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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUW Ha YPOBHE CpeaHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IpOrpamMMBI CpeIHEero o011ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelbHBIE MPOrPaMMBbl, 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 YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuszyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATENBHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, & TAKKE IS
IpOAODKEHHs OOyuYeHHUsT B OpraHu3alusx Mpo(eccHOHAIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOJpOOHYI0  MHTEpPIPETAalMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOuIeil crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIMXCsl CPeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MNPHUHLMIIOB CTPYKTYPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHMUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOHM arrectanu B (GoOpMe E€IUHOTO TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma a1t yriyOJI€HHOTO U3YUSHUST XUMUH:



e YCTAaHAaBIMBAaET WMHBAPHAHTHOE MPEAMETHOE COJIep)KaHue, 00s3aTeNbHOEe
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYEHHSI OTAENbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
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
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOTrpaMMBbl CpEeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
coJlep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJICHHOW MPOrpaMMoOll MO  XUMHUHU
00sA3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBUM ¢ KoHOenryaiabHbIMH mnosioxkeHusmu PI'OC COO o
HAa3HAUYECHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHupoBaHHOTO OOyUYEHHs] Ha ypOBHE CpEIHEro o0IIero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YINIYOJEHHOrO U3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalnoM  MOJYYEHHUS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toli CBs3M wM3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIUIyOJieHHe TEOpeTHYeCKOl u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YKCJIE C EPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHu3aIusax nmpodeccuonanbHoro oopasoBanusi. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanpHOll 00pa30BaTEIBFHOM MPOTPaMMBI CpPeAHEro oO0Iero oOpa30BaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHMI pallMOHATU3alMU y4eOHOro TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOn€HHbIe Kypchl — «Opranudeckas xumus» u  «OOmas wu
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpPKaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBY copaepxxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. DTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJEHHOM YpOBHE H3y4eHMs MpeaMera olecreuyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUMPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOEHUM BEIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUsSI PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuKku. WM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWUYECKHUX IPEJCTABICHUAX O CTPOEHUU aToMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (QOPMUpPOBAHMEM  MPEACTaBICHUN 00
IIEKTPOXUMHUYECKHX IPOLECCaxX U IEKTPOJIU3E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIii.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB ONpPEAeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIE MpeAMEThI. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbInoe
3HaueHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB M TEOPHUIl B XMMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXPaHEHUS



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

B TO Xe BpemMs B coAepKaHWHM TMpEaAMeTa ISl KIAacCOB XUMHUKO-
Ouonornyeckoro npoduiist OONbIINUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3alve  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpPUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JHUIUJABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipy 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TIPOIecCOB (POTOCUHTE3A, IBIXaHMS, TUIIIEBAPCHUS.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUM HM3y4eHHE NpeaMera «XHUMHUsH Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpEeAMETaMH, BXOISIIMMH B COCTaB
npeaMeTHbiX obnactell «EcTecTBeHHO-HAaydHbIE MOpeaMeThD», «Maremartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)Xe, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBISETCA (DOPMUPOBAHKHE OCHOB
HAyKM XUMHUHU Kak O0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIPHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYphl. Pemenune
TOM 3a7aud Ha YIUIYOJIEHHOM YpOBHE U3YYEHHS IMIpeaMeTa Mpeanosaraet
pean3alMIo TAKKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUM MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  pEHICHUH  MpoOJemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUH HOBBIX MAaT€pHUaOB, HOBbIX UICTOYHUKOB YHEPTUH, B
o0ecTieYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIeH KyIbTYphl YEIOBEKA, a TaKKe IKOJIOTHUYCCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U IPUPOTHOM Cpeie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMMX B OCHOBE XHMHUYECKON
COCTaBJISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUMN O
CTPOEHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIMIIAX XUMUYIECKOTO ITPON3BOJICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKoM
BEIIICCTB;

yrIyOJIeHHe  TPEJICTaBICHWM O  HAyYHbIX  METOJAaX  IIO3HAHMS,
HEOOXOJIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM JISATEITBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BHBAIOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBI CPEJHEro oOuero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIYOJEHHOM  ypoBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TI03HABAEMOCTH SIBJICHUU TPHUPO/IBI,
YBOKEHHUS K TMpOLEecCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOY4YEHHWIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOECHHS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO yCHENTHON MpodeCcCHOHATBHON U OO0IIECTBEHHOM JIeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHEpOBaHWEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN eI TEIbLHOCTH.

OO61iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HeAeNto).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA
Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAYECHHE OPraHUYECKOM XHMHUHU, MPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanus3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLUENTOpHbIN). TUIBl MEpeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM panukane, Hykiaeopuie u
anexkTpodue.

Teopuss cTpoeHMsT OpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUSA O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTYpHBbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpeacraBnenne o kKinaccUpUKALMK OpraHuyeckux BeniecTB. IlloHatue o
dbynkuuonansHoM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOYTJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENCH MOJIEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii ps ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTanel yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpPHU3aLINH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTra, 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 (IUKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DNEKTPOHHOE M  MHPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKEHOB, Sp -
rudpuan3anys aTOMHBIX opOuTtaneil yriepona, o- U n-cBi3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOCAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
P JIBOMHOM CBSI3U, NOJMMEpU3alMK M OKucieHud. [IpaBuino MapKoBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanust ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX JUEHOB. CrIoCOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTanei yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHMMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMi Ha TPOHWHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJIKWIBHBIX PpPaTUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. CrocoOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKH HEPTH, NX TPUMEHEHHE B TPOMBITTUICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTCeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIIeHUs TajJoreHa Ha TUIPOKCOTPYIITY, HHUTPOTPYITY, THAHOTPYIIIIY,
amuHorpymnmy. JlelicTBUe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO U CIHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Toustue 0 METaJIJIOOPTaHUYECKUX COEIUHECHUAX. Hcnons3oBaHue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYeCKHUX BEIIECTB.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HX NPEBpaICHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakIii yrieBOAOPOJ0B Pa3IMYHBIX KJIacCOB (0OecIBeUMBAHUE OPOMHOW WIIH
HMOJHOM BOJIbl, pacTBOpa MEpMaHTraHaTa Kajus, B3auUMOJICHCTBUE allCTUJIICHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHUYECKUX BEIECTBAX, MOJY4YEHUE HTWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaAKOMJIeHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMyd IUTaCTMAacC, KaydyKOB M PE3MHBI, MOJICIMPOBAHUE MOJICKYI
YIJIEBOJOPO/IOB U TaJIOT€HIIPOU3BOAHBIX YIIE€BOI0POIOB.

Kucsopoacoaep:kamnue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYNl (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa ®  Kiaccubukanusg. Dusndeckue CBOHCTBA  MpeaeIbHBIX
OJIHOATOMHBIX CIUPTOB. BOJOpOJHBIE CBA3M MEXIYy MOJEKYJaMu CIOUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKMMH  KHUCJIOTaMH.
KauecTBeHHast peakiuysi HA OTHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOJIAa U METaHOJIa
Ha opraHu3M denoBeka. CrnocoObl MOJMYyYCHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XHMHUYECKHUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — OSTWICHIVIMKOAb W TiULEpUH. DuU3ndeckue u
XMMHUYECKHE CBOMCTBA: pEaKIMK 3aMEICHHUsI, B3aUMOICHCTBUE C OPraHMYECKUMHU
W HEOPraHWYECKUMHU KHCIOTaMU, KayeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TOJMyYeHHS W TNPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06s!I osryueHust U npuMeHeHue genomna. GenondopmanpaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKHME CBOICTBa  aIbJETUIOB M  KETOHOB:  peakUuu
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAaKIUU Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHS U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepust u HOMeHKIatypa. Pusndeckue CBONCTBA
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpoAHbBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANNU, PEAKIMU C YYacCTHEM YTIEBOJOPOJHOIO pajJdKaa.
Oco0OeHHOCTH CBOMCTB MypaBbUHOM KHUCHOTHL. lloHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUcIoThl. CrlocoOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEPHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCION M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nyecKkue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1eoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCIIOT. JKUphI B IpUpo/Ie.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Knaccudukaims yrieBogaoB (MOHO-, -
U mojucaxapubl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkaAeHHE B npupoje. DoTocuHTEs.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIMHU C YYaCTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, CHOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. [[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIIMBAIOIINE AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonvucaxapuapl: kpaxmal,
IJIMKOTEH W 1eiumtoio3a. CTpoeHre MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNIo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsh Peakiusi ¢ MOAOM. XUMHUUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe 3PHUpoB Leitoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTbh PA3JIMYHBIX CIUPTOB B BOJIE, B3AUMO/ICHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  menu(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTANIbHBIX 3aAad 1Mo temMaM «ChupTel U
dbenomnbly, «KapooHoBbIe KHUCIOTHI. CII0KHBIE YPUPBI.

A3oTcoaep:xaliyue OpraHn4ecKue cCoeJUHEeHH .

AMUHBI — OpraHUYecKue MpPOou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHEHIC.
Crtpoenue Moliekyl, oOmmas gopmysa, U30MepHs, HOMECHKIaTypa M (hU3NUYECKHue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEICTaBUTEIbL aMMHOB apoMaTudyeckoro psaga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKyse aHuiInHAa. OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHmwinH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Du3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuY, OOpa30oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak npupojHble ToauMepbl. llepBuyHas, BTOpUYHAsE WM TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

DKCIEPUMEHTAJIbHBIE METO/bl W3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalusi OCJIKOB MpPU HArpeBaHUM, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAIBHBIX 33Jlad [0 TeMaM
«AzoTcoaepxanue OpTraHUYECKUe COCJIMHCHHUS u «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE MOHSTUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEJUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIUBUHWIXJIOPU, TOJMUCTUPOJI, MOJUMETHIMETaKpUIAT, MOJUKApOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

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

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

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

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HUs BEIIECTB U MX IMPEBpaAICHUI:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE OSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MoJieKyJIsipHOM (OpMyJibl OPraHUYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs To0 Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIHIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYJIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJIYYEHHUSI, ONpPENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepus, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM YpPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHUS, CKOPOCTb, IHEPTHI,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: mone3Hble NCKOMAEMbIE, TOIUIHUBO.

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

11 KITACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA
Teopernueckue 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX siaep. XUMUYECKU 35ieMeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukaims XuMHU4ecKix 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX MU
MNpPOCTBIX M CJIOHBIX BEIIECTB IO TrpynnaM ¢ TIepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. JHEPrusi U IuHa cBs3U. [1oIsIpHOCTD, HATIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOM CBsA3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MONEKYJIApPHOTO UM HEMOJIEKYJISAPHOTO  CTPOEHHUS.  THUMBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanus. HaceleHubie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluidi B HEOPTraHMUECKONH U OPraHUYECKOM
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Katanus u katanu3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHSI W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUs BEIIECTB U MX IMPEBpaICHUIM:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOMW pPEaKIUU U TOJOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (Ha MpUMEpPE KUCIOpOoAa, CEPhI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre W XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxaeHue B MpuUpoie, CIOCOObI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | amoreHoBoAOpoIbl. BaxkHene KUCIOpOACOACpIKAIIUE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCIMHEHNM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkucinopoaa. @U3NYECKHe U XMMHUYECKHE CBOMCTBA M IPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOCHHOCTH CBOICTB
cepHoU KucnoTel. [IpuMmenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
Y €r0 COeIMHEHHI. A30THBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4YeHUs, (PU3MUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yaoOpeHus.

VYrinepon, HaxoXA€HUWE B Npupoje. AJUIOTPOINHbIE  MOJIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronenHas kucimora u eé€
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHne MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHN.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHne kpeMHus U ero coeAnHeHui. CTeKI10, €ero nojay4eHne, BUbl CTEKIIA.

[Tonoxenne MmetamioB B [leproanveckoil cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTaioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CmuiaBel METAIIOB.

DNIEKTPOXUMHUYECKUM  PsAll  HampspkeHud  MetauioB.  OOIue  crnocoObl
MOJTYYEHHUS METAJIJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX deMeHToB. Hatpuil u kanuii: mnomydeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

OO6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (U3NYecKue u
XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE IIPOCTBIX BEIIECTB W HMX COEIWHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

@u3znyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHnii. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHHe xKee3a
U €ro CIUIaBOB.

Ou3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHHM.

[Muuk: momydyeHue, (U3MUYECKUE W XUMUYECKHE CBOMCTBAa. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCUA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOAE, H3yYEeHHE KOJUIeKIMM «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATHOH BOJIOPOJIa
YW KAaTHOHbl METAJVIOB, B3aUMOJIEUCTBUE THIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U UX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX NOATPYII.

XUMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lonsTue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTNHA HAYYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHUKIIBI OpraHU3alMi XUMHUYECKOT0 TPOU3BOACTBA. [IpoMbIlIeHHBIE
CHOCOOBI MOMYYEHUsI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOTHI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJIYYeHUs] METAJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €ro IOCIEICTBUS.
Poub xumun B 0O6ecrieyeHH SHEPreTHYeCKoi 0€30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

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

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03icTBe. OpraHndecKkre 1 MUHEpaIbHbIe yI00pEHHs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT U Y.

PacuérHble 3anaumn.

Pacuétpl: Maccel BemiecTBa WM o0bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO W3
BEILIECTB MMEET NIpUMEecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCOBOM JOJIEM pPAacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJMA W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpPE, JOJIM BBIXOAA NPOJIYKTa PEAKLIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBsA3€d TMpU  H3yYeHUM oOOImed u
HEOpPraHu4eckor xuMuu B 11 Kilacce ocyniecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
peaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO01nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KJaccudukalius, nepuogudHOCTh, HAOIIOCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, bnocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJCTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-ACSATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yNbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW NEATEIHLHOCTH
OOy4JaronIMXcs B MPOIECCE peau3aii 00pa3oBaTEIbHON JAESATEIHHOCTH.

JIM4HOCTHBIE peE3yJbTaThl OCBOCHUA NpeaMeTa «XUMHUSD»  OTPAXKaIOT
c(hOpMUPOBAHHOCTh OIbITa I[O3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jaromnmxcs B MpoLecce peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlau, BHITTOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YUCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHHU M MOCIEIYIOIIEM
aHanu3e WH(POpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlNH, CBSA3aHHBIC C XUMUYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJItoicHUsT TpaBWJI 0e30MmacHOrO OOpallleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIECICTBUN W HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYruX BHUAAX
JeATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3aJ]a4
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMPOeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUM TI0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAWBUIYATbHON TpPaeKTOPUH
oOpazoBanus, Oyaymiedi mpodeccun W peanus3arid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TPUPOJIEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO MPUPOJIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIbITa JEATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMAaHHCTUYECKON HAIPABICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3bl MaTepuaIbHON KYJIBTYpbl, B PEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JiejaTh 000CHOBaHHBIE 3aKJIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJIbI0 TOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

MHTEpPECA K O3HAHUIO, UCCIIEIOBATEIBbCKON JEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMU MMOTPEOHOCTIMU;

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



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKaOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUU(PHUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISITUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTb oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIEe AeiiCTBHS

1) 6a30Bble JJOruvYecKue aeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHM 3HAHUU MPUEMBI JOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUS JII OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS HM KPUTCPUU JJIsd KJIAaCCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJIeHHS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS] B PACCMATPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEeMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUUYECKOU



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOI'O TO3HAHUS BEUIECTB 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
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
0000IIEHMS U BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, IPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMSIL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (Hay4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBIMOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpMauel: MpPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aaBaThb BOIIPOCHI 110 CYIICCTBY 06CY}KILaeMOI‘/’I TCMBI B XO0AC JUaJIora W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IPOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOﬁ 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIH COBMECTHO CO CBEPCTHUKAMH NP BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyXIeHHSI 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMblii  aJlfOPUTM JACUCTBUM mpu
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISATh CAMOKOHTPOJIb JCATCILHOCTH Ha OCHOBE CaMoOaHalu3a U
CaMOOILIEHKH.



MNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMBI 10 XUMUHU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpPEIHETrO OOIIEero oOpa30BaHUS BKIIOYAIOT CHEIU(PUICCKUC
JUTSL y9eOHOTO MpeaMeTa « XUMHEs HAyYHbIC 3HAHUS, YMEHHS U CTIOCOOBI ACHCTBUIA
110 OCBOGHHIO, MHTEPIPETAIIMU U TPeoOpa30BaHUIO 3HAHUH, BUIBI JIEATEIHLHOCTH
M0 TIOJYYCHHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3IMYHBIX YUCOHBIX
CUTYallHsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyAITUsIX, CBA3AHHBIX ¢ XUMueh. B
nporpaMMe IO XUMHUHU TIPEeIMETHBIC pe3yJabTaThl MPEICTaBICHBI IO Tojam
U3YYCHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYCHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELICHUM MPOOIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBOM 0€30MMacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB,
HOBBIX WCTOYHUKOB SHEPTUH, B obecrieueHUU pALMOHAIILHOTO
MPUPOJIONIOIB30BaHus, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIICH KyJIbTYpbl
YyeJoBeKa, a TaKXKe DOKOJIOIMYECKHM OOOCHOBAHHOTO OTHOILICHHUS K CBOEMY
3J0POBBIO Y IPUPOIHOM CPETIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIINe MOHATUA — XUMUYECKUN 3JIEMEHT, aTOM, SIAPO U BJIEKTPOHHAS
o0ojouka aroma, S-, p-, d-aToMHBIE OpOMTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI aToMa, TuOpuau3alusi aTOMHBIX oOpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIILHOCTh, CTEIICHb OKHUCJICHHS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, (yHKITMOHATbHAS
rpylna, pajaudkan, CTPpyKTypHble GopMynbl (pa3BEPHYTHIC, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKas), H30MEpbl, TOMOJIOTUYECKUM psJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KUCJIOPOJI- M a30TCOJEpKAIIME OPTaHUYECKUE COCAWHEHUS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COECAUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BeniectB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAaCcChl BELLIECTB, 3aKOH COXPAHEHUS
W TIpeBpallieHUs] DHEPIUU TPH XUMHUUYECKHX PpeaKIUIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUN SI3bIK XMMHHU, MHUPOBO33PCHUYECKHE 3HAHMS, JIEXKAIIUE B OCHOBE
MMOHUMaHUS TTPUUYMHHOCTH U CUCTEMHOCTH XMMHWYECKHUX SIBJICHUM; MPEACTABICHUS
O MEXaHMW3MaX XUMHYECKUX pEAKIHUH, TEPMOAUHAMUYECKUX M KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHMS, O B3aUMHOM BIIUSIHUA aTOMOB U TPYMI aTOMOB
B MOJIEKyJax (MHIYKTUBHBIA U Me30MepHbIN 3¢ ekt opuentanTs! [ u 1 pona);



(dakToNOrUYECKUEe CBEACHHSI O CBOICTBaX, COCTaBe, MOJyUY€HHWH U OE30MacHOM

WCITOJIb30BAaHUM BAKHEWILIMX OPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKON

NEATEIbHOCTH  Ye€JOBEeKa, OOIMX  HAYYHBIX NPUHIUOAX  XUMHUYECKOIO

MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOA, TEPEePabOTKH HEPTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHM,

YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOLIME ITOHATHS NPH

ONMCAHNN COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHNN;
c(hOpMHUPOBAHHOCTH YMEHHUIA:

HCII0JIB30BaTh XUMUYECKYIO CUMBOJMKY ISl COCTaBJICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUUYECKUX
BEILIECTB;

COCTaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKLHMM  IIOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHUi, peakuii HOHHOro oOMeHa IyTEM
COCTAaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHCHHUI;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB IS WIUTOCTPALNU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: yCTAHABIMBATH MPUHAJJICKHOCTh M3yYEHHBIX
OPraHWYECKUX BEIIECTB II0 HX COCTaBy U CTPOCHUIO K OIPEICIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA 110 CUCTEMAaTUYECKOMN
Homenknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJI OTACIIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIEPHUH,
ATWICHTJINKOIb, (eHos, (QopManmbIeTru/l, aneTaablerujl, aleToH, MypaBbUHas
KHMCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsSI, OJICMHOBAsI, HAJIbMUTUHOBAsA KUCJIOTHI,
IJIMLWH, aJaHuH, MallbT0o3a, (PPYKTO3a, aHWIMH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONpPENENsATh BHJI XWMHUYECKOW CBS3U B
OPraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas M WOHHAs CBS3b, G- WM T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMUPOBAHHOCTh ~ YMEHHUW  XapaKTepHU30BaThb  COCTaB, CTPOCHUE,
bu3nueckue M XMMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH pPa3IUYHbIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, LIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKWHOB, apOMATHUYECKHUX YIJIEBOJOPOAOB, CIUPTOB, albACTHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOSCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIKOCTPUPOBATh ~ TEHETUYECKYKD  CBSI3b  MEXAY  HUMH  yYPaBHEHUSIMU



COOTBETCTBYIOIUX XHMHYECKUX PEAKIHUA C WCIHOJBb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- M M-CBS3U), B3AUMHOTO BJIUSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CeIpbsi (HeTh, MNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepadboTKu U
MPaKTHYECKOEe TPUMEHEHHUE TIPOTYKTOB TIepepabOTKy;

c(OPMUPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAHWUH O €CTECTBEHHO-HAyYHBIX
METO/axX TO3HAHUS — HAOJIOJACHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpMHUPOBAHHOCTh yMEHUs MIPUMEHSTh OCHOBHBIEC orepanuu
MBICJIUTENILHON JESITENIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AINIO, BBISIBJICHUE TPUYNHHO-CIICICTBEHHBIX CBSI3CH — JUIA W3YUYCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMUA U TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAHHUSl CYIIHOCTH MAaTEpUaIbHOTO E€IMHCTBA MHUPA,
WCITOJIB30BAaTh CUCTEMHBIC 3HAHUS M0 OPTaHWYECKONW XUMHUHU ISl OOBSICHEHHS U
MPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHH: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C MCIOIb30BaHUEM (PU3NYECKUX
BEMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEII[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXACHUIO XUMHYECKON
(GbOopMyJIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMCHTOB,
MPOJYKTaM CrOopaHus, TIIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATM3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢  MepepadoTKOU
BCIIIECTB, MCIOIb30BaTh MOJYICHHBIC 3HAHUS JUIS TIPUHSTHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO TIJIAHUPOBATh U TMPOBOJHTH
XUMUYCCKANW DJKCIEPUMEHT (TIOJIyYCHHE W H3yYeHHE CBOWCTB OPraHWYECKHX
BCIIIECTB, KA4YECTBECHHBIC pEaKIMHM YTJICBOJOPOJAOB pPAa3IUYHBIX KJIACCOB H
KHUCIIOPOJICO/ICPKAIMUX OPTraHMYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
6e3omacHoro oOparieHusi ¢ BEIeCTBAMH M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,



dbopMynupoBaTh 1LE€Tb HCCIENOBAaHUS, NPEACTABIATH B pa3iudHON ¢dopme
PEe3yIbTaThl SKCIEPUMEHTA, AaHAIIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;
c(OpMUPOBAHHOCTH YMEHHIA:

COOJII0JIaTh MpaBHJIa KOJIOTMYECKH 11eJ1ecO000pa3HOro MOBEACHUsI B OBITY U
TPYIOBOU JEATEIBHOCTH B ILENSAX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
IIPUPOTHOM CpPEIbl U TOCTHKEHHS €€ yCTOUYUBOTO PA3BUTHS;

OCO3HABaThb OITACHOCTb TOKCHYECKOTO JEWCTBHA HA JKUBBIE OPTaHU3MBI
ONpeIEIEHHBIX OPTaHUYECKUX BEILECTB, MIOHUMAas cMbIca nokazarens [1/K;

aHAJIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKHU 3pEHHUS COOTHOIIECHUSI PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIATH IIE€JCHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi uHpopManuu, MHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUECKYI0 MH(pOpMaIuio, nepepadbarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHON y4eOHOI 3a1auei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPaXKaroT:

C()OPMUPOBAHHOCTb MPEJCTABICHUI: O MaTEpUaJIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SIBJICHUU NPUPOJBI, O MECT€ M 3HAYECHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECIEYEHUU YCTOMYUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUEeCKOW W IMHIINEBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHMH HOBBIX MAaTEpPHAIOB, HOBBIX
UCTOYHUKOB SHEPTrUH, B OOECMEUEHUHU PAllMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBbIO U TMPUPOJIHOMN

cpene;
BJIaJICHHUE CUCTEMOU XUMHUYECKUX  3HAHMH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAralOIIMe TMOHATUS — XUMHUYECKHM JJIEMEHT, aToM, SJIpO aToMa,

M30TOIIbI, AJIEKTPOHHAsE 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alUs aTOMHBIX OpOuTanied, HOH,
MOJIEKYJIA, BQJIEHTHOCTb, D3JICKTPOOTPULATEIIBHOCTh, CTEINEHb  OKHUCIIEHUS,
XHMHUYECKass CBs3b (KOBaJEHTHas, HWOHHAs, MeTaUIMYecKas, BOJOPOJIHAs),
KpUCTaJUIMYECKasg pelIETKa, XUMHYECKas peakius, pacTBOpP, JJIECKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTHYECKAsE JUCCOLMALINSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJHBIN IIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEIb, TEIIOBOK 3 deKT
XAMHUYECKON pEaKIUM, CKOPOCTh XUMUYECKON PEAKIINN, XUMHUUYECKOE PABHOBECHE;
TEOPUM M 3aKOHBI (TCOPHS DJECKTPOJIUTHUYECKON THUCCOLMAIIUM, TEePUOIAYECKUN
3akoH [[.1. MenpaeneeBa, 3aKOH COXpaHEHUsI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U



IIPEBPAILEHNS] JHEPIUU NPU XMMHUYECKUX PEAKLHUAX, 3aKOH IOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHU SI3bIK
XMMHH, MHPOBO33PEHYECKUE 3HAHMs, JEXalue B OCHOBE IOHMMAaHUsA
IPUYMHHOCTH M CUCTEMHOCTH  XUMHUYECKHX  SIBJICHUH;  COBPEMCHHBIC
IIPEICTABICHUS] O CTPOCHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIDHOM H
HAaIMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHUS O MEXaHuW3Max XHUMHYECKUX
peaKkiui, TEPMOAMHAMMYECKMX M  KHMHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHM, PACTBOPAX M JUCHEPCHBIX CHCTEMAX;
(aKkTOJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUU U OE301acCHOM
UCIOJIb30BaHUU BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY U IMPAKTHUECKON
NEATEIbHOCTH  Ye€JOBEKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIE NpPU3HAKU IOHATHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c()OPMHPOBAHHOCTh YMEHHS MCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHUH XHUMHYECKUX  pPEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BELIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOU CBSI3U (KOBAJICHTHAs,
VWOHHAs, METaJUINYeCKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW PpElIETKH
KOHKPETHOTO BEILIECTBA;

C(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT
BUJIa XMMHYECKOW CBSI3M M TUNA KPUCTANIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBA3H;

C(OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3JINYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHUIO
CTENIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO Karaiau3aTopa H
JPYTHUE); CAMOCTOSITENIbHO BIOMPATh OCHOBAHMS U KPUTEPUHU I Kilaccuukanuu
M3Yy4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLUM;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPHOINYECKOro 3akoHa /.
W. MenpaeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHOIOB
Ilepunognueckorn  cucrembl  J[.MI.  MenneneeBa,  HUCHOJNB3ys  INOHATHUSA
«OQHEPreTUYECKUE YPOBHU», «IHEPIrEeTUYECKHUE IOAYPOBHH», «S-, p-, d-aTOMHBIE



opOuTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnmueckoir cucremsr [ H.
MeHieneeBa, Bal€HTHbIE BO3MOMXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(OpMUPOBAHHOCTh ~YMEHUN: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIAThH
CYILLIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHMYECKHMH BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKUUH; peakuuid HOHHOTO OOMEHa MYTEM COCTaBICHUSI HUX IOJIHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpaBHEHUW;  peakuwil  TUAPOIU3a;  PEaKIUi
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

C()OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIHUN € y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUS! CKOPOCTH XHMHYECKOW pEaKIUu B 3aBHCHMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3zeicTBuid (mpuniun Jle [llarense);

c()OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUYECKHUE PpEaAKIIHH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
oOmMe HayyHble MPUHLMIBI XUMUYECKHMX MPOU3BOJACTB; 1EJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-II0JIb3a;

c()OPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOM 3HAHMK O METOJAX HAYYHOIrO
NMO3HAHUA SIBJICHUN NOpUpoabl — HaAOMIOIEHUE, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (pPEeaIbHBIA U MBICJICHHBIN ), UCIIOJIH3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JJIsI OOBSICHEHUS XUMHUYECKUX SBJICHUM, HMEIIIMX MECTO B MPHUPOJE,
MPaKTUYECKOH AESITEIIbHOCTH YeJIOBEKa U B OBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISATH B3aWMOCBSI3b XUMHYECKUX 3HAHHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0CO3HAHHOTO MMOHUMAHUS MaTePUATIHLHOTO €IMHCTBA MHPA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETBI: C HCIOJIH30BAHUEM
MOHSATUN «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
MAacchl BellecTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
ui 00bEMY OTHOTO W3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro 3¢ dexra
peaklny; 3HAYECHHUsS BOJOPOJHOIO MOKA3aTelsi pPAacTBOPOB KHUCIOT M LIENOYEHR C
M3BECTHOM CTEIMEHbIO JUCCOIMAIlMU;, Macchl (00bE€Ma, KOJMYECTBa BEIECTBA)



IPOJIYKTa PEAKUMHU, €CIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpa C
ONpe/IeIEHHOW MAacCOBOM 10/l pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U3OBITKE
(MMeeT mpHMECH); JOJM BBIXOJA NPOAYKTa PEaKUHH; OOBEMHBIX OTHOIIECHHM
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKAA  JKCIEPUMEHT  (IPOBEACHHE  peakUuii  HMOHHOro  OOMEHa,
NOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BELIECTB C TMOMOIIBK) HWHIMKATOPOB, W3YyYECHHE BIUSHUS
pa3iMyHBIX  (AKTOpOB HA CKOPOCTb XHMMHUYECKOW pEaKIMu, pEeIIeHUe
DKCIIEPUMEHTANbHBIX 3a7ad 1o Ttemam «Metamel» u  «Hemertamne») ¢
coOJII0IeHNEM TpaBUil 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpHBIM
obopynoBanueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
pas3nuuHOil opMe pe3ysbTaThl SKCIEPUMEHTA, AHAJIU3UPOBATH U OLCHUBATh UX
JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUH: COOII0ATh MPaBUia MOJIb30BAHUS XUMUYECKON
nocyol M JabopaTOpHBIM O0OpyJAOBaHUMEM, OOpalleHUs C BeEIIeCTBaMH B
COOTBETCTBUM C WHCTPYKLMSMHU IO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro IMOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJSAX COXPAHEHUS CBOETO 30POBbs, OKPYXKAOLIEH NPUPOIHON
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTH
TOKCUYECKOTO JEHCTBUSA Ha UBbIE OPTaHU3MbI OINpPEACIIEHHBIX HEOPraHUYECKHUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;

C(OPMUPOBAHHOCTh YMEHHUMH: OCYIIECTBIATH IIEJICHANPABICHHBIA IOUCK
XUMHUYECKON MH(POpMallMU B Pa3IMUHBbIX UCTOYHUKAX (HayuyHas U yueOHO-HAay4YHasI
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAJIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaluio, nepepadaTbiBaTh €€ U UCMOIb30BaTh
B COOTBETCTBHUU C ITOCTAaBIICHHOM YyUeOHOM 3a1auei.
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Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COeTMHEHUS 6 bubmorexa [TOK
' P A https://m.edso00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 11 | bubmmoreka [JOK
) BEILIECTB https://m.edsoo.ru/2dd5724
bubmmoteka IIOK
1.3 X 19 1 3
HMHACCIHE peariini https://m.edsoo.ru/2dd57124
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57124
2.2 Mertanibl 23 1 2 bubnnorexa [IOK
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paszaea 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmorekxa [IOK
’ ’KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoauuecTBO 4acoB

Hara JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoka Konrpoabnbie IIpakruueckue
Bcero u3ydeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
[Ipeamer u 3HaueHUE
OpraHUYECKON XHUMUH,
bubmuorexa [JOK

1
MpEACTABICHHE O https://m.edsoo.ru/3686e6f5

MHOT000pa3uy OPraHuYeCKUX
COCIMHEHU I

DJeKTpOHHOE CTPOCHHE aTOMa
yriepoaa (OCHOBHOE 1

N bubmuoreka [JOK
BO30YXJIEHHOE COCTOSTHHS). 1

https://m.edsoo.ru/Oce6fd4c

BanenTHBIE BO3MOKHOCTH
aTroMa yriepoja
XuMuueckas CBI3b B
OPraHUYECKUX COCIUHEHUSX.

MexaHu3Mbl 00pa30BaHUs 1 bubmmorexa LIOK

https://m.edsoo.ru/8d39f5¢c8

KOBAJIEHTHOM CBSI3HU, CIIOCOObI
paspbiBa CBS3EH

Teopus crpoeHus

. bubmuoreka [JOK
OpPraHUYECKUX COCTMHEHUM A. 1
https://m.edso00.ru/9e595¢cb8
M. byrneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBECHHAS. | bubnuoreka [IOK
OneKkTpoHHbIE 3P HEKTH B https://m.edsoo0.ru/b0e61661

MOJICKYJIaX OpTraHUYCCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

6 CcHUCTEeMaTHYeCcKas bubmmorexa [IOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHWYECKUX BEIIECTB

7 Kiaccudukanus peakuii B bubnuorexa [JOK
OpPraHMYeCKOW XUMHUH https://m.edsoo.ru/ba5706aa

g Cucremaru3zanus 1 0000IICHUE bubmuorexa [JOK
3HAHHH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa ¥ U30Mepus, bubnuoreka [IOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3NYECKUe U XUMUYECCKHE bu6mmoreka [JOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxxnenue ajikaHoB B

11 apupoze. CrnocoObI HOTyYEHUS bubmmorera [IOK

PHPOAE. i https:/m.edsoo.ru/259b0ash
Y IPUMEHEHUE aIKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHsi, 0COOEHHOCTH bubnnoreka [JOK
CTPOEHUA U XUMAYECKUX https://m.edsoo.ru/156730d2
CBOWCTB, CITOCOOBI MOJTyYEHHS U
MIPUMEHEHUE

N bu6mmoreka [IOK

13 Pemienne pacy€THbIX 3a1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpeielieHue MOJICKYJIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CucTeMaTu3anus
1 0000II[eHNE 3HAHUI IO TEME

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

bu6mmoreka [IOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEPHUS AJTIKEHOB
Dusnueckre 1 XUMUYECKHE
15 CBOMCTBA aJIKEHOB. [IpaBuio bubmnorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsbI mony4eHus u bubnnoreka [JOK
[IPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
IIpaktrueckast padora Ne 1 o
17 Tel?we "TTon eHI:I)/Ie 3TUJICHA U bubmmorera [TOK
yi . " https://m.edsoo.ru/094 1eed8
M3Yy4YEHUE €r0 CBOMCTB
Pemenue pacu€THbIx 3a/1a4 Ha
ONPEAEIEHUE MOJIEKYJIIPHOU bubnmuorexa [JOK
18
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATnKanueHbl: CONPsHKEHHBIC,
M30JINPOBAHHBIE,
bu6mmoreka [IOK
19 KYMYJIMPOBaHHBIE.

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHS

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




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

)1 CniocoOslI noy4eHus u bubmmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI;yIZa, JJIEKTPOHHOE U bubmmorexa LOK

https://m.edsoo.ru/68bbccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (hU3MUecKre CBONCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmorexa LHOK

https://m.edsoo.ru/23493a93

24 KauecTtBeHHbIE peakuyu Ha bubnnorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 Cnoco0bI noTy4YeHus u bubnnoreka [JOK
NPUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHUIO XUMUYECKOU bubmmorexa LHOK

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

7 Cucremarusanus 1 00001eHne
3HaHUM MO TeMeE
ApeHBI: TOMOJIOTHYECKUHN PS]I,
obmas popmyna,

73 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnnoreka [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyoJIa,
uX (pu3NYEeCcKHe CBOWCTBA

29 XUMHYECKUE CBOMCTBA apEHOB: bubnnoreka [HOK

peaKIu 3aMeIeHuUs

https://m.edsoo.ru/a44alaed




XUMHYECKUE CBOMCTBA apEHOB:

30 €aKLMU IPUCOETUHEHUS bubmmorexa [TOK
peaxt P A ’ https://m.edsoo.ru/a44alaed
OKHCIICHHE TOMOJIOTOB OE€H30I1a

31 Oco0EHHOCTH XUMHUYECKHUX bubmuorexa [JOK
CBOMCTB CTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA

1 ompeieTICHuEe MOJIEKYJISIPHOM bubnuorexa [JOK
(bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEILECTBA

13 Crioco0slI MoTy4eHus U bubnnoreka [JOK
NIPUMEHEHNUE aPEHOB https://m.edsoo.ru/6£717d09
['eneTnueckas CBA3b MEXKAY

34 pa3IMYHBIMU KJIacCaMU
YIJI€BOI0OPOOB
Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.

35
Cucremaru3zanus 1 00001eHne
3HAHUM MO TEME

36 ITpuponusrii ras. [lomyrHele
HE(TSHbIE ra3bl

17 KaMeHHbI# yronb U mpoayKTh bubmuorexa [IOK
ero nepepadoTKu https://m.edsoo.ru/69b3398b
HedTb 1 ciocobs! € Eub 10K

nonroTexa
38 nepepabotku. [Ipumenenue
pep p https://m.edsoo.ru/21f9de78

MPOJYKTOB NepepadboTku HehTH
I'enernueckas CBA3b MEXKIY

39 Pa3IUYHBIMU KJIacCaMu

YIJIEBOJIOPOJIOB




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOCHUE; pEAKLIUU 3aMELLICHUS https://m.edsoo.ru/82b4d759
rajoresa
Jle¥icTBue miemouei Ha
raJIOreHITPOU3BOHBIC.
41 B3anmoneiictBue
JMrajJoreHajJKkaHoB ¢ MarHUEM U
[IUHKOM
Cucremarusanusa U 00001IeHne
. bubmuorexa [JOK
42 3HaHUU 1O pa3zeny
" " https://m.edsoo.ru/20e89122
YrieBo1opoasl
13 Konrponbnas pabora no reme bubnnorexka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
IIpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUUECKHH PSI,
obmias ¢hopMyiia, CTpOCHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmorexa HOK
Y pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccupukanus, pusnueckue
CBOlCTBa
XUMHUYECKHE CBOMCTBA
45 MpeAeIbHBIX 0JJTHOATOMHBIX bubmmorexa [TOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MIPUMEHEHNE OJHOATOMHBIX bubmmorera [IOK
p https://m.edsoo.ru/484100000000000
CIIUPTOB
47 [Ipocteie 2¢upsr: bubnmoreka [JOK

HOMEHKJIaTypa U U30MepHus,

https://m.edsoo.ru/c2¢c788b2




0COOEHHOCTH (HPU3UYECKUX U
XAMHYECKHX CBOMCTB

MHuoroaroMHEIE CITMPTHI:
OTUJICHI'IMKOJIb U T'TTMLUEPHUH, UX

bubmuorexa [JOK

48
bu3HYecKre 1 XUMHUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI mosTyueHust 1

49 [IPUMEHEHNE MHOT0aTOMHBIX bubmmorexa [OK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOEHUE MOJIEKYJIBI,
50 (duszHYecKre CBOMCTBA bubmorexa LHOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHOIa
bu6mmoreka [IOK
51 XuMHU4YecKue CBOMCTBA (peHoIa
¢ https://m.edsoo.ru/037ca5f9

57 CrocoObI noy4YeHus u bubnnorexa [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTnyeckas padora Ne 2.

53 Pemienne skcnepruMeHTaIbHBIX bubnmnorexa [JOK
3a1a4 1o Teme "CrupThel U https://m.edsoo.ru/fd0ced09
benomsr"

54 Cucremaru3zanus 1 000011eHne bu6moreka [JOK
3HAHUU 10 TEME https://m.edsoo.ru/1810cb9b
ANBAETUIB U KETOHBI:
3JIEKTPOHHOE CTPOEHHE

55 KapOOHMIIBHOM TPYTIIIbI; bubnnoreka [JOK

TOMOJIOTUYCCKHUC PAABI, 0611_[2151
dbopmyna, u3oMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

56 ¢u3nUeckre CBOMCTBA; peaKkuu bubmmorexa LHOK
» peakl https://m.edsoo.ru/c887425¢c
MIPUCOCTUHECHUS
Peaxkinu oxucneHus u
57 Ka4eCTBEHHBIE PEAKIINU Bubmorexa ITOK
p https://m.edsoo.ru/a393baa9
aIIBJIETUI0B U KETOHOB
58 Crioco0sbI MoTydeHus bubmmoreka [JOK
aJIbJAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
OCOOEHHOCTH CTPOCHHUSI UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
H3oMepus 1 HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, UX bubnmnorexa [IOK
p o7 https://m.edsoo.ru/700cc87b
¢duznueckue cBoiicTBa
XUMHUYEeCKHE CBOMCTBA
61 OpeaesIbHBIX 0JJHOOCHOBHBIX bubmmnorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOICTB
2 MYpPaBbUHOHN KHUCIIOTBI. bubnnoreka [JOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HEMpeAeNbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
bubmuoreka [JOK
63 JTMKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KHCIIOT.

[TpencraBuTeNn BBICIIMX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [IOK

o4 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxwnble 3¢upsl:

66 TOMOJIOTUYECKHH psJl, oO1as bubnuorexa [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
CBOICTBa A(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peakInu, Ha OTpeCIICHHE
MOJIEKYJISIPHOM (OpMYJIbI
OpPTraHUYECKOTO BEIECTBA
[TpakTuueckast paborta Ne 3.

69 Pemenne skcnepruMeHTAIBHBIX bubnnoreka [JOK
3a1a4 o Teme "KapOoHoBbie https://m.eds00.1ru/486671fb
KucaoThl. CrioxHbIe 3PUpHI"

Kupsr: ctpoenue, (%)I/BI/I‘ICCKI/IG Bu6morexa LJOK
70 U XMMUYECKHE CBOMCTBA
https://m.edsoo.ru/al9¢5b98
(rumposnus)
Oco0eHHOCTH CBOWCTB JKUPOB,

71 CoEpKAIIUX OCTATKH bubnuorexa [JOK
HENPEAEIbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKupbl B Ipupoje

72 MbLa Kak cOIu BBICIIUX bubmmorexa [OK

https://m.edso0o0.ru/3¢c566565




KapOOHOBBIX KHUCIIOT, UX
Moromee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MOIIINX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [IOK

73
KUCJIIOPOACOAEPIKALLIAX https://m.eds00.ru/56790c96
OpTraHUYECKUX BEIIECTB

74 Pacuétel no ypaBHeHUAM
XUMHYECKUX peaKIui

75 CucremaTu3zaius U 0000IIeHHIE bubnuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa

76 YTJIEBOJIOB M KJIacCU(pUKAITUS bu6nmoreka [JOK
yTJIeBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
HoJIMcaxapuabl)

MoHocaxapuibl: puznueckue
77 CBOICTRBA If Haxof eHHE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
pupojIe
[IpuMeHeHue rioKo3sl, €€
bubmuoreka [JOK
78 3HAUYCHUE B
https://m.edsoo.ru/5e61122d
JKU3HEACITEIIbHOCTH OpraHu3ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUCaXapuJioB

20 [Tonucaxapuapl: CTpoeHUE bubnnorexka [HOK

MaKpOMOJIEKYJ, pU3NYECKUE U

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




XUMHUYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsitre 00 HNCKYCCTBCHHBIX

bubmuorexa [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pewenne pacdeTHsIX 3a1a4 Ha
20 omnpeJieJIeHue 10U BbIX0a bubmmoreka [JOK
[IPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOXKHOTO
23 Cucremaru3zanus 1 0000IICHUE bubmuorexa [JOK
3HaHUI MO pa3feny https://m.edsoo0.ru/08d4364c
KoHTposbHas pabora 1o Teme
84 "Kucnopoaconepxarmue Bubmorexa ITOK
p p " https://m.edso0o0.ru/42c6678e
OpTraHUYECKUE COCTMHEHUS
AMUHBL: K1accudukarms,
CTpOCHUE MOJIEKYII, 001Ias
85 (b(f) MyJa I/I3OM€yI/I$I bubnmorexa LIOK
PMYy-Ia, PHA, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOICTBA
26 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
amudaTUIecKuXx aMHHOB https://m.edsoo.ru/1bc5cf80
AHUWJINH: CTPOCHUE aHWIINHA,
87 0COOCHHOCTH XUMHYECKUX bubmorera [JOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHHWJIMHA
CrniocoOblI nosydeHus u
88 pUMEHEHHE anu(paTHIeCcKuX bubmmorexa LIOK
p https://m.edsoo.ru/eal 38763
aMHHOB
29 AMMHOKHUCIOTBI: HOMEHKJIATypa bubnmoreka [JOK

U U30Mepus, GU3NIECcKue

https://m.edsoo.ru/d1773e80




cBoyicTBa. OTaenbHbIE
MPEACTABUTENH O-AMUHOKHUCIIOT
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

bu6mmoreka [IOK

90 OHMOJIOTUYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
aMuUHOKUCIOT. CHHTE3 U
TUAPOIIU3 TIETITUIOB
01 benku kak npupoHbie bubnuorexa [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso0.ru/429e¢9899
bu6mmoreka [IOK
92 XHUMHUYECKHE CBOUCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
T€TEPOILUKINYECKIE
93 COCI[I:/IHCHI/I}I HyxnenHnossie bubmmorera [TOK
- HYK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemienne skcnepuMeHTaIbHBIX
94 3aj1a4 Mo Teme bubmorexa HOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHus"
[TpakTuueckast pabora Ne 5.
05 Peienne skciepuMeEHTAIBHBIX bubnnoreka [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COETMHEHUM"
KoHnTtponbHas pabora 1o Teme
96 "A3oTcomepikaiine bubmorexa LOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TOHATHS XUMUHU bub6mmorekxa [IOK




BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN U METOJBI MX
CHUHTE3a —IIOJIMMEpU3alus U
MMOJTUKOHICHCAITHS

IImacTtmaccel. YTunuzanus u

https://m.edsoo.ru/7aa63ebd

bu6mmoreka [IOK

o8 nepepaboTKa MiacTuka ! https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypaJlbHbIN

99 CUHTETUYECKHUE KayUyKHU. 1 bubmmorexa [OK

https://m.edsoo.ru/246103ec
Pesuna
BosnokHa: HaTypasbHBIE,

100 HCKYCCTBEHHBIE, | bubnnorexa [HOK
cunretnyeckue. [lonumepst https://m.eds00.ru/5963a601
CIELMAIBbHOTO Ha3HAUCHUS
[Tpaktrueckas padota Ne 6.

101 Pemenne skcnepruMeHTaIBHBIX | bubnnorexka [HJOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3acbd77a
IJ1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3 AL

102 M3YYEHHOT0 MaTepuaa 1o TeMe 1 bubnuoreka [IOK
"BricokOMONEKYIApHbBIE https://m.edsoo.ru/6a22ble8
coenuuenus"

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
| Atom. CocTaB aTOMHBIX SIJIED. | bubmmoreka [JOK
XUMUYECKUH 31eMeHT. M30TonbI https://m.edsoo.ru/59c112ee
) CtpoeHnue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31€KTpoHOB 11O | bubmmnoreka HOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpallu aTOMOB
5 3neMeII{)TOB B OCHOl:II)-IOI\?[]I:/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJNeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DNeKTPOOTPULATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
7 aneMmeHTOB /1. 1. Meneneena, CBsI3b C 1 bubmorexa [IOK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU TeOpHuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
g XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX ] bubnuoteka [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIIaM U IepUoJaM

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 00001IeHe 3HaHUH

bub6nmoreka [IOK

nn

pacTBOpEHHOTO BeriecTBa", "MoIsIpHas
KOHIIEHTpauus"

9
110 TeME https://m.edsoo.ru/8fad2942
Bunnr xumuueckoii cBsa3u. MexaHu3MEbl
10 00pa30BaHMs KOBAJIGHTHOW CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBsI3b bubnuorexa [{OK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
reOMETPUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MonekyasipHOTO U
13 HEMOJICKYJISIPHOTO CTpOeHUS. THIb bubnmnorexa [JOK
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJLUIOUIHEIX bubnuorexa [IOK
p A https://m.edsoo.ru/da2¢70e4
pacTBopax
WctruHHBIE pacTBOPHI: HACBIILIEHHBIE U
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH but6mmoreka [IOK
16
pacTBOpoOB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MMOHSTHH ""MaccoBasi JOJIsS bubnunorexa LIOK

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




18 Kiaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus 1 0000IICHUE 3HAHUIA bubnuorexa [JOK

19
110 TeMe https://m.edsoo.ru/8d2c6alda
KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii

20 3akoH U [lepuoguyeckas cucrema bubmmoreka [JOK
XUMHYECKHUX d1eMeHTOB /JI. . https://m.edsoo.ru/70a60aad
Menaeneena", "CTpoeHue BEIIeCTBA.

MHoroob6pasue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMHH. 3aKOH COXPaHEHMSI MaCChI bubnmnoreka [HOK
BEIIECTB; 3aKOH COXpaHEHUI U https://m.edsoo.ru/6335cdd2
MpEBpAIICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 (HeKTh XUMUYECKUX

22 eakuii. TepMoXuUMHUUYECKHE bubmmorexa HOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM

. bubnuotexa [JOK
23 XAMUYECKAX PEAKINU U
https://m.edsoo.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSM

CKOpOCTh XMMHUYECKOU peakinu, eé
24 3aBUCHMOCTH OT Pa3JIMYHBIX (haKTOPOB.

Karanns n xkatanuzatopsl
25 I'oMOreHHbIE U reTEPOreHHbIE PeaKIUU
26 [TpakTrueckas padota Ne 1 mo Teme bu6muoreka [IOK

"Bnustaue pa3nudHbIX GaKTOpPOB HA

https://m.edsoo.ru/1facaldl




CKOpPOCTh XMMHYECKON peakiuun"

Oo6paruMbie 1 HEOOpATUMBIE PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DNEKTPOIUTHYECKAS JUCCOLIAAIINA.
29 CI/IJII:HI:)IG U CJ1a0bI€ DIIEKTPOIIUTEI bubnnorexa [IOK
p ' https://m.edsoo.ru/5f766bdf
CreneHs QUCCOIMAIN
Honnoe npoussenenue Boasl. Cpena
P p“ bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966ca89
nokasatenb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubnmorexa OK
P HHE B pacTBop https://m.eds00.ru/09d5a9bd
3EKTPOJIUTOB
[IpakTuueckas padora Ne 3 o Teme
32 "XHMUMHAYECKHE PEAKIIUHA B pacTBOpPax bubnmorexa OK
P p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKUCINUTEIHLHO-BOCCTAHOBUTEIBHBIE
33 eaK[nu. BaxxHennime oOKUCINTEIN U bubnnorexa [IOK
PCAKIIHH. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIN
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
HOHHOTO0) OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemenne 3amay pa3IMIHBIX THIIOB bubmmorexa TOK
At p https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB but6mmoreka [IOK




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

CucreMaru3anus 1 00001IeHHE 3HAHUI bubmuorexa [JOK

38 " "

1o TeMe "XHUMUYECKUE PEAKIIUU https://m.edsoo.ru/c161eb85

39 KonTponbnas pabora no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproanaeckoii cucTeMe XUMHYSCKHUX

40 anemenTtoB JI. 1. Menpeneena u bubmorexa HOK

o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHUS UX aTOMOB.
dusnyecKkue CBOMCTBAa HEMETAILIOB
AnoTponusi HEMETAJUIOB (Ha IpUMeEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmorexa [IOK
oA, Cepel, P https://m.edsoo.ru/ef92c¢91c
yriepoja)

42 Bognopona: nonmyuenue, pusnyeckue u bubmuoreka [IOK
XMMHYECKHE CBOMCTBA. [ 'uipuibl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CMOCOOBI NOTYYECHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

ya L https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHUCJIOPOJICOACPKAIINE COCTUHEHUS Bubmmorexa [IOK
P P https://m.edso0.ru/6b3255¢6
raJlOTeHOB
JlaGopaTopHbI€ ¥ IPOMBIIIIICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[TpakTrueckas padota Ne 4. Permenue

bubnunoreka LIOK
46 AKCTIICPUMEHTAIIBHBIX 3a]1a4 110 TEME

"T"anoreun!"

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




Kucnopon: naboparopusie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKcHAbl ¥ IIEPOKCHIBI
a p A https://m.edsoo.ru/5¢8816a0
49 Pemenue 3a1a4 pa3IMUHbIX TUIIOB bubmmorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 cncr:co61>1 MIOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [IOK
yi L https://m.edsoo.ru/46afael6
XAMUYECKHE CBOMCTBA
bubnuoreka [{OK
51 CepoBoiopo, CyJIb(OUIbI
R https://m.edsoo.ru/7¢875999
Kucnopoxaconepkamme coe JMHEHUS
52 cephl gCO6GHHF:)CTI/I CBOICTB CepHOM bubmmorexa [IOK
DB P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTruyeckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTAJIbHBIX 3334 I10 TEME bubmmorexa [TOK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaXOXJACHUE B IPUPOJIE,

54 CHOCcOObI MOMy4YeHUs, PU3NIECKUE U bubnuotexa [JOK
XHMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiine coe JTHHEHUS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOU bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCIIOTBI
56 [IpumeneHue a3oTa U €ro COCIMHEHUM. bu6muoreka [JOK

A3OTHBIC yIOOpEHHS

https://m.edsoo.ru/129f5059




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHEe CBOMCTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl docdopa,

58 (bOC(I)f[) c(})) eq)ncg ne kucioTel. Conun bubmorexa HOK

p Ij prratt ’ https://m.edsoo.ru/c7a2d429
dbochopHOIi KHCTTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHus https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHHS"
Yriepos: HaxoKJIeHUE B PUPOJIE,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnmnorexa [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxcup yraepoaa(ll), oxcu

62 e I([)YZ(I\II)) . (OJI)LHaﬂ KECHOTa ueé bubmmorexa [TOK
yrepon 24 https://m.edsoo.ru/dba58adf
coJiu

63 Pemenue 3aiay pa3nuyHbIX TUIIOB bubmorexa HOK

Aadp https://m.edsoo.ru/6029b609
Kpemuuii: Haxox1eHue B MpUpoJe,
64 CI'E)OCO6BI oJI CHHI/ISI (bmnzefmfe u bubmmorexa LIOK
YHEHIL https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun xpemuausi(1V), kpeMuueBas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7b1
but6mmoreka [IOK
IIpuMeHeHHne KPEMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenunenuil. CTeKI0, ero nojayyeHue,

https://m.edsoo.ru/5823cefb




BUJBI CTCKJIA

67 Permrenue 3agad pa3iin4HbIX THIIOB buGnuorexa [IOK
AaTP hitps://m.edso0o.ru/b624£801
68 Cucremaru3zanus 1 0000IICHUE 3HAHUIA bubnuorexa [JOK
no teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o reme Bbu6muoteka [JOK
"Hemeramisr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOM bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7¢9510
[TosoxeHre METAILIOB B
[Tepunoanueckoii cuCTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.edsoo.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJJIOB
O61mue (hu3nuecKue CBOMCTBA
72 MeTaJ'IJ'IOqI; IIpumeneHnne MeTalIOB B bubmmorera OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmaBsl MetasuioB. Kopposust bubmuorexa [IOK
METAIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3iin4HbIX THIIOB bubnmorexa LOK
latp https://m.edsoo.ru/e3de37b6
OIEKTPOXUMHUYECKUHN PO HanpsDKSHUH
75 MeTaIIJI'I)OB OO6mmue cnoio%m H(I))J'I €HUS bubnnorexa [IOK
- ot yi https://m.edsoo.ru/94eb377a
METaJJIOB
OOm1ast xapakTepucTHKa MeTayuioB 1A-
76 rpynibl [leproaudeckoit CUCTEMBI bubnmoreka [JOK

XMMHYECKHUX AieMeHTOoB. HaTtpuii u
Kalluii: mojy4yeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTBIX BCIICCTB U UX COGI[I/IHGHI/Iﬁ

O6mas xapakrepuctruka MetayioB ITA-

rpynmnsl [leproanueckoi cucTeMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIWI: TIoJTydeHue, Gu3ndeckue u https://m.edsoo.ru/7¢3e49c0
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUN

73 JKécTkocTh BOMBI U CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubmmoreka [JOK
XMMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266
AMpoTepHbIe CBOMCTBA OKCHIA U

20 TUAPOKCH/IA aTIOMHUHHS, bu6nunorexa LIOK
TUAPOKCOKOMIUIEKCHI AITFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3amay pa3nuyHbIX TUIIOB
[IpakTuueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME brbmmorexa [TOK
" P " https://m.edsoo.ru/27a4af43

Mertasibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTeprucTUKa METAIIJIOB

23 no6ouHbIX noarpynn (b-rpymnm) bu6muoreka [JOK
[Teproanueckoit CUCTEMbI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COeINHEHUI, UX buGnuorexa [IOK

P ’ https://m.eds00.ru/991 1 bef3

MIPUMEHEHHE

85 Baxwnerinme coelMHEHUs Maprasiia. bubmmoreka [JOK




[Tepmanranat xkanus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o0.ru/039d69c8

86 JKeJe3a u ero coequuenuii. Ilomyuenue buGnuorexa [IOK
-y hitps://m.edsoo.ru/1b7f8741
Y MPUMEHEHHUE CIUIABOB XKeje3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MEIU U €€ COeqUHEHNI, UX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MPUMEHEHUE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHCHUM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[IpakTuueckas padora Ne 8. Pemenue
bu6nunorexa LIOK
89 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/abe352¢a
Mertaiabsl TOOOYHBIX MOATPYII
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnuorexa [IOK
lad p https://m.edsoo.ru/a8b83d83
O00011IeHE U CUCTEMATH3AIUs
91 M3Y4EHHOT0 MaTepuaa o TeMe bubmorexa LHOK
" yi " p https://m.edsoo.ru/e91fe975
MeTtaminl
9 KonrtponsHas pabora no teme bubmuoreka [JOK
"Meramuipr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN bubmuoreka [JOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA. bubnmoreka [JOK

[TonsiTHE 0 HAYYHBIX METOAAX
HUCCIIENOBAHUS BEIECTB

https://m.edsoo.ru/080fe1f0




Hayunble mpuHIIUAIIBI OpraHU3aIUH
95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3HEHUE
96 OK aroIeu cpeapl U ero 1 bubnmnorexa LHOK
PYIOMeH cped https://m.eds00.ru/9f1 1bf51
MOCIEICTBUSA
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [IOK
obecIieueHny MUILEBOH 0€30IIaCHOCTH https://m.edsoo.ru/17b5bd2
99 Kocmernueckue u mapdroMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaykHenmue
100 CTPOMUTENILHBIE U KOHCTPYKIIMOHHBIE 1 bubmmorera OK
P 24 https://m.eds00.ru/61¢69003
MaTepuabl
XWUMHS B CEIILCKOM XO3SUCTBE.
101 Oprannyeckre 1 MUHEPAJILHBIE 1 bubmotexa HOK
P p https:/m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMmaruzanys 1 0000IIeHEe 3HAHUI 1 bubnunorexa LIOK
110 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

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,
ANEKTpOHHAas 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroma, HOH, MOJEKYIa,
BaJICHTHOCT, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- U T-CBA3b, KpaTHBIE CBSI3U), THOpUAM3AIMS
aTOMHBIX OpOWTanell, KpUCTaJUIMUecKas peueéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIA O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIIOTUIPATHI, YIIIEPOIHBIH
ckeser, (yHKIMOHAJbHAs TPYIIA, paguKkai, HU30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpYKTypHas,  TeoMmeTpuueckas  (uuc-,
TPAaHCU30MEPHSI), TOMOJOTMYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHUCJIOPOA- M a30TCoJIepXKalllie COEAMHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YIIeBOIbI, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpEaKUUi (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SH/IOTEPMHUECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
o0paTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIUTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTb XUMHYECKOW peaxiuu,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH W 3aKOHBI (TEOPHS XUMHYECKOTO CTPOCHHS OPTraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3IEKTPOIUTHUYECKON TUCCOLMALUU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKAIlUEe B OCHOBE MOHUMAHMS NMPUUYMHHOCTH U CHCTEMHOCTH
XMMHYECKUX SBJICHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIAPHOM YPOBHAX

NpEACTaBJICHUA ) MCXaHUu3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAaX

1.4

(aKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBaX, COCTaBE, IOIY4YEHUU H
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M MNPAKTHYECKOW JESITEIBHOCTH

YCJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHHIMITBI XMMHUYECKOTO IPOU3BOJICTBA (HA IpHUMEpe
MPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATD:

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

CBOMCTB HEOPraHUYECKNX U OPraHUYECKHUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H MnpeacTaBJICHHUAMU
APpyrux mnpeamMeToB IAJist 0osiee OCO3HAHHOIO MOHHMMAHHSA M OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIb30BATh!:

HAaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKJIZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx U

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBlIeHUS (DOpMyJ HEOpPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITaCCU(PUKAIK N3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4CCKrUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KJIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArMPYIOIIMX BEIIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTENeHEeW OKWCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTuro KaTanmaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoanyeckoit cucremst J.H.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIIN, SDHEPTETUYECKUE YPOBHU



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

MeprojaM U rpynmnam

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 pa3IUYHbIX THUIIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHUS peakuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBUSA, IPU KOTOPBIX
3TH PEeaKUru UAYT JO KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKE OT 0COOEHHOCTEH pealinu3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XapaKTCPHbIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBECTCTBYIOUIMMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHNUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K OINPEACIEHHBIM KjaccaM H
rpymnmnam CoeIuHeHUH (IIPOCThIe BEIECTBA, OKCUIbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE APUPHI, CHUPTHI, (HEHOIIBI, aAlTbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT yMEHHS TPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM
(bU3NYECKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJIHBIX BEIIECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WJIM 00BbEMHOM J10JU, BBIX0/1a IPOAYKTA PEAKIIMH

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucreMoil 3HaHHMI O METOJAX HAy4YHOTO IO3HAHHUS SIBJICHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBHOM MCCIIEAOBAaHUU BEUIECTB W IS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIOIb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3MPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJsl IHPUHATUS

IPaMOTHBIX pEIIEHU TPOOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUIAHUPOBATH U MPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYCHHE M HW3YYCHUE CBOWCTB HEOPTaHWMYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJIICBOIAOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpamieHuss ¢  BelleCTBAaMH M J1aOOpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHNUS;, TIPEICTABIATh B
pasnu4HON (opmMe pe3y’bTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBO MHpOpMAINH, ceTh VIHTepHeT u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaThb B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHUYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JEHUCTBUSL HA  JKUBbIE  OpraHU3MBbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI IOKa3aresisl NpeaeIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIICHHS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa



IHNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D

Kox

11O XUMHNHN

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTpOCHUsI aTtoMa. PacmpenencHue
JJIEKTPOHOB IO JHEPreTHYeCKHM ypoBHsM. Kiaccupukamuss XUMHUECKUX
aneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEWU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoamyeckoro 3akona .M. MenneneeBa. Ilpuuunbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoJiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

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

1.3

BanentHocts. DnekTpooTpuniatenbHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAINTMYECKasl, BOJOPOIHAs)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoeKysipHbIe B3auMoeiicTBus. BemecTsa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THUIBl KPHUCTAJUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelETKI

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

HEOpPraHMYECKON ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYeCKUX peakiuil. TepMoxumMuueckre 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 BEILECTB: KHCJasg, HEWUTpaibpHas, mienouHas. CTeneHb
aucconuanuy. Peakiium HOoHHOTO oOMeHa

I'unponus coneit. Monnoe mpousBenenue Boabl. Bogopoausiii mokaszarens (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

paszHbIM 3HaueHHeM pH. MeToapl aeKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 PaCTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHenuil. HomeHnknaTypa HeopraHn4eckux

BEILIECTB

22

23

24

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUMl, Kanuil, KaJabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

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

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICIKAITUX K PA3THUHBIM

KJj1accaM

2.5

###Par#H#H# nenTudukanms HeopraHmuecknx coenHeHmnii. KauectseHHbie

PCaKky Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPHUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHM4eCKOW MOJIEKYIIHI.
KpatHocTh XuMHMUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AINH
opOuTasneil aToMOB yriieposia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

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

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanMoHHble 3 dEKTH

3aMECTUTEIEN

33

34

3.5

[IpencraBnenne o kiaccuUKaMM OpraHUYECKHX BemecTB. HomeHkiaTypa
OpraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCHICCTB

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

Hykieoduie u snexrpoduiie. [Ipasuio MapkoBHukoBsa. [Ipasuso 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUIAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKUHI, Hu3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOSAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

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

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpPeHHs] W mojaumepusauuu. [lomyuenue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCTUHEHUs (IaJOreHUPOBAHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHM Ul CBAPKH U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB crupoina. [lonumepusaunus cTHpoia.

Crioco05b1 MOJIYYCHH U IPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJINYMA
TUIPOKCOTPYHIBI, €  TaJOr€HOBOJAOPOJAMH  Kak  CIOco0  IOJIyuyeHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropenus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb U TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

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

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpEACIIbHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO Tpymmy (peakiusi «cepeOopsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (II). Tlomyuenune mpenenbHBIX
aNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATAalMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pPCaKu OKUCICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUAOB. BpIclue IpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CHocoObl MOMYyYEHHS CIOXKHBIX A(PHUPOB.
Obpatumocth peakuuu sTepudukanuu. IlpuMeHeHne CIOXHBIX 3(PUPOB B
MUIIEeBOW M TNap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(GUpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIpUpOBaHUE, OKUCIEeHUe. [MIpoiu3, WM OMBUICHHE, >KUPOB Kak CIOCcO0
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJEeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHIHNX Kap6OHOBI)IX KHCIIOT

3.15

XUMUYECKHE CBOMCTBA TJIOKO3bl: pEAKIMH C Yy4YaCTHEM CIUPTOBBIX U




3.16

3.17

aJIBJICTUAHOM TPYHII M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHHe TIiIoKo3bl, e€
3HAYEHUE B KU3ZHEIACATCIBHOCTH OpranusMa. Jlucaxapuabl: caxaposa, MaubTo3a.
BoccranaBnuBaomye M HEBOCCTaHABIMBAIOIIKME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOTreéHa W ILe/UIrono3bl. (PuU3MYecKue CBOWMCTBA KpaxMana u
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XMMUYECKUE CBOMCTBA LICJUIHOJIO3bI: THMAPOJIU3, MOJIYYCHHE
3¢upoB UemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OpPraHUYeCKHE OCHOBAHUSA: PEAKLUUU C BOJOMW, KUCIOTaMHU,
peakuusi TOpeHHs. AHWIWMH Kak TMPEACTaBUTENIb apOMAaTUUYECKHX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHME C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIECBOAOPOIAOB

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
cTpoeHHs: MouyieKyld. OCHOBHBIE CIIOCOOBI TIOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOHAeHcarun. Knaccudukanus

BOJIOKOH

###Par#H# 1 nenTudukanns opraHMuecKux coeqMHeHni. 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,

TOpHOYHMMU U TOKCUYHBIMU BCIICCTBAMH, CPCACTBAMU OBITOBOM XMMUU

4.2
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4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIEHHOCTH. XUMHS M JHEpPreTUKa: MPUPOIHBIA M TOMYTHBIA He(TIHOM
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPO/IOB)

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

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHECPTUU

OGH_II/IG MNpCACTABJICHUA O MPOMBINUICHHBIX criocobax MOJIYYCHHUA XUMHNYCCKHUX




5.1

BelecTB (Ha TpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBerHas  metayjuryprusi.  CTEKJ0 WM CWIMKaTHas  IPOMBIIUICHHOCTb.
[IpombiiienHass ~ opranumyeckas  xumusa.  CeIpp€ i1 OpPraHUYeCcKOu

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

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

BCIICCTB

5.2

###Par##H#Pacuérel TeruoBoro s exra peakuu

5.3

###Par##H#PacuéTpl 00bEMHBIX OTHOIIECHUH ra30B MPU XUMUYECKUX PEAKIHIX

54

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

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

5.5

###Par###PacuéTbl MaccOBOM WM 0OBEMHOM JT0JIU BBIX0/1a MTPOIYKTA PEAKIIUH

OT TCOPCTUYCCKH 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 UCIOIB30BaHUEM MOHATUN «MaCCOBast JOJISI», «MOJISIPHAs
KOHIEHTPALHS», «PACTBOPUMOCTHY

###Par##HHaxoxnenue MOJIEKyJIIpHON (OPMYJIbI OpraHUYECKOTO BEIECTBa 110
€ro IJIOTHOCTH U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIIHMX B €r0 COCTaB, HJIH 10

MIPOYKTaM CTOPaHHUS



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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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