OT TEOPETUYECKH BO3ZMOKHOTO
23 Cucremaru3zaiys U 0000IIeHHE 3HAHUN bubmmoreka [JOK
10 paszeny https://m.edsoo.ru/08d4364c
KonTtponpHast pabora o Teme
84 "Kucnopojcoaepsxamiyue opraHmdecKue bubmorexa [JOK
p " P p https://m.edsoo.ru/42c6678e
COEIUHEHUS
AMWHBIL: KTacCH(pUKALKS, CTPOCHUE
85 MOJIEKYJI, oOmiast hopmyiia, u30Mepust bubmmorexa [TOK
M pMyJa, P ’ https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (PU3NYECKHE CBOMCTBA
26 XuMHUECKUe CBOMCTBA anudaTuiecKux bubnnorexa [JOK
aMHHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOECHNE aHUIINHA,
87 OCOOCHHOCTH XMMUYECKHUX CBOMCTB bubmmorera [TOK
https://m.edsoo.ru/39cd21f1
aHWJIMHA
28 CrocoOsI TOTy4YeHus U IPUMEHEHNE bubnmnoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIOTBI: HOMEHKJIAaTypa 1
29 uzomepus, (pu3nuecKue CBOMCTBA. bubnmoreka [JOK
OTtnenbHbIC IPEICTABUTENH O https://m.edsoo.ru/d1773e80
AMHUHOKHUCIIOT
90 XuUMHUYECKHE CBOMCTBA aMUHOKUCIIOT, UX bubmuorexka [JOK

OMOJIOTHYECKOE 3HAUEHUE aMUHOKHUCIIOT.

https://m.edsoo.ru/77df705a




Cunre3 n TUAPOJIN3 MIEIITUA0B

benku kak npupoAHBIE TOIMMEPHIL;

bubmuoreka [JOK

o1 CTPYKTYpHI O€JIKOB https://m.eds00.ru/429¢9899
. bubnmoreka [JOK
92 XUMHYECKUE CBOMCTBA OEITKOB hitps://m.edsoo.r/6237306d
A3oTcozeprKalie reTeporuKInIecKue
93 COGI{I/IHGHEI?I. HYKJIGI/IH(I))BI)IC KHUCJIOTEL: buGnnorexa LIOK
https://m.edsoo.ru/521d1431
COCTaB, CTPOEHUE U OMOJIOTUYECKAs POJIb
[IpakTuueckast padora Ne 4. Pemenue
04 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [JOK
"A30TcoeprKale OpraHuyecKue https://m.edsoo.ru/8e3c02d1
coeuHeHUs"
[TpakTuueckast paborta Ne 5. Pemenue
95 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnmnoreka [JOK
"Pacnio3HaBaHuE OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHuin"
KonTponbhas pabota mo Teme
96 "A30TcoaepKale OpraHnyecKue bubmmorexa [TOK
" https://m.edsoo.ru/ce561bc7
COCTMHEHUS
OCHOBHBIE TOHATHS XUMHUH
97 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U bubnnoreka [JOK
METOJIBI X CHHTE3a —IIOJIMMEpU3alusa U https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHC AU
IIimactmaccel. YTuianzanusa u bu6mmorekxa [IOK
%8 nepepaboTka MiIacTuka https://m.edsoo.ru/82242e0f
99 DacToMephl: HaTypaJbHBIN bubnmoreka [JOK
CHHTETHYECKHE Kayuyku. Pe3nna https://m.edsoo.ru/246103ec
100 Bouiokna: HarypanbHbIe, bubnmoreka [JOK




HNCKYCCTBCHHBIC, CUHTCTHYCCKHC.
HOJII/IMepBI CIICHHUAJIbHOI'O Ha3HAYCHUA

[TpakTuueckas padora Ne 6. Pemenne

https://m.edsoo.ru/5963a601

bubmuoreka [JOK

101 1
3KcnepHMeHTaHBHHX 3a/1at Mo Teme " https://m.edsoo.ru/3aebd77a
Pacno3HaBanue miacTMacc 1 BOJIOKOH
O00011IeHNE U CUCTEMATHU3ALUS
102 M3yYCHHOTO MaTepuasia 1mo TeMe 1 bubmoreia HOK
" yi p " https://m.edsoo.ru/6a22ble8
BricOKOMONIEKYISApHBIE COEAUHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnubsie IIpakruuyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcbl
| Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUN | 0 0 bubnuorexa [HOK
31eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
) CtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB, 1 0 0 bubnmnoreka HOK
KBAHTOBBIE YHUCIIa https://m.edsoo.ru/b4d9ffta
3 Kiaccudukanmss XuMHUeCKUX 3JIEMEHTOB (-, 1 0 0 bu6mmoteka [IOK
p-, d-, f-3eMeHThI) https://m.edso0o.ru/61294af9
4 Pacnipenenenue 37€KTpOHOB 110 ATOMHBIM | 0 0 bubnmnorexka HOK
opOuTatsimM https://m.edsoo.ru/f5t750fe
DNEeKTPOHHBIE KOH(PUTYpallui aTOMOB
5 3neMeII{)TOB B OCHOIZII){OAZI?/I BO30YXIEHHOM 1 0 0 bubmmorexa [JOK
YA https://m.edsoo.ru/8149e846
COCTOSIHHH
6 DJeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 0 0 bubnmnorexka HOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
7 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU ] 0 0 bubnuotexa [JOK
IPOCTBIX U CIOKHBIX BELIECTB 110 IPYIIIIAM U https://m.edsoo.ru/f8468927
nepuoiam
g CucreMmaruzanys 1 0000IIeHe 3HAHNU 110 1 0 0 but6mmoreka [IOK
TEME https://m.edsoo.ru/8fad2942
[Tepuonnueckuii 3akoH u [leprnonnueckas
Bbubnuoreka LIOK
9 cUcTeMa XMMUYeCKux annemMeHToB [I. H. 1 1 0

MenpeneeBa, CBSI3b C COBPEMEHHOM TeOpUEH

https://m.edsoo.ru/16957c01




CTPOCHUA aTOMOB

Bunnl xummudeckou cBsi3u. MexaHUu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

bu6nuoreka [IOK

10
Bonopoanas cBsizb. MexMoIeKysspHbIe https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBU
BaneHTHOCTP U BaJIECHTHBIE BO3MOKHOCTH
11 aToMOB. CBSI3b JIEKTPOHHOM C TYpBI bubmorexa [TOK
' P TPYKIYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnunoreka [JOK
COEIMHEHNAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOro 1
13 HEMOJIEKYJISIPHOTO CTpOEeHUs. THIIbI bubnnoreka HOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
14 IToHsATHE O NIUCIIEPCHBIX CUCTEMAX. bubnmnorexka [HOK
IIpencrasneHune 0 KOJUIOUIHBIX pacTBOpax https://m.edsoo.ru/da2¢70e4
HctuHHBIE pacTBOPHI: HACKIIIIEHHBIE U
15 HEHaCBILIEHHbIE, PACTBOPUMOCTD brbmmorexa [TOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObI BEIpaKEHHS KOHIIEHTPAITIH bubnmoreka [JOK
pactBopoB https://m.edsoo.ru/328e653a
Pemrenue 3aiau ¢ uCnosib30BaHUEM MOHSATUI
17 "MaccoBas J0Jd PacTBOPEHHOIO BemecTsa" buGnnorexa LHOK
. P p . ’ https://m.edsoo.ru/785e0ab4
MOJIIpHasi KOHIIEHTpAIHs
13 Knaccu¢ukanus 1 HOMEHKIaTypa bu6mmoreka [JOK
HEOPraHNYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus 1 0000IICHUE 3HAHUM 110 bubmuorexa [{OK

TEMEC

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




Kontposbnas padora mo temam "CtpoeHue
aroma. [leproauueckuii 3aKOH U

bu6nmoreka [IOK
20 [lepuoanueckas cucTeMa XMMHUYECKUX
. https://m.edsoo.ru/70a60aa4
anemenToB /. 1. Menneneesa", "Crpoenune
BerecTBa. MHOrooOpasue BemecTs"
Krnaccudukanus XuMHUUECKUX peakluil B
HEOPraHWYECKON U OPraHUYE€CKON XUMHUH.
21 3aKOH COXPaHEHUs MAacChl BEIIECTB; 3aKOH bubmorexa LIOK
P ’ https://m.eds00.ru/6335cdd2
COXpaHEHUs U MPEBPAICHHS YHEPTUU TIPU
XUMHUYECKUX PEaKIIUSIX
2 Tennobie 3 HEKTh XUMUUECKUX PEAKIIHA. bubnmnoreka [HOK
TepMoXuMHUUYECKHE YpaBHEHUS https://m.edsoo.ru/d1db86da
3 Brrunciienus 1o ypaBHeHUSAM XUMUYECKUX bubnuorexa [HOK
peaKunii U TEPMOXUMHUYECKUM YPABHEHUSIM https://m.edsoo.ru/87b13954
CKOpOCTh XMMHYECKOU peaKilnu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB.
Karanu3 u karanu3atopsl
25 ['oMoreHHbIe ¥ reTepOreHHbIE peakuu
ITpakTruyeckas padora Ne 1 mo teme "Bnusnue
26 a3JMYHBIX ()aKTOPOB HA CKOPOCTH bubmorexa HOK
p . p " P https://m.edsoo.ru/1facaldl
XUMHUYECKON peaKuu
7 O6partumbie 1 HEOOpATUMBIE PEAKITUH. bubnuotexa [JOK
XHWMHYECKOE PAaBHOBECHE https://m.edso00.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme "Bnusinue
28 a3JMYHBIX (DAaKTOPOB Ha MOJIOKEHUE bubmmorexa LOK
P poB Ha T https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO PAaBHOBECHUS
79 Dnektponutrueckas auccounanusi. CuiabHbIe bubnmoreka [JOK

U cradble AMeKTpodauThl. CTeneHb

https://m.edsoo.ru/5f766bdf




Jucconnanmumn

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

bu6nuoreka [IOK

30 acTBOpoB. Bonopoansiit nokaszarens (pH
P P HOPOA (pH) https://m.edsoo0.ru/3966ca89
pacTtBopa
31 I'mpponus coseid. Peaknuu, nporekaroniye B bubnmoreka [JOK
pacTBopax dJIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuueckas padbora Ne 3 o Teme
32 "XUMHUUYECKHE PEAKIINHU B PACTBOPAX bubnnorexa LHOK
F p p https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
13 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. bubnuotexa [HOK
Baxneriie OKUCIUTENN U BOCCTAHOBUTEIU https://m.eds00.ru/56226060
34 MeTo/ 371IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnmnorexka HOK
OanaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIIECTB buomorexa [TOK
POJIHS pactBopos 1 p B https://m.edsoo.ru/93fb97d2
36 Pemrenue 3amay pa3iInyHbBIX THUIIOB bubmotexa HOK
P https://m.edsoo.ru/5a859d16
37 Pemrenue 3aiau pa3nuyHbIX TUIIOB brbmmorexa [TOK
A& https://m.edsoo.ru/Safa265d
18 Cucremaru3zanus u 0000IIeHIE 3HAHUM 110 bubnuotexa [JOK
TeMe " XUMHUUYECKUE pEeaKIK" https://m.edsoo.ru/c161eb85
39 KonTponbhas pabora no Teme "Xumuueckue bubmuoreka [JOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenue Hemeramios B [lepuoanueckoit
40 CUCTEME XUMHUYECKUX 31eMeHToB 1. 1. bubmmoreka [JOK
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. Pu3nyecKkre CBONCTBA HEMETAJIOB
41 AnnoTpomnus HeMeTaJuIoB (Ha mpumepe bubmuoteka [JOK




KHCJIOpoJia, cepbl, hocdopa u yriepoia)

Bonopona: nonydyenue, pusndeckue u

https://m.edsoo.ru/ef92c¢91c
bu6nuoreka [IOK

42 .
XUMHYECKUE CBOMCTBA. [ 'uipuibl https://m.edsoo.ru/0aa8f613
l"anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
43 NoJy4eHus1, GU3NIECKUE U XUMHUYECKHUE bubamorexa LHOK
Yq ’ https://m.edsoo.ru/4e223795
CBOIMCTBa
l"anorenoBonopoabl. Baxkneiume
44 KHACJIOPOACOIEPKAIIME COEANHEHUS bubmmorexa LOK
PoACOAIEpHalll A https://m.edso00.ru/6b3255e6
rajJJoreHoB
JlaGopaTopHble U TPOMBIIIUICHHBIC CITOCOOBI
bubnnoreka IIOK
45 noyy4yeHus rajoreHos. [Ipumenenue
. https://m.edsoo.ru/6971aca4
raJIor€HOB U UX COECIUHEHUN
[IpaxTuueckas padora Ne 4. Pemenue
46 SKCIEpUMEHTAILHBIX 3a7a4 110 TEME bubmmorexa HOK
" P " https://m.edsoo.ru/8b26fecd
TI"anorens!
Kucnopon: nabopaTopHble ¥ MPOMBIIIITIEHHBIE
47 CIoCcOOBI MOTyYeHus, Pu3nyeckue u bubmuoteka [JOK
xumuueckue cBoiictBa. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa U 030HA
but6mmoreka [IOK
48 OKCHIBI U TIEPOKCUIBI
a p a https://m.edsoo.ru/5¢8816a0
49 Pemenue 3amay pa3InyHBIX THIIOB bubmmorexa TIOK
A&TP https://m.eds0o.ru/2b6d8bdb
Cepa: HaXx0XKIECHUE B IPUPOJIE, CITOCOOBI
50 HOJI': eHUs (I)I/I3I/I‘ICCKI/I:G E XUMHUYECKHE bubnrotexa LOK
Yq ’ https://m.edsoo.ru/46afae16
CBOICTBa
bubanoreka LJOK
51 CepoBoaopon, cyabduabt 1

https://m.edsoo.ru/7¢875999




Kucnoponcoaepkainiue COeTMHEHHSI CEPHI.

bu6nmoreka [IOK

52
OcoOeHHOCTH CBOMCTB CEPHOM KHCIOTHI https://m.edsoo.ru/8cfa2548
[IpakTrueckas padota Ne 5. Permenue
" bubmuorexa [JOK
53 AKCIEPUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
. " https://m.edsoo.ru/0afb05e4
€€ COeIMHEHUS
A30T: HaX0X/I€HHUE B IPUPOJIE, CIIOCOOBI
bu6nuoreka [IOK
54 MONTy4YeHUs, PU3NIECKUE U XUMHUIECKHUE
2 https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHUAK, HUTPU]IbI
55 Kucnoponconepskanue coeinHeHNs a3oTa. bubnunoreka [JOK
OcoOEHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [Ipumenenue a3oTa U €ro COCIMHEHUM. bubnnoreka HOK
A30THBIE yI0OpEHUS https://m.edsoo.ru/129f5059
docdop: HaAXOKAECHUE B IPUPOJIE, CIOCOOBI
bop PP bu6mmoreka [IOK
57 MoJTydeHus1, GU3NYECKUE U XUMUIECKHE
z https://m.edsoo.ru/9a6b43ec
coiicTBa. Pochuas! u hochun
53 Oxkcunbl hocdopa, pochopconepxarme bubnmnoreka [JOK
kucioThl. Conu hochopHOI KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero CoeTMHEHUN. bubnmnoreka [JOK
docdopHble yroOopeHHs https://m.edsoo.ru/a218070a
ITpakTuyeckas padora Ne 6. Pemenue
" but6mmoreka [IOK
60 AKCIEPUMEHTANIbHBIX 3a/a4 Mo TeMe "A30T U
" https://m.edsoo.ru/8175ac3f
dbocdop u Ux coeqMHEHUS
VYraepod: HaX0XKIIeHHe B IPHUPOJIE,
61 annof OIHBIE Moan)MKauﬁn'p(bquecxne " brbmorexa [OK
P ’ ’ https://m.edsoo.ru/1eb19f9e
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
& Oxcun yraepona(Il), oxkcun yrinepona(IV), bubmmoreka [JOK
YrOJbHAS KUCIIOTA U €€ CONHU https://m.edsoo.ru/dbaS8adf
63 Pemenue 3agau pa3nuyHbIX TUIIOB bubnmnoreka [JOK




https://m.edsoo.ru/6029b609

Kpemuuii: HaxoxxJ1eHuE B IPUPOJE, CIIOCOOBI

64 MoJy4eHus1, GU3NIECKUE U XUMHUYECKHUE bubmmorexa [TOK
z https://m.edsoo.ru/143558ab
CBOICTBa
65 Oxcun kpemuusi(IV), kpeMHueBast Kuciora, bubnmoreka [JOK
CHJIMKAThI https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €T0 COeIMHEHUH. bubmmorera OK
66 S —. https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenne 3ama4 pasnu4HbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bu6mmoreka [IOK
teme "Hemeramibr" https://m.edsoo.ru/6e864db5
" " bubnmnoreka [JOK
69 Kontponbnas padota mo Teme "HemeTamib https://m.cdsoo.r/d0484¢76
70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI, bubmuoreka [JOK
KOppEeKIHsI OIINO0K https://m.edsoo.ru/2b7e¢9510
[Tonoxenue meraiuios B Ilepuoanyeckoit
71 CHUCTEME XMMUYECKUX DJIIEMEHTOB. bubmmorexa [JOK
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX https://m.edsoo.1ru/9839c16¢
000JI104€K aTOMOB METAJLJIOB
7 O6mue ¢puznyecKkue CBOMCTBa METAIIIOB. bubnuotexa [JOK
[IpumMeHeHne MEeTaIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
but6mmoreka [IOK
73 Crnnasel MetaiioB. Koppo3ust meranios hitps://m.cdsoo.ru/42b872¢3
74 Pemrenue 3aiay pa3nuyHbIX TUIIOB brbmorexa [OK
https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUHN Psi/i HAPSKEHUM bubnmoreka [JOK




MeTautoB. OO0IIMe CoCOOBI MOTyYeHUS
METAJII0B

OO6mras xapakTeprucTuka MeTaJioB IA-rpymmsl
[lepuonnueckoil cUCTEMBI XUMUYECKUX
ajeMeHTOB. HaTpuii u kanuii: nmonyyenue,

https://m.edsoo.ru/94eb377a

bu6nmoreka [IOK

76 .
(bU3MYEeCKre U XMMUYECKHUE CBONCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHUE MPOCTHIX BEIIECTB U MX
COCIMHEHU I
O6mas xapakrepuctuka metamion IIA-
rpynisl [lepuoauyeckoit cuctemsl
77 XUMHUYECKUX AJIEMEHTOB. MarHui u KajabLUn: bubnmnoreka [HOK
MoJTydeHue, PU3NICCKUE U XUMUICCKIEC https://m.edsoo.ru/7c¢3e49c0
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN
78 JKECTKOCTh BOABI U CLIOCOOEBI €€ YCTPaHEHHUS bubnnorexa LIOK
yerp https://m.edsoo.ru/c74bfae9
79 AnroMuHuil: nony4yenue, GusndeckKue u bubnmnoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA
80 AIFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS brbmmorexa [TOK
’ P ’ https://m.edsoo.ru/5d12d318
UX IPUMEHEHUE
81 Pemrenne 3ama4 pa3nuyHbIX TUIIOB
ITpakTuyeckas padora Ne 7. Pemenue
82 SKCHEPHUMEHTAIbLHBIX 3a/Ja4 110 TEME bubmorexa LOK
" p " https://m.edsoo.ru/27a4af43
MeTtasipl TJIaBHBIX TTOATPYTIIT
OO01mas xapakTepucTUKa METAIOB TOOOYHBIX
. bubmmorexa [JOK
83 nonrpynn (b-rpynmn) Ilepuoaunueckoit

CHUCTEMBI XUMHNYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/610d7431




dusndyeckre ¥ XMMHUUECKHE CBOMCTBA XpoMa u

bu6nmoreka [IOK

84
€ro COeIMHEHUH, UX IPUMEHEHUE https://m.edsoo.ru/9911bef3
Baxwuerive coeMHEeHUs Maprasiia.
85 IlepmaHranaT Kajus, ero OKUCIUTEIIHLHBIC bubmorexa LOK
P! : https://m.eds00.ru/039d69c8
CBOICTBa
duznyeckre 1 XUMHUUECKHE CBOMCTBA JKele3a
86 U ero coenudenuii. [lomydenne u npuMeHeHne buGnnorexa LHOK
Loy P https://m.cdsoo.ru/1b78741
CILIABOB JKeje3a
g7 du3nYecKre 1 XMMAYECKHEe CBOMCTBA MEIH U bubmuorexa [JOK
€€ COCIMHEHN, UX IPUMEHEHUE https://m.edsoo.ru/2bc0f954
dusnueckne U XUMHUYECKHE CBOMCTBA IIUHKA U
. bubmuorexa [JOK
88 €ro COCIMHEHUM, UX TPUMEHECHHUE.
https://m.edsoo.ru/blf2beal
M'iapoKCOKOMITIEKCHI IIMHKA
ITpakTruyeckas pabora Ne 8. Pemenue
bubmmoreka [IOK
89 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTainbl TOOOYHBIX MOATPYIII
90 Pemenue 3amay pa3sInuHBIX THIIOB bubmorexa LHOK
P https://m.edso0o.ru/ag8b83d83
91 O06001eHre U cucTEMaTU3AIS U3YICHHOTO bubmuoteka [JOK
MaTepuaia 1o reme "Merauibr" https://m.edsoo.ru/e91{e975
but6mmoreka [IOK
92 KonTtponsHas pabora no teme "Meraminr”
p p https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN paboThI, bu6muoreka [JOK
KOPPEKIIHSI OITHOO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHuN YCTOWIHBOTO
94 a3BUTHS UeJIoBeuecTBa. [IoHsITHE 0 HAYYHEIX buGnnorexa LIOK
P ' i https://m.edsoo.ru/080fe 10
METOIaX UCCIEIOBAHUS BEIIECTB
95 HayuHble mpuHLIMIIBI OpraHu3anuu bubnmoreka [JOK




XHMMHYECKOTO MPOU3BOJICTBA.
[TpoMbIneHHbIe CTIOCOOBI TOTYYCHHS
Ba)KHEUIIINX BEIIECTB

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

96 XHUMHUYECKOE 3arpsi3HEHUE OKPYKarolen 1 bubnmoreka [JOK
Cpelbl U €ro MOCIEICTBUSL https://m.edsoo.ru/9f11bf51
97 Xumus u 310pOBbe uenoBeka. JIekapcTBEHHbIE | bubnmoreka [JOK
cpencTBa https://m.edsoo.ru/a6552721
08 Xumus nuiim. Poas Xumun B o0ecrieyeHun 1 bubnuorexa [JOK
MUIIEBONA O€30IaCHOCTH https://m.edsoo.ru/1{7b5bd2
99 KocMmeTrnueckue u napdroMepHbie CpeAcTBa. 1 bubnuotexa [HOK
briToBas xumus https://m.edsoo.ru/da42d5a9
X¥MHS B CTPOUTENLCTBE. BaskHenmume
100 CTPOUTEIbHBIE U KOHCTPYKITMOHHBIC 1 bubmorexa HOK
P Pyieh https://m.edsoo.ru/61¢69003
MaTepuabl
101 XUMHS B CEJIbCKOM X03siiicTBe. OpraHnnyeckue | bubnmnoreka [JOK
1 MUHEpaJbHbIE yIOOpEHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3anus 1 0000IICHUE 3HAHUM 10 1 bubmmorexa [JOK
TEME https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

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

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralolue MOHATUS (XUMHYECKHHM AJIEMEHT, aTOM, H30TOIIbI,
3JEKTpOHHAas 000JI0UKa aToMa, §-, p-, d-2JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKass CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3U), THOpUIAM3AIMS
aTOMHBIX oOpOuTasnell, KpUCTaJUIMuecKas peumeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIH 00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIIEPCHBIE CHUCTEMBI), KPUCTAIIOTUAPATHI, YIIIEPOIHBIN
ckesner, (yHKIMOHAJbHAsl TPYIMIa, paguKal, HU30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpYKTypHas,  TeoMmeTpuueckas  (uuc-,
TPAaHCU30MEPHSI), TOMOJOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- M a30TCOJEpIKAIIUE COCTUHEHHS, OMOJIOTHYEeCKH aKTHUBHBIE
BellecTBa (yriaeBoIbl, KUPBI, OETKKU), MOHOMED, TOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SHIOTEPMHUECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTEepPOreHHBIE,
o0OpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peaxiuu,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS OpPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IUCCOLMALUU,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAAMOJICKYJIAPHOM YPOBHAX

NpEACTaBJICHUA ) MCXaHUu3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMYECKUE CBEIEHHUA O CBOMCTBaX, COCTaBe, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM  BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M MPAKTHYECKOW JESTEIHHOCTH

YCJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XUMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
IPOM3BOACTBA CEPHOW KHCIOTH, aMMMakKa, METaHOoJa, IepepaboTKu
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aHMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHUSIMH H npeaACTaBJICHUAMU
APpyrux mnpeamMeToB IAJist 0osiee OCO3HAHHOIO MOHHMMAHHSA M OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCITIOJIB30BATh!:

HAaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAINUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHAYECKYI0 CHMBOJIHMKY JUISI COCTAaBICHHS (OPMYII HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y49aCTuro KaTaJm3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIN, SDHEPTETUYECKUE YPOBHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUi MOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHUS peakuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBUSA, IPU KOTOPBIX
3TH PeaKUry UIAYT JO KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH MW THUIIA
KOBaJICHTHOH CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a@ TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBECTCTBYIOUIMMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUI

CdopmMupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
IpymnmamM COeIUHEHUH (IIPOCThIe BEIIECTBA, OKCUBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE IUPHI, CIUPTHL, (HEHOIIBI, AJIbJETHIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE A(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO0 XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BETUYNH:

Macchl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJIHBIX BEIIECTB JaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOU
J0JIel pacTBOPEHHOTO BEILIECTBA WM AAHO B U30BITKE (MMEET IPUMECH )

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

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucteMoil 3HaHHMM O METOJAX HAYYHOTO MO3HAHHS SIBICHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTATIBLHOM MCCIIEAOBAaHUM BELIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE YMEHHUSI NPUMEHATh (MCIOIb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BEIIECTB Ul AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U INPOrHO3HMPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MPUPOLY; MAJs IPHUHATUSA

I'paMOTHBIX peH_IeHI/Iﬁ HpO6J’I€M B CUTYyallusX, CBA3AHHBIX C XUMHEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUIAHUPOBATH U MPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyUCHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKHX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJIICBOIAOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢  BellecTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMyIUPOBATH IEJIM HCCIIEIOBAaHUS; TPEACTABIATH B
pasnu4HON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLCHUBATDL UX NOCTOBCPHOCTD

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4dHas JIUTepaTypa, CpeAcTBa MaccoBOi MH(OpMaIH, ceTh IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaThb B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHUBaTh HH(MOPMAIMIO C TO3UIMKA DKOJOTHUECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YEJIOBEKa,
CBSI3aHHOW C TepepabOTKOM BELIECTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAas CMBICI TIOKa3aTels IpeAeIbHOU
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHHS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHass MOjeNib CTpoeHHsi aToMa. Pacnpenenenue
ANEKTPOHOB IO JHEPreTHYecKuM ypoBHsAM. Kiaccudukanusa XUMHUECKHX
ameMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEH aTOMOB (s-, p-, d-
aseMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dnaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[I/IHGHI/Iﬁ, BBICHIUX OKCUIA0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUTMYECKAsl, BOJIOPOIHAS)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoeKysipHbIe B3auMoeiicTBus. BemecTsa
MOJIEKYJIIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. THIBl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelETKI

XumMuueckas peaKnusi. KHaCCI/IQ)I/IKaHI/IH XUMHNYCCKHUX pCaKHI/Iﬁ B

HEOPraHMYECKON ¥ OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MACcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (eKTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

OnexTponutnueckas auccoruanus. CuiibHble U cinalble anekTponutbl. Cpena
BOJHBIX PACTBOPOB BEIECTB: KHCIasi, HEWUTpaibHas, IienouyHas. CTeneHb
aucconuanuy. Peakiimym HOHHOro oOMeHa

I'unponus coneiti. Monnoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEeHHs KOHIIEHTPALUU PACTBOPOB: MAacCOBasi JA0JIsS paCTBOPEHHOTO
BELIECTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachIILEHHbIE

pacTBOPBI, pacCTBOPUMOCTh. Kpucrammoruaparst

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEIMIECTB B cpenax C

pa3HbIM 3HaueHHeM pH. MeToapl 2eKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 PaCTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUMl, Kanuil, KaJabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

###Par#H#H# nenTudukanms HeopraHmyecknx coeanHeHmnii. KauectBeHHbie

PCaKky Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPHUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriuepoaHblii CKeJIeT OPraHu4YeCKOW MOJIEKYJIBI.
KpatHocTh XuMHMUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AINU
opOuTaneii aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XHMHUYECKOTO

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

3.2

[lonsatne o  ¢yHkumoHampHOW  rpynme.  OpueHTannoHHbIE — 3(PQEKTHI

3aMECTUTEIEN

33

34

3.5

[IpencraBnenne o knaccuuKauu OpraHuyeckux BemecTB. HomeHkmnatypa
OpraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCHICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIA MEXaHHU3MbI pCaKkIuu. Ilonstue o

HykJieopuie u snexrpoduie. [Ipasuio MapkoBHukoBa. [IpaBuso 3aiinieBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJIKAHOB: rajJOT€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Chenuduka CBOWCTB IUKIOAJIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MMPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUS

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOSAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe ¥ Ta0OpPAaTOPHBIE CIIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCakiuu MNpPHUCOCIUHCHUA

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




AJIKaAUCHOB

3.8

3.9

3.10

3.11

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMU MPUCOSANHEHUsS (TajJoreHupOBaHUE,
THAPUPOBAHUE, TUIpATAIUs, TUIPOTAIOTEHUPOBAHUE) KaK CIIOCO0 TONy4YeHUS
MIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH ISl CBAPKH U PE3KU

MCETaJIJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMHMYECKHUX CBOMCTB crupona. [lomumepusauust cTupona.

Crioco05b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATUUYCCKUX YTJIIEBOJOPOAOB

Crouptel. IlpenenbHble  OJHOATOMHBIE CHUPTHL. XHMMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME €  HaTpUeM KaK CIOCO0  YCTaHOBJICHHSI — HAJIMYUS
THJIPOKCOTPYIIIBI, €  TaJOreHOBOJOPOJAMH  KaK  CIIOCOO0  TMOJy4eHUs
pacTBOpUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAS AeTuapaTaius. Peakius ropenus.
[Tonydyenue »sTaHoNa: peakuuss OpPOKEHHS TIIOKO3bl, TUApATAIUS STHIICHA.
OTWICHIJIMKOJIb W TJULEPUH KaK MPEICTaBUTEIN MPEAeIbHBIX MHOTOATOMHBIX

CIIUPTOB

@®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu € HaTpueM, T'HIAPOKCHIIOM

Hatpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

Anpaerunpl. XUMHUYECKHUE CBOMCTBA MPEACIBbHBIX albJCTHIOB: THAPUPOBAHMUE;
KAueCTBEHHBIC PEAKIIMM HAa KapOOHWIBHYIO TpYINIy (peakius «cepeOpsHOTo
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (II). IlomyueHue mpenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHMPTOB, THUJpaTalus aneTuieHa. AILIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoct pC€aKkun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. Bpicliue mpeneibHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CHnocoObl MOMYyYEHHS CIOXKHBIX A(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHne CIoOXHBIX 3(PUPOB B
MUIIEBOW M TNapQroMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIIOKHbIE 3(UpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBaHUE, OKHUCIIEHUE. [MIponu3, WM OMBUIEHHE, >KUPOB Kak CIOCO0
MIPOMBIIIJIEHHOTO TOJTY4YE€HUs COJEeM BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIM BBICHIHNX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BL: pEAaKIMM C YYaCTUEM CIUPTOBBIX U




3.16

3.17

aJIBJICTUAHOM TPYHII M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaomye M HEBOCCTaHABIMBAIOIIKME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W ILe/UIrono3bl. (PU3MYecKue CBOWMCTBA Kpaxmanaa u
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIHMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢upoB nemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMATHUYECKHX aMHUHOB.
XUMHUYECKUE CBOWCTBA AHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OpOMHOMN
BOJOM, okwucieHue. I[lonyyeHue aMUMHOB aJKWJIMPOBAaHUEM aMMHUaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpalUs, KaYeCTBEHHbIC (LIBETHBIC) PEaKIIUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOTYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMepU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

##Par#H# nenTudukanns opraHMuecKux coeJuHeHn. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKNX BCIICCTB

3.20

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

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMH, CPECACTBAMU OBITOBOI XUMHUH

4.2
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4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M JHEpPreTUuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
VCTOYHUKH YTIIEBOIOPO/IOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOUYBbI, arMocdepsl, HIopsl U GayHBl OT
XUMHUYECKOTro 3arpsisHeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHECPTUU

O6IJ_II/IC MNPpEACTABJICHUA O MPOMBIINIICHHBIX criocobax MOJIYYCHHUA XHUMUYCCKHX




5.1

BelecTB (Ha TpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBerHas  metayuryprusi.  CTEKJI0 WM CWIMKaTHas  IPOMBIIUICHHOCTb.
[IpombiiienHass ~ opranumyeckas  xumusa.  CeIpp€  WjId  OpPraHUYECKOU

MIPOMBIIIIICHHOCTH
HH#Par##H# Tunbl pacy€THBIX 3a/1a4

###Par###PacuéTbl Macchl BelIeCTBa WM 00bEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE I 00BbEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKLIUU

BCIICCTB

5.2

###Par##H#Pacuérel TeruioBoro s pexra peakuu

5.3

###Par##HPacuéTbl 00bEMHBIX OTHOIIECHUH Ia30B MPU XUMUYECKUX PEAKIIHIX

54

###Par##PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) IPOIYKTOB

pC€aKluu, €CJIM OAHO U3 BCHICCTB JaHO B H30BITKE (I/IMCCT HpI/IMeCI/I)

5.5

###Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JT0JIM BHIX0/1a IPOAYKTA PEAKIIUU

OT TCOPCTUYCCKHU BO3MOKHOI'O

5.6

5.7

5.8

###Par##PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOAYKTA PEAKIUH,
€CJIM OJJTHO U3 BELIECTB JaHO B BUJE pacTBOpA C ONPEAEIEHHON MaCCOBOM JoJen
PacTBOPEHHOTO BEILIECTBA

###Par###Pacy€Thl C UCIIOIB30BaHUEM MOHATUN «MACCOBas JOJIs», «MOJISIpHAs
KOHUEHTPALH», «PACTBOPUMOCTbY

###Par#H#HaxoxaeHne MoIeKyasipHOr (hOpMYIIbI OPraHUYECKOTO BEIECTBA 10
€ro INIOTHOCTH U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HJIH 10

MIPOYKTaM CTOPaHHUS




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

B.B. Epemun, H.E. Ky3pmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. JIlynun Xumus 10 knacc
yrayoseHHbIH ypoBeHb. Mocksa [IpocBemenue 2024
C.A.Ily3akos, B.A. ITonkos, 1.B. bapsimesa CoopHuk 3a1a4 u ynpakaenuit. 10-11 xmaccsl,
yriyosieHHbIH ypoBeHb. MockBa [Ipocsemenue 2025

O.C.I'abpuensn, I'.I". JIpicoBa Xumust 11 yrnyOnennsiii ypoBens Mocksa Hpoda 2017
0O.C.I'abpuensn, B.b. BomoBuk Obmias xumust 3aaa4du u ynpaxkaenus [locodne s ygamuxes 11

KJlacca ¢ yriry0JaeHHbIM u3ydenuem xuMuu Mocksa [Ipocsenienune 2006

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

H.E. Ky3smenko, B.B. Epemun, B.A. ITonkoB Hauana xumun.Mocksa JlabopaTopus 3HaHUiA
2017

O.C. I'abpuensua HacronpHas kaura yantens xumun 11 xmace poda Mocksa 2003

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

DJeKTpOHHBINA 00pa3oBaTeNbHbIl pecype «5 cnam EI'D. Cpennee obiee odpazoBanue. Y4eOHbIN MOTYJIb
0 PELICHUIO TPYAHBIX 3alaHui 10 yueOHOMY npeamMeTy «Xumus». 10-11 xknaccer.» AO u3garenscTBo
«IIpocsemeHuey.

DNeKTpOHHBIA 00pa3oBaTeNbHEIN pecype «/lomamaue 3amanus». CpenHee ooiiee 0Opa3oBaHUe.
Xumusiy, 10-11 xkmace, AO m3gatensctBo «lIpocserieHue.

Tpenaxep «O6mako 3Hanwmiy. Xumus. 10 kiace, OO0 «DuzukoH J1ad»

Tpenaxep «Ob6nako 3HaHm». Xumus. 11 kimacc, OO0 «Duzukon J1ad»
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