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HOACHUTEJBHASA 3AIIUCKA

PabGouast mporpamMma mo XMMHUHM Ha YPOBHE CpEIHEro oOIIero oopa3zoBaHMs
pa3pabotana Ha ocHoBe demepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
dhenepanbHOI 00pa3zoBaTEILHON ITPOTPaMMBI cpeHero odmero oopazoBanus(DOI
COO), npencraBienubix B denepanbHOM TroCylIapCTBEHHOM 00pa3oBaTEIbLHOM
crangapre COO, c yuérom Konuenuuu mnpemnojgaBaHus y4eOHOTO MpeaMera
«Xumus» B oOpa3oBarelbHBIX opraHuzanusx Poccuiickoit  ®Denepanuu,
peaTu3yIIMX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUIM
«Crparerum pasputusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 1o 2025
rona» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha ypoBHE YINIYOJIEHHOTO H3YUYECHHUS 3aHUMAET Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBaHusi ywammuxcs 10-11 kiaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBHIX Jud@pepeHIUpPOBAHHOTO,
npoduabHOTO OO0y4YeHHs, NpPU3BaHO OO0eCrneunuTh O00IIe00pa30BaTEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIIYCKHUKOB IIKOJbI, HEOOXOJIUMYIO ISt
aZanTaldyi UX K ObICTPO MEHSIIOUIMMCS YCIOBUSM KU3HU B COLIUYME, a TaKxkKe s
MPOJOIKEHUS O0yUYeHHs B OpraHu3anusx MpodhecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBISIETCS] OJTHON M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamme mno XuMHM Ha3HaueHUE TNpeAMeTa «XHUMHUS» MOTydaeT
NOAPOOHYI0O  HHTEPIPETalMi0 B  COOTBETCTBUM C  OCHOBOIOJIATaIOIIUMU
nonoxenusimu OI'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJIeH, COJIepKaHUs,
pe3ynbTatoB OOy4YeHUs M TpeOOBaHUU K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB.
CBUIETEILCTBOM TOMY SIBISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMBIE MPOrpaMMOM MO
XUMUU QPYHKIHH:

e HUHPOPMAIMOHHO-METOANYECKAS, peanu3alus KOTOpou oOecreunBaeT
MOJIy4YeHHE TPEACTaBICHUS O LENAX, COJepKaHUU, OOIIeH cTpareruu
0o0yueHUsl, BOCIIUTAHUS U PAa3BUTHS 00YUaAIOIINXCSI CPEACTBAMU MIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpodus;

e OpraHu3aIlMOHHO-TUIAHUPYIOIIAs, KoTopas npeaycMaTpuBaeT
OmpeNeNieHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS W TMOCJIEIOBATEILHOCTU
M3yUYeHHs] y4eOHOTO maTepuana, KOJWYECTBEHHBIX U KaYECTBEHHBIX €ro
XapaKTepUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJSI U OLEHKH O0pa3oBaTeNbHBIX OCTHXKEHHH 00ydaromuxcs B
paMKax HUTOTOBOM arTecTtanui B (OpME E€IUHOT0 TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Iporpamma a1 yriryOJ€HHOTO U3YUYEHUS XUMUU:

e YCTAaHABJIMBAE€T MHBAPUAHTHOE NPEJAMETHOE COJEpKaHUE, 0053aTelIbHOE
JUIsT U3y4eHUsT B paMKax OTIENbHbIX Mpoduiiei, mnpeaycMaTpuBaet



pacrpeneieHue U CTPYKTYpUpPOBAaHHUE €ro IO KjaccaM, OCHOBHBIM
COJIep KaTeNIbHBIM JIMHUSM/pa3jiesiaM Kypca;

e J1a€T MpUMEPHOE pacHpeesieHue y4eOHOro BpeMEHU, PEKOMEHIYEeMOT0 ISl
W3YUYEHHUS OTHEIbHBIX TEM;

e TMpenjaracT NPUMEPHYIO MOCIEAOBATEILHOCTh H3YyUYEHHUS y4eOHOro
Marepuaiia ¢ y4€TOM JIOTUKHU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e J1IaéT METOJIMYECKYIO0 MHTEPIPETALNIO LeJIeH U 3a/1ad W3yUeHHs IpeaMeTa
Ha yri1yOJ€HHOM YPOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero o0O0pa3oBaHMs, COAECPKATEIBHOM XapaKTepUCTUKHU
IUIAaHUPYEMBIX  PE3YJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTeIbHON
MpOrpaMMBbl CpEIIHETO o0111ero 00pa3zoBaHUs (IMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIbHBIX  JIEUCTBUH  0Oydaromierocsi MO OCBOEHUIO
COJIEpKaHUs TTpeaMETa.

[To BceM Ha3BaHHBIM MO3ULMSIM B MpPOTrpaMMe MO XUMHUH MPETyCMOTPEHa
MPEEMCTBEHHOCTh C OOYYE€HHEM XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a mpeesiaMi yCTaHOBJICHHOM MPOrpaMMoOil 10 XUMUM 00s13aTebHON
(MHBapUAHTHOM) COCTaBIAIONIEH COJAEpKaHUS Y4yeOHOTro mpeamera «XUMUSH
OCTaETCsl BO3MOXKHOCTh BEIOOpA €r0 BapUaTUBHOM COCTABIISAIONIECH, KOTOpas H0AKHA
OMPENENATHCS B COOTBETCTBUU C HAIMIPABICHHEM KOHKPETHOTO PpoQuisi 00yUueHusl.

B coorBerctBMM ¢ koHuentyainbHsIMM nosiokeHuamu DPI'OC COO o
Ha3HAYEHUU TMpPeaMETOB 0a30BOro u YriayOJEHHOTO YpPOBHEM B cCHUCTEME
mudPepeHIMpOBaHHOTO O0y4YEeHUsI Ha YPOBHE CpPEeAHEro o01iero oOpa3oBaHUS
XUMHUSIT HAa YPOBHE VYINIYOJIEHHOTO UW3Y4YEHHsS HAlpaBleH Ha peaau3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOITUM 3TANlOM MOJTYyUYESHUS] XUMHUYECKOTo 00pa3oBaHuUs
B paMKax W3y4YeHHUS CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKHUX
JUCHUIUIMH B By3aX U OpraHU3alusIX CpeIHeTo MpodheCcCUOHABHOTO 00pa30BaHuUs.
B 37011 cBsi3U n3yueHue npeaMera « XuMush» OpUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
pacuiupeHue ¢ yriyOJeHHE TEOPETUYECKOM U MPAKTUYECKOW MOJATOTOBKH
oOyyaromuxcsi, BRIOpaBIIMX OMpeAeaEHHbIN Tpo@uiab 00ydYeHus, B TOM YHCIIE C
MEPCIEKTUBONM  TOCJIEAYIOIIETO TOJyYEeHUS XUMHUYECKOro oOpa3oBaHus B
opraHuzanusx npodeccuonadbHoro ooOpazoBanusa. Hapsigy ¢ 3tum, B cBerTe
tpeboBanuit ®PI'OC COO k muaHupyeMbIM pe3ysibTaTaM OCBOCHUS (eaepaibHOM
o0pa3zoBaTeIbLHON MPOrpaMMBbl CPEIHETO O0IIEro 00pa30BaHUs U3yUEHUE ITPeAMETA
«XuMUs» OPUEHTUPOBAHO TAKXKE HA PEIICHHE 3aJlay BOCIHUTAHUS U COLIMAIBHOTO
pa3BuTUg OOydaronuxcsi, Ha (OPMUPOBAHUE y HHUX OOIIEHMHTEICKTYalbHbIX
YMEHUH, YMEHHI paludOoHaIN3aluyd y4eOHOro TpyJda M OOOOIIEHHBIX CIIOCOOOB
NEeATeNbHOCTH, UMEIOIIUX MEXIUCIUILUIMHAPHBIN, HAAPEIMETHBIM XapaKTep.



CocTraBnsiomuM peaMeTa «XUMHUs» Ha YpOBHE YIiayOJEHHOTO H3Yy4YEHUS
ABJSIIOTCSL  yrIyOnéHHble Kypchl — «Opranuueckas xumus» u  «OOmas wu
Heopranudeckas xumusi». [lpu onpeneneHnn moaxoa0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allid COJAEpP’KaHUA 3THUX KypCcOB B NIPOrpaMMe IO XUMHUU 3a OCHOBY
npuHATH nojoxeHuss GI'OC COO o paznnuusx 6a30BOro u yriry0iaEHHOTO YpOBHEH
U3Yy4YEHUS NIpeMETa.

OcHoBY coxepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOPraHUYeCKasi XUMHUsD» COCTABIAET COBOKYNMHOCTh MPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCA K 0a30BOMY YpPOBHIO M3Yy4E€HHs IpeAMeTa. JTa CHUCTEMA
3HAHWM MOJydaeT ONpeNeNEHHOE TEOPETUUYECKOE JOIMOJIHEHHE, I03BOJISIOINIEE
OCO3HAHHO OCBOMUTH CYIIIECTBEHHO OOJBIINM 00bEM (PaKTOIOTMYECKOI0 MaTepuala.
Tak, Ha yrinyOn€HHOM YpPOBHE HW3YyuYeHHs MpeaMera obOecriedeHa BO3MOXKHOCTh
3HAYUTEIHHOTO YBEJINUCHHS 00bEMA 3HAHUN O XUMHUECKUX PJIEMEHTAaX U CBOMCTBAaX
UX COCIMHEHUN HAa OCHOBE PACIIMPEHUS U YT1yOJieHUs MPEICTaBICHUN O CTPOEHUU
BEILIECTBA, XUMHUYECKOM CBS3M U 3aKOHOMEPHOCTSAX NPOTEKaHUS peakUui,
paccMaTpUBaEMbIX C TOYKHU 3PEHUSI XUMUYECKOM KUHETUKU U TEPMOJUHAMUKH.
N3yuenne nepuonnyeckoro 3akoHa u llepuoanueckoil CUCTEMBI XUMHYECKHX
AJIIEMEHTOB 0a3UPYyETCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MPEICTABICHUSIX
O CTpOEHMM aToma. XHUMHUYEecKas CBS3b OOBSACHAETCI C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUH NpH €€ 00pa30BaHUM U pa3pyLIEHUH, a TAKXKE C TOUKU
3peHHs MeXaHU3MOB €€ oOpa3zoBaHus. M3ydueHue THUIIOB pEAKIUNA JTOMOTHSIETCS
(GopMHpOBaHHEM TPEACTABICHUNA 00 3JIEKTPOXMMHUYECKHX MpoLeccax U
AJIEKTPOJIM3€E PACIUIABOB M PACTBOPOB BeIIECTB. B Kypce opraHn4eckoi XUMHUH NpU
PacCCMOTPEHHUH pPEAKIMOHHOM CHOCOOHOCTH COEOUWHEHUU yAensercs o0coboe
BHUMAaHHE BOIpPOcaM 00 3JIEKTPOHHBIX 3P (DeKTax, 0 B3aMMHOM BJIUSHUH aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIuu.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEP>KaHUE KypPCOB XUMHH YIiTyOlIEHHOTO
YPOBHS U3YUEHHUS JJIsI KJIACCOB OMpPEACIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep IOMOJHEHUN K OOleld CcucTeMe MPEIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSIHUE CMEXKHbIE NpeAMeThl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa JJisl KIIaCCOB XUMHKO-(U3UYecKoro npoduiis 00Jbllioe 3HaUeHue OyAyT
HMMETh JIEMEHTHI yueOHOro MaTepHaa rno ooueid xumuu. [Ipu nzyuenuu npeamera
B JAHHOM CJy4yae akIeHT OyJeT cjenaH Ha OOIIHOCTh METOAOB IMO3HAHUS,
OOIIIHOCTH 3aKOHOB U T€OPUH B XUMHUU U B (PU3UKE: AaTOMHO-MOJIEKYJISIpHAsE TEOPUS
(MouiekysipHast TEOpUs B (PU3UKE), 3aKOHBI COXPAHEHUSI MACChl U DHEPTUU, 3aKOHbI
TEPMOJIUHAMUKH, JJIEKTPOIN3a, IPEICTABICHUS O CTPOEHUHU BEIECTB U APYroe.

B To e BpeMs B cojAepKaHMM TMpeaMeTra sl KJIACCOB XHUMHKO-
OMOJOrnYecKoro npoguist OOJBIIMK yAeIbHBIM BeC OyJAeT UMETh OpraHuYecKas
xumus. B 3ToM ciayyae nmpenocTaBisieTcss BO3MOXHOCTb JIJIsl 00J1€€ 00CTOSITENIBHOTO



pPacCMOTPEHUSI XUMUYECKOM OpraHu3allii KJIETKU KaKk OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOW BXOHST, K IPHUMEPY, TaKUE CTPYKTYPHBIE KOMIIOHEHTHI, KakK
JUTIUJBI, O€IKU, YTIEBObI, HYKJIEUHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHUS 0
COCTaBE W CBOMCTBAX MPEJACTABUTENIEN OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
CIIy>KaT OCHOBOW JUISl M3Y4YEHHUS CYUIHOCTH MpPOIECCOB (HDOTOCHUHTE3a, AbIXAHUS,
MUIIEBAPCHUSL.

B mnnane ¢opmupoBaHUs OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0OlIlleHaYYHBIX METOJ0B MTO3HAHUS U OIbITA MPAKTUYECKOT0 MPUMEHEHHUS HAyYHBIX
3HAaHUW H3ydeHHUe MnpeaMera «XUMUsS» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIPEAMETAMU, BXOJSAIIMMH B COCTaB
npeaMeTHbix obnacreil «EcTrecTBeHHO-HAayuHbIE NpeaMeThD», «MaTeMartnka u
nHopmatrka» u «Pycckuil SI3bIK U JIUTEPATYPaAY.

[Ipu n3yuenuu yueOHOro npeamera « XuMus» Ha yriiyOJIEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOTO U cpeJHero oduiero oopazoBanus (Ha 0a30BOM ypOBHE),
3a/laueil MEepPBOCTENEHHON 3HAYMMOCTU SIBJISIETCS (OPMUPOBAHHE OCHOB HAYKH
XUMHUHU KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUSI, TPAKTUUECKOMN NeATeIbHOCTH
YEJI0BEKAa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpbI. Pelienne 3To 3agaun Ha
yriIyOIE€HHOM YpPOBHE H3Yy4YEHHUs NpeAMeTa MPENNnojaracT peaau3aluio TaKhX
LeJIeH, KaK:

e (QopMHupOBaHUE TMPEJCTABICHUN: O MaTEepUaIbLHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBIICHUW NPUPOJABI, O MECTE XUMHUHU B
CUCTEME €eCTECTBEHHBIX HayK U €€ Beaylled poiu B obOecriedeHuu
YCTOMYMBOIO  pa3BUTUA  4YEJIOBEYECTBA: B  pEUIEHUH  MpodiieM
AKOJIOTUYECKOM, SHEPreTUYeCKON M MUIeBOM 0€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHNU HOBBIX MAaTEPHUATIOB, HOBbIX UCTOYHHKOB YHEPIUU, B
o0ecrie4eHur PaIMOHANIBHOTO NPUPOONOIH30BaHUS, B (OPMUPOBAHUU
MUPOBO33pEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TAKXKE IKOJOTHUYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MPUPOAHON Cpelie;

e OCBOCHHME CHUCTEMbl 3HAaHHH, JICKAINIMX B OCHOBE XUMHYECKOU
COCTaBIISIIONICH €CTEeCTBEHHO-HAYYHOU KapTUHBI MHUpa: (YHIAMEHTAIbHBIX
MOHATUW, 3aKOHOB M TEOPHUM XHMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOEHHM BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOJMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX MNPOTEKAHUA XUMHUUYECKHX PEaKIUh, O
XUMHUYECKOM PaBHOBECHU, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00IImX
HAYYHBIX [TPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

e (GdopMHUpOBaHUE y 0o0yyarommuxcs OCO3HAHHOTO MTOHUMaHU
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKMX 3HAHUU [JIs OOBACHEHUS
KJIFOYEBBIX M€ M TpoOJeM COBPEMEHHON XHMUH, Uil OOBSICHEHUS U



MIPOTHO3UPOBAHHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
rPaMOTHOTO pelieHus mpoOieM, CBA3aHHBIX C XUMHUEHN, MPOTHO3UPOBAHUSI,
aHaJau3a M OIEHKH C MO3UIINN SKOJOTHYECKON 0€30MacHOCTH MOCIEeACTBUN
OBITOBOM U TPOU3BOACTBEHHOU [EATEIILHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMUYECKUM ITPOU3BOJICTBOM, UCIIOIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;
yriyOeHue NpeICTaBIeHUN 0 HAyYHbBIX METOJIaX MMO3HAHUs, HEOOXOUMBIX
JUIsL TIPUOOPETEHUsT YMEHUW OpUEHTHPOBAThCA B MHUPE BEIIECTB W
OOBSICHEHUS XMMHUYECKHX SIBJICHUW, HMMEIOIIUX MECTO B MpUPOAE, B
MPAKTUYECKOU IEATEIBHOCTH Y IIOBCEAHEBHOU )KU3HU.

B mmane peanuzamuu 1MEepBOOYEPEIHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIIUN 1IETOCTHOM CHUCTEMBI CpeHEro o0IIero oOpa3oBaHUs MPU H3YYEHUU
npeaMera  «XWUMHs» Ha  yriayOn€éHHOM  YpOBHE OCOOYI0  aKTyalbHOCTb
MPUOOPETAIOT TaKKE IEJIH U 3aa9H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHHUH TIPUPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JIACTH TEOPETHUYECKUX U
MPUKIAIHBIX HWCCIIENOBAHUNA B XUMHH, (OpMUpPOBaAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U T[O3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOCHHS
00IIIeUeI0BEUECKUX [ICHHOCTEN;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaTbHBIX U TBOPUYECKHUX
crocoOHocTe oO0ydaronuxcsi, (OpMHUPOBAaHUE Yy HHUX CO3HATEIBLHOIO
OTHOIIEHUSI K CamM0OOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHENTHOMN Mpo(decCHOHAIBHON U OOLIECTBEHHOM EeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3II0POBBI0 W TIOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HH;

dbopMHupOBaHWE YMEHHI W HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPHI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM YKOJIOTUUECKOMN JCATEINHHOCTH.

OO0mIee 9uCIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUYEHUS XUMHUHU HA YTIIYOJICHHOM
YpOBHE CpeaHero odiiero oopazoBanus, coctasisietr 204 yacon: B 10 knacce — 102
yaca (3 gaca B Hefento), B 11 kmacce — 102 gaca (3 gaca B Heemio).



COAEPKXAHUE OBYUEHUA
10 KVIACC

OP'TAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHM4YeCKOl XUMMH.

[IpenMet u 3HaUYEHNE OPraHUYECKOU XUMUH, IPEJICTABIICHHE O MHOT000pa3uu
OPraHUYECKUX COCTUHCHUN.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoJa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BaneHTHbIE BO3MOXKXHOCTM aTroMa yriepoia. XHMHUYECKas CBA3b B
OpraHUYECKUX COCTUHEHUSAX. TUMbl rHOpUAN3ALIUA AaTOMHBIX OpOUTasel yriepoa.
Mexanu3mbl 00pa3oBaHUsSI KOBAJIGHTHOW CBSI3M (OOMEHHBIM H  JIOHOPHO-
aKienTopHblid). TUMbl NEepeKphIBaHUS ATOMHBIX OpOUTalield, G- U T-CBS3U.
OnunapHasi, 1BOMHAsE U TpoiHasi cBsi3b. CrocoObl pa3pbiBa CBSI3€l B MOJIEKYJIax
oprannueckux BemiectB. [loHsTHe o0 cBOOOJHOM paaukane, Hykileoduie u
anexTpodue.

Teopus crpoeHnss opraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHHE TEOPUU CTPOCHUSA
OpraHUYeCKUX CcoeANMHEHUU. MOoNeKynspHble U  CTPYKTypHbIE  (OPMYIIBL.
CrpyktypHble (OpMyJIbl pa3IMYHBIX BHJIOB: pa3BEpHYyTas, COKpali€¢HHas,
ckenetHas. M3omepus. Buasl u3omepun: CTPyKTypHas, MNPOCTPAHCTBEHHAs.
OnekTpoHHbIE 3G (PEKTH B MOJIEKYJIaX OPraHUuYECKUX COEAMHEHUM (MHYKTUBHBIN U
Me30MEPHBIN 3PDHEKTHI).

[IpencraBnenne o kiaccupukaluu OpraHUYecKux BemiecTB. l[loHsiTue o
(dbyHKIIMOHANBHOM rpymne. ['oMonorus. 'omonoruueckue psaapl. CucteMaruueckas
HoMeHknaTypa opranundeckux coeauHeHuit (IUPAC) u TpuBmanbHble Ha3BaHUSA
OTAEIBHBIX MTPEICTABUTEIICH.

OcobeHHOCTH U KiaccU(UKaLMs OpraHMYEeCKUX peakiuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKIIMU B OPraHUYECKOW XUMUMU.

DKCNIEPUMEHTAIbHBIE METOJbl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
03HAaKOMJIEHHUE C 00pa3llaMy OPTraHMYECKUX BEIIECTB U MaTepualaMu Ha UX OCHOBE,
OMBITHl MO MPEBPAIICHUI0O OPTAaHUYECKUX BEIIECTB MPU HarpeBaHuu (TUIaBJIEHUE,
oOyIrJiMBaHWE M TOPEHHE), KOHCTPYHPOBAHUE MOJEIEH MOJEKYJ OPraHMYeCKUX
BEILIECTB.

YriaeBoaopoasbl.

Aunkanbl. ['omonornyeckuit psii ankaHoB, oOiiasi popmysia, HOMEHKJIATypa U
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJIKaHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTaneil yrieponaa, o-cBsizb. DU3MUECKHE CBOMCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: PEAKUMU 3aMEUICHHS, W30MEpU3alINH,
JNETUPUPOBAHUS, [IUKIIN3AIUHU, IUPOJIN3a, KPEKUHra, ropenus. [IpencraBnenne o
MEXaHU3ME PEAKINN paAUKAIbHOIO 3aMENICHHUS.

Haxoxpaenue B npupoge. CriocoObl MOTy4eHUSI U TPUMEHEHUE aTKaHOB.

Huxnoankanel. O0mas ¢popmyiia, HOMEHKIaTypa U uzomepusi. OcCoOeHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIOMPOIaH, IUKIO0YTaH) U OOBIYHBIX
(IIMKJIONIEHTAaH, IUKJIOTEKCaH) NUKI0aNKaHOB. CIOCOOBI OJIyYEHUs U PUMEHEHNE
IHUKJIOATKAHOB.

Aunkenbl. ['oMonoruueckuil psi ankeHoB, oOmas GopMmyna, HOMEHKIATYpa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aIKEHOB, SP>-TUOPHAM3aLIUs
aTOMHBIX opOuTanel yrieponaa, o- U m-cBsi3u. CTpyKTypHass U reoMeTrpuyeckas
(tmuc-Tpanc-) nzoMepus. usznueckre CBOMCTBA aJIKEHOB. XMMUYECKUE CBOMCTBA:
peaKUUy TPUCOCIUHEHUS, 3aMEUICHHUS B O-TOJIOKCHUE IIPU JIBOMHOM CBS3H,
nojauMepusanuu u okucieHud. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JBOMHYIO CBsA3b. CIOCOOBI MOJIyYeHUs U MPUMEHEHNE aJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPSKEHHBIE, U30JIUPOBAHHEIE,
Kymyauposantvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepuszanns conpsKEHHBIX
nueHoB. CriocoObl MOTYyUYeHUs M IPUMEHEHHE aJIKaJIUECHOB.

Ankunbl. ['omonoruyeckuil psij alkuHOB, oO1ast popMyrna, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKUHOB, Sp-
rudbpuan3anus aTOMHBIX opOutanei yriaepona. dusznueckue CBOICTBA aJIKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKIINU TPUCOCTIUHEHHUS], TUMEPU3ALNN U TPUMEPU3ALINH,
OKHCJIeHUA. KHCIOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbBIE peakiiuu Ha TPOUHYIO CBsI3b. CIIOCOOBI MONYyYEHUS U MPUMEHEHUE
AJKUHOB.

ApoMaTuueckue yTrieBoJopoabl (apeHsl). ['oMomoruueckuid psii apeHoB,
oOmast popMysna, HOMEHKIIATypa U U30MEepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJibl OeH3ona. Du3nyeckue CBONCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBA O€H30JIa M €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHUs B OCH30JbHOM KOJIBIIE U
YIJIEBOJOPOJHOM PANMKAIIEC, PEAKUUUA IPUCOCIUHEHUS, OKUCIECHHE TOMOJOTOB
Ooenzona. IlpencraBnenrie 00 OPUEHTUPYIONIEM JCHUCTBUM 3aMECTUTEIEH B
OCH30JbHOM KOJbIIE Ha MOpPUMEPE AIKWIBHBIX PAJAUKAIOB, KapOOKCHUIBbHOM,
TUAPOKCUIBHON, aMHUHO- W HUTPOrPYMIbI, aTOMOB TanoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoda. [lonumepuzanus crupona. CrocoObl MOIyYeHUs U
MPUMEHECHUE aPOMATHYECKUX YTIIEBOJIOPOIOB.

[Ipuponnsiii ra3. [lomytHeie HedTaHBIE Ta3bl. HeTh U €€ nmpoucxoxaeHue.
KameHnHbi#l yroyib U nNpoaykThl ero nepepadotku. CrocoObl nepepadoTku HEPTH:



MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTadUTUYECKHil), pUDOPMUHT, MHPOIU3.
[IpoaykTel nepepabOTKu HEPTU, UX TPUMEHEHHUE B IPOMBIILICHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPO/IOB.

DNEeKTPOHHOE CTPOCHHE TaJOTEeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMelIeHrs TajJjoreHa Ha TUAPOKCOrPYMIy, HUTPOTPyNIy, UHAHOTPYMIY,
amuHorpynmy. JleiicTBue Ha TraJoreHnpoOu3BOJHbIE BOJHOTO U CHUPTOBOTO
pactBopa mi€nouyu. BzaumMojelcTBUEe NUraJor€HAIIKAHOB C MAarHUE€M U I[MHKOM.
[Tousarue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanue
raJIOTEHIPOU3BOIHBIX YTJIEBOJIOPOJIOB B OBITYy, TEXHUKE U TMPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbI H3YyYEHHUS BEIIECTB U HX IPEBpAICHUN:
u3yueHre GU3NYECKUX CBOMCTB YIJIEBOJAOPOAOB (PacTBOPUMOCTH), KaU€CTBEHHBIX
peakiuil yrieBoJAOpOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeuMBaHWE OPOMHOW WIH
MOJHON BOJBI, pacTBOpa MepMaHTraHaTa Kalids, B3aUMOJICUCTBUE alleTUJIEHA C
aMMHa4HBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOEe OOHApyXKEHUE
yriiepojia U BOJOpOJia B OPraHMYECKUX BEIECTBaX, MOJyUYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, O3HaKOMJeHHE C koyuekiusamMu «HedpTte» u «Yroaws», ¢ oOpasnamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJECIUPOBAHHE MOJIEKYJl YTJIEBOJIOPOJIOB U
raJIOreHIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kanue oprannyeckue coelMHeHHs.

[Ipenenpubie ogHOaTOMHBIE cnUpThl. CTpoeHuE MoJieKyn (Ha mpumepe
MeTaHoJla W J3TaHosa). ['omonoruueckuii psa, oOmas QopMyrna, u3zoMepus,
HOMEHKIaTypa #  kiaccudpukanus. Dusnueckue CBONUCTBA  MpEAETbHBIX
OJIHOATOMHBIX CHUPTOB. BolopoaHble CBSI3M MEXIYy MOJIEKYJIaMU CIHUPTOB.
XUMUYECKHE CBOMCTBA: pEAKIMUM 3aMEIIeHUs, JAeTujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [{elicTBUE 3TaHOIa U METaHOJIa
Ha opraHu3M desnoBeka. CHocoObl MOMy4YeHUST W NPUMEHEHHE OHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMeHKIaTypa U u3oMmepus. OcoOeHHOCTU PUBUYECKUX U
XUMHYECKUX CBOWCTB.

MHOroaToMHbl€ CHUPTHI — ASTUJICHIJIMKOIL U ThullepuH. Duzndeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUH 3aMEIIECHHUSI, B3aUMOJIEUCTBUE C OPTaHUYECKUMU U
HEOPraHMYECKUMH KUCIOTaMU, KAYECTBEHHAs! PEaKilisl HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBienne o MexaHU3Me peakiuii HykiIeopuIbHOTro 3amenieHus. JleiicTBrue Ha
opraHu3M uenoBeka. CriocoObl MOMyYeHUs: U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BIUSHHE THAPOKCOTPYMMBI U
O0eH3onpHOrO siapa. duszmyeckue cBoiicTBa PeHona. OCOOCHHOCTH XMUMHUYECKHUX



cBoiictB (enona. KauecTBennole peakuuu Ha QeHon. TokcuuHOCTh (heHona.
Cnoco0sI nosyyeHus u npuMeHenue dhenona. Genondopmanbiaeruatas cMoia.

KapOoHunbHble COETMHEHHS — aJIbAETU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHUILHOU Tpynnbl. ['OMonoruueckue psiibl albIETUI0B U KETOHOB, OOIIas
dbopmyna, uzomepuss U HomeHkiarypa. dusnueckue CBONCTBA aldbJCTHAOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJETHI0B U KETOHOB: PEAKI[UU TPUCOETUHEHUS.
OkucieHue alblIeTU/I0OB, KAaYeCTBEHHbIE peakiuu Ha anbAeruabl. CrnocoObl
MOJIyYEHHS] U TPUMEHEHHE aJIbJIETU]IOB U KETOHOB.

OIHOOCHOBHBIE MpeIeTbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepust 1 HoMeHKIatypa. Pu3nuecKkue CBOCTBa
OJTHOOCHOBHBIX MPEIENbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJIEKYyJaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepuUKaAlUU, PEAKIUH C Y4YaCTUEM YIJIEBOJOPOJHOTO pajuKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KHCJIOTHIL. [loHsATHE O TNPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT — CJOXHBIX 3(upax. MHoroo0paszue KapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOMCTB HEMpPENENbHBIX U apOMATHUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHUCIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTtaBuTeny BhICIIMX
KapOOHOBBIX KHUCIIOT: CTEapuHOBas, MNaJbMUTUHOBAs, OJICMHOBAs, JUHO/E8As,
JIUHONEeH08as KUCTOThL. CrioCOOBI MOTYUYEHUs M TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuii psig, obmas Qopmyrna, u3oMepus H
HOMEHK/IaTypa. DPu3NUecKue W XUMHUYECKHE CBOMCTBA: THUAPOIU3 B KHUCIOW U
IIEJIOYHOM cpelie.

Kupsl. Ctpoenue, puzndeckue 1 XMMUYECKHE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCJION U 1IenoyHOoM cpene. OCOOEHHOCTU CBOWCTB JKHPOB, COAECPIKAIINX OCTATKU
HETpeETbHbBIX JKUPHBIX KUCIOT. JKUpPBI B IpUpO/IE.

MpbLT4 KaK COJIA BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

OO6mras xapakTepucTuKa yrieBojioB. Knaccudukarus yrieBogoB (MOHO-, AU-
u mnonucaxapuiabl). MoHocaxapuubl: TJIOKO3a, (pYyKTO3a, rajgakrosza, pudosa,
ne3okcupu6o3za. dusnyeckrne CBONCTBA U HaxOXkAEHHE B npupoje. oTOCUHTES.
XUMUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUU C YYaCTUEM CIIUPTOBBIX U aIbJACTHIHOU
IpyII, CIOUPTOBOE M MOJOYHOKHUCTIOE OpokeHue. I[IpumeHeHHe TIIIOKO3bI, €€
3HAUYeHUE B KU3HEACATEIbHOCTU OpraHu3mMa. J{ucaxapupl: caxapos3a, MajabTo3a U
nakTo3a. BoccTaHaBnuBaromye ¥ HEBOCCTaHABIUBAIOIINE Jucaxapuibl. ['uaponus
nucaxapugoB. Haxoxaenue B npupone u npumenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1eiuitono3a. CTpoeHHe MaKpOMOJEKYyJl Kpaxmana, TJIMKOTeHa U
1euTon03bl.  PU3NYecKue CBOMCTBA Kpaxmana U UEJUTIOJI03bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaja: THAPOJN3, KauyeCTBEHHas peakius ¢ HOJ0M. XUMHUUYECKHUE
CBOMCTBA WEJUIIONO3bI: TUIIPOJIN3, MOJdydeHue 3(upoB 1emiono3bl. [lonsarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIM MIENK).



DKCNIEPUMEHTAIbHBIE METOJBl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
PacTBOPUMOCTh PA3JIMUYHBIX CHUPTOB B BOJI€, B3aUMO/JICHICTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHME ATHJIOBOTO CIIUPTAa B aJbJETHJ HA PACKAIEHHOW MEIHOM IPOBOJIOKE,
OKHCIIEHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albJAeTUlIbl (C TUIPOKCHUIIOM
muammuHcepeopa(l) u runpoxcunom meau(ll)), peakius riaunepuHa ¢ THAPOKCHAOM
menu(Il), xumuueckue CBOICTBA pacTBOpa YKCYCHOM KHCIOTHI, B3aMMOJIEHCTBUE
pacTBopa roko3sl ¢ ruapokcugom meau(ll), B3anmoneicTBre kpaxmania ¢ HOJ0M,
pelieHrne HSKCIEepUMEHTANbHBIX 3a7ady 1o TemaM «CoupTel U (HEHOJbIY,
«Kapb6oHoBsie KHCIOTBI. CI0KHBIE DUPBIY.

A3o0Tcoaep:kalue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue MpOu3BOAHbBIE aMMHaka. Kiaccudukanus aMUHOB:
anudaTuyecKkue W apoMaTHYeCKHUe; TEePBUYHBIE, BTOPUYHBIE U TPETUYHBIEC.
Crpoenue moiiekyin, obmas ¢opmylia, U30MepHusi, HOMEHKIATypa U (PU3HUECKUE
cBolicTBa. XMMHUYECKOE CBOMCTBA anudaTU4ecKUuX aMHUHOB: OCHOBHBIE CBOWCTBA,
AJTKWIMPOBAHHUE, B3aMMOJECHUCTBAE TNMEPBUYHBIX AMHUHOB C a30THUCTOM KHUCJIOTOM.
Cosmn anKuIaMMOHUSA.

AHUIVH — IPEACTaBUTENIb AMUHOB apOMaTUIeCKOro psaa. CTpoeHHe aHWINHA.
B3aumHoe BiMsHUE Tpymnm aTroMoB B MoJiekysne aHuinHa. (OcoOeHHOCTH
XUMUYECKUX CBONCTB aHwiInHa. KauecTBeHHBIE peakiu Ha aHwInH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux aMuHoB. l[lonydyeHue aHwinHa U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeIbHbIE TPEACTABUTEIHN O~
AMHHOKHCJIOT:  TJIMIMH, alaHuH. @DU3NYEeCKHe CBOMCTBA aMHWHOKHUCIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peaklusl TMOJIUKOHJEHCAIINN, O00pa3oBaHHE TMENTHAHOU CBSI3U.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npuponHble moauMepsl. [lepBuyHas, BTOpUYHAs WM TpETUYHA
CTpYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OEJKOB: THAPOIU3, JEHATypalusi,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

ODKCNEPUMEHTAIbHBIE METOJbl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
pacTBopeHue O€NKOB B BOJIe, JeHaTypalus OEIKOB MpH HarpeBaHUU, IBETHHIC
peakiuu Ha O€lKH, pelIeHHEe OHKCIEPUMEHTAJbHBIX 3aJad [0 TeMaMm
«A3oTcoaepkalme OpraHnyecKrue coeTnHeHns» u «Pacro3HaBaHre OpraHn4eCcKux
COEIMHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHEHUS.

OCHOBHBIE TOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNU, CPEIHSS MOJICKYJISIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUM —
MOJIMMEPU3AIUS U TTOJTUKOHICHCAIIHS.

[Tonmumepubie Matepuanbl. I[lnactmacchl (NMOJMATHIICH, TMOJUMPOIUIIEH,
MOJUBUHWIXJIOPUJI, TOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKapOOHATHI,
nonudTWIeHTepedTanar). Y TUiIn3amus u nepepadoTka rmiacTyka.

DnacToMephl: HaTypaJIbHBIH KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaMeHOBBIM, XJTOPOMPEHOBHIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bomnokna: HaTypanbHble (XJIOMOK, MEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JTaBCaH).

[Tomumepsr CIIELIMAJILHOTO Ha3HAYCHUS (Tedon, KEBJIap,
AIEKTPONPOBOISIIINE TOJUMEPDI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HMX IPEBpAIICHUN:
O3HAKOMJIEHUE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
KaydyyKOB, pEIIEHUE OHKCIepPUMEHTAIbHbIX 3afad 1o Teme «Pacmo3HaBaHue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anayu.

Haxoxpaenue MmoJiekyyisipHOM (HOpMyJibl OpPraHUYECKOTO COEIMHEHUS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIINX B €70 COCTAB, HAX0KICHUE MOJIEKYJIIPHON
(hopMyJIbl OPraHUYECKOro COeAMHEHUS 0 Macce (00BEMY) MPOAYKTOB CTOpaHUsL, 110
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB pPEAKIMH W/UIW HCXOIHBIX
BEILIECTB, YCTAHOBJICHHE CTPYKTYPHOM (OpPMYJIbI OpPraHUYECKOro BEIIECTBA HA
OCHOBE €ro XMMHYECKUX CBOMCTB WM CIIOCOOOB MOJy4YEHUSs, ONpeeIeHUue A0JIU
BBIX0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXMpeIMETHBIX CBSI3EH MPU U3YUYEHUH OPTaHUYECKON XUMHU B
10 knacce OCYLIECTBISETCA 4Yepe3 HCIONb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSATUM, TaKk W TMOHSITUM, NPUHATHIX B OTAEIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHbIN (aKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHalIu3, CUHTE3, Kiaccudukanus, HaOII0JICeHHE, H3MEpPEHHE,
AKCIEPUMEHT, MOJIENb, MOJICIIUPOBAHHUE.

dusuka: Marepus, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHO€ COCTOSIHHE
BeIlleCTBa, (PU3MUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHUsS, CKOPOCTb, SHEPTus,
Macca.

buonorus: kmeTka, opraHmsM, JKOCHCTeMa, Owocdepa, MeTab0IU3M,
HACIEJICTBEHHOCTh, aBTOTPOMHBIA U TeTepOoTpO(HBIN TUN MUTAaHUS, OpOKEHHE,
dboTocuHTE3, AbIXaHHWe, OEJIKU, YTJIEBOJbI, KUPbI, HYKIECUHOBBIE KHUCIOTHI,
(hepMEeHTHL.



I'eorpadusi: mone3HbIe HCKOTAaeMbIe, TOTUTHBO.
TexHONnOrus: NHUILEBbIE NPOAYKThI, OCHOBBI PAlUHOHAIBHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMHH.

Atom. CocTaB aTOMHBIX sifep. XUMUYeCKUM aneMeHT. M3oromnbel. CtpoeHue
ANEKTPOHHBIX 000JOUYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUUECKUE YPOBHU U
noAypoBHH. AToMHbIe opOuTanu. Knaccudukanuss XuMU4ecKux 3JIeMEeHTOB (s-, p-,
d-, f-anementsi). PacmpeneneHue dIEKTPOHOB MO AaTOMHBIM  OpOUTAISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Yy>XJIEHHOM COCTOSIHUH, HJIEKTPOHHBIE KOH(UTYypaluu HOHOB.
DJEKTPOOTPULIATETBHOCTb.

[Tepunonnueckuit 3akoH u [leproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
J.. MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA W llepmoanueckoi CUCTEMBI
XHMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEM  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEIIECTB M0 TPYIIIaM U IEPUOJaM. 3HAYEHHUE TEPUOIAIECKOTO
3akoHa JI.1. Menneneena.

XuMH4uecKkasi CBsI3b. BHUIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTauyeckas. MexaHu3Mbl 00pa30BaHUsSI KOBAJICHTHOM CBS3U: OOMEHHBIA H
JOHOPHO-AKIENTOPHBIA. DHEPrus U JIuHA CBA3U. [10IsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHON cBA3U. KparHeie cBs3u. BogopoaHas CBs3b.
MexMOJIEKYIISIPHBIE B3aUMOICHCTBHUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOUN
CTPYKTYpPBbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha pUMEpPE COCAUHEHUN
3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBienne 0 KOMILUIEKCHBIX coeAUHEHUsAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTenb, JUTaHJbl. 3HAUYEHUE KOMIUIEKCHBIX COEIUHEHUM.
[ToHsiTHE O KOOPIUHATMOHHON XUMUH.

BemecrBa  MONEKYJApHOTO W HEMOJEKYJSIPHOTO  CTPOEHHs.  Tumbl
KPUCTATMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsatue o mucnepcHeix cucremax. Mctuanabie pactBopsl. lIpenacrasnenne o
KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAXKEHUST KOHIEHTPALMM PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJSIpHAsl KOHIEHTpauus. HacelleHHubie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIeCTB. TpUBHAbHBIC
HAa3BaHUA OTIEJIbHBIX NPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKux peakiuii B HEOPraHWUYECKOW M OpraHuYecKou
XUMHH. 3aKOH COXPaHEHHS MAacChl BEHIECTB; 3aKOH COXPAaHCHUS W IPEBPALICHUSA
SHEPTUM MPH XUMHUYECKHX peaknusix. TemioBbie d3QPEeKThl XUMUUECKUX PEaKIIHiA.
TepMoXuMHUYECKUEe ypaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB.
['omorenHble U rereporeHHslie peakuu. Katanus u katanu3aTopsl.

OO0patumblie 1 HeOOpaTUMBIE peaKInk. XUMHUUYEeCKOoe paBHOBecre. KoHcTaHTa
XUMHYECKOr0 paBHOBecHUsl. DakTOphl, BIMAIONIME HA TMOJO0KEHUE XHUMHUYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakunu. [Tpuauun Jle [larense.

OnekTponuTuueckass auccorumanus. CuibHble U CclHa0ble BIEKTPOIUTHI.
Crenenp aucconmannu. Cpena BOOHBIX PAacTBOPOB: KHUCIOTHAs, HEUTpalbHAasd,
menovyHas. Bogopoaueiii mokasatens (pH) pactBopa. I'maponus coneit. Peaknym
HMOHHOT'0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHCIICHUS.
Okucnurenb W BOCCTAHOBUTENb. [Iponiecchl OKHCIEHWST W BOCCTAHOBJICHHS.
Baxueimme OKHCIUTEIM W BOCCTAHOBHUTEIW. METOJ SJIEKTPOHHOro OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCNIEPUMEHTAIbHBIE METOJbl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
pa3oKeHue NEepOKCUAa BOJAOPOJAa B TMPHUCYTCTBUU KaTalIM3aTopa, MOJAEIHU
KPUCTALTHYECKUX PEIIETOK, TPOBEJCHNUE PEAKIINM HOHHOTO OOMEHa, ONpe/IeTIeHre
Cpeapl PacTBOPOB C TOMOIIBIO WHIMKATOPOB, W3YYECHUE BIMSHUS PA3IMUHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOW PEaKIMUu U TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heopranuyeckasi Xummusi.

[Tonoxenne HemeTamwoB B [lepnoandyeckoil cucteMe XuMHYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0COOCHHOCTH CTPOCHHS MX aToMOB. Du3znyeckue CBOMCTBA
HEMETAJIJIOB. AJIOTPOIHS HEMETAUIOB (Ha MpuMepe KUciIopoaa, cepsl, hochopa u
yriepoza).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METaJlJIaMU U HEMETaJUIaMH, BOCCTaHOBUTEIIbHBIEC CBOMCTBA. [ apuasl. TonnuBHbIE
AJIEMEHTHI.

lNanorensl. HaxoxnaeHue B mpupoje, CocoObl MOaydeHus, (GU3UYECKHE U
XUMHYECKUE CBOMCTBA. ['alloreHoBOOpOAbl. BaxkHelIIne KUCIOPOACOAEPKAILINE
COeIMHEHUs rajgoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI MOMYy4YeHUs
rajioreHoB. [ [puMeHeHne raJloreHOB U UX COCUHECHUN.

Kucnopoa, o3on. JlabopaTopHble U MPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
KUCIopoaa. PU3NUYEeCKne U XUMUYECKHME CBOWCTBA UM MPUMEHEHUE KHCIOpOJa U
030Ha. OKCUABI U TEPOKCUIBI.



Cepa. Haxoxnenue B mpupojie, CIOCOObI MOJy4YeHUs, (PU3NUECKUE U
xumuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsl(IV), oxcun
cepbi(VI). Ceprauctas u cepHasi KUCIOTHI U UX coau. OCOOEHHOCTH CBOMCTB CEPHOU
KUCIOTHI. [[puMeHeHne ceprl U €€ COeTUHEHN.

A30T. Haxoxnenwe B mnpupoje, crnocoObl MOoaydeHus, (U3NYEeCcKue u
XUMHYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAs U a30THaA
KUCJIOTHI U X colini. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMenenne azora
U €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ocdop. Haxoxnenue B mpupojae, crnocoObl MONMydeHHUs, (PU3UUYECKUE U
xumudeckue cBoicTtBa. Dochunsl u dochun. Oxcunpl docdopa, dochopHas
kuciaota u e€ conu. Ilpumenenmne dochopa u ero coeaunenuit. dochopHbIe
yaoOpeHus.

Yrnepon, HaxoxJeHWE B MpuUpoje. AJIOTPONHbIE  MOJIU(DUKAIIY.
dusznyeckue U XUMHUYECKHE CBOWCTBA TMPOCTHIX BEILIECTB, OOPa30BaHHBIX
yriepoaom. Oxcup yrinepona(ll), oxcun yrnepona(IV), yronbHas kuciora u e
coJii. AKTUBUPOBAHHBIN yTOJb, ancopOuus. DynnepeHsl, rpadeH, yriepoHble
HaHOTPYOku. [IpuMeHeHre NpOoCThIX BEIIECTB, 0OPA30BAHHBIX YTIEPOJOM, U €ro
COEIMHECHUM.

Kpemuuii. Haxoxaenue B mpupojie, CocoObl MOJy4YeHUs, (PU3HUECKUE U
xumuueckue cpoiictBa. Oxcun kpeMHusi(IV), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpumeHenune kpeMHus U ero coequHeHui. CTEKI0, €ro MoJay4eHnue, BUIbl CTEKIIA.

[Tonmoxenne MmetamioB B [leproandeckoil cUCTEME XUMUUYECKHUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JOYEK aToMOB MeTaiioB. OOiue
¢uznyeckue cpoiicTBa MeTamuioB. [IpuMeHeHHMe MeTasioB B OBITY U TEXHHKE.
CnuiaBbl METaIOB.

DNEeKTPOXUMHUUECKUNA Pl HampsbkeHuit  metamwioB.  OOImue  crmocoObl
MOJTy4YECHUS METaJIOB: TUIPOMETAILTYPIus, MUPOMETAJTYPIHsl,
anexktpomeramnyprus. [lonstue o koppos3un meramioB. CrnocoObl 3alIuThl OT
KOpPPO3UHU.

O6mas xapaktepuctuka MetanoB [A-rpynmsl [lepuogudeckoid CHUCTEMBI
XUMUYECKUX dN1eMeHTOB. HaTtpuil u kanuii: nonydenue, GU3nYECKre U XUMUUECKUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHECHUM.

O6mas xapakrepuctuka metamioB IIA-rpynnel [lepuoandeckoit cucTeMbl
XUMUYECKUX JJEMEHTOB. MarHuii W Kanblui: nonyuyeHue, (GU3UYECKHE U
XUMHYECKUE CBOWMCTBA, MPUMEHEHUE IMPOCTBIX BEIIECTB M HMX COCIUHEHUI.
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.

AJIOMUHUN: TOTydYeHue, PU3nueckue 1 XuMUUECKUe CBOMCTBA, TPUMEHEHHUE
MPOCTOr0 BEIIeCTBA M €ro coeAuHeHUW. AmdoTepHble CBOWCTBA OKCHUIA U
TUAPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHHSL.



OO6mass  xapakTepucTuka MeTajuioB MoOouHblx mnoarpynn (b-rpymm)
[Teproanueckon CUCTEMBI XUMHUYECKUX JJIEMEHTOB.

Pu3nyecKne U XMMHYECKUE CBOMCTBA XpOMa U €ro coenruHeHnil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u NpuMEHEHNE XpOMa.

Ou3nyeckne M XUMHYECKHE CBOMCTBA MapraHiia M €ro COEIUHEHHM.
Baxwneiimue coenunenuss wapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranar kanusi, ero OKMUCJIUTEIbHbBIE CBOMCTBA.

dusnyeckre U XUMHYECKHE CBOMCTBA JKeJie3a M ero coemauHeHuil. OKCHIbI,
ruapokcusl u conu xeneza(ll) u xeneza(Ill). [Tonydyenne u npuMeHeHue xemnesa u
€ro CIJIABOB.

du3nyecKne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHenuid. [lomyyenue u
MPUMEHECHUE MEJIN U €€ COCTUHEHUN.

[uuk: mnonyyeHue, (U3MYECKHE W XUMHYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA ¥ TUJAPOKCUAA IMHKA, THAPOKCOKOMIUIIEKCHI IUHKA. [[puMenenune
IUHKA U €r0 COCIUHCHUMN.

DKCNIEPUMEHTAIbHBIE METOJBl M3YYEHHUS BEIIECTB WU HUX NPEBPALICHUN:
u3yueHre oOpaslloB HEMETaJUIOB, ropeHue cepnl, ¢docdopa, xene3a, MarHus B
KUCJIOPOJIE, HW3YYECHHE KOJUIEKIUMU «MeTaminsl U CIUIaBbDY, B3aUMOJCHCTBHE
IIEJOYHBIX U IIEJIOYHO3EMEIbHBIX METAIJIOB C BOJOM (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJEHCTBHE IIMHKA U JKejie3a C pacTBOpaMH KHUCIOT U
1IETI0YEN, KaYECTBEHHBIE PEAKIIMY HA HEOPTraHMYECKUE AHUOHBI, KATUOH BOJOPOAA
W KaTHOHBbl METAJUIOB, B3aWUMOJCHCTBUE THUAPOKCUIOB AIIOMUHUS W IIUMHKA C
pacTBOpaMu KHUCJIOT U IIEJOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aa4 110 TEMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop M UX COCAUHEHUS,
«MeTanibl TJIaBHBIX MOATPYIID, «MeTamibl MOOOYHBIX TOATPYII.

XuMHS U KU3Hb.

Ponp xumum B obecriedueHUn yCTOMYUBOrO pa3BUTHUs delioBeuecTBa. [lonsarue
0 HAyYHBIX METOJAX MO3HAHUS U METOJO0JIOTHH HAYYHOT O HcciaenoBanus. Hayunsie
MPUHIUIBI OPTaHU3alNN XUMUYECKOT0 MPOU3BOACTBA. [IpoMbIliieHHbIE CITOCOOBI
MOJTyYEHHs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpPE MPOU3BOACTBA aMMHUAaKa, CEPHOU
KHUCJIOTHI, MeTaHoJa). [I[poMbInieHHbIE CTOCOOBI MOTYYEHHUSI METAJNIOB U CILJIABOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEIbl U €ro ocaeacTBus. Poib xumun B
00€eCIeueHNH dHEPreTHIeCKOr 0€3011acHOCTH.

Xumusi © 300poBbe 4yesoBeka. JlekapcTBennbie cpencrtBa.  [IpaBuima
WCMOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XuMuK B pa3BUTHU MEIHUIIUHBL.

XuMus MUIIKA: OCHOBHbIE KOMIIOHEHTHI, MUILIEBBIE 100aBKU. Ponb Xumuu B
o0OecrieueHnu MUIIEBON 0€30MacHOCTH.



Kocmernueckne u mnapdromepHsie cpenctBa. beitoBas xumwus. [IpaBuna
0€30IacHOro UCIOIb30BaHUs MPenapaToB OLITOBOM XMMHUHU B IOBCETHEBHOM KU3HHU.

XuMusi B CTPOUTEILCTBE: BaXKHEHIIIUE CTPOUTENbHbIE MaTepuaibl (LIEMEHT,
0eToH).

Xumus B CeIbCKOM X034icTBe. OpraHnyeckre 1 MUHEpaabHbIE yA00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHaibl, KPACKU, CTEKJIO, KepaMHuKa.
Marepuansl 115 3JI€KTPOHUKU. HaHOTEXHOMOTU M.

Pacuérneie 3anaun.

Pacuétpl: Macchl BemiecTBa WM 00bEMa Tra3o0B MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WK 00bEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEIIECTB, MACChI
(00BEMa, KOTMYECTBA BEUIECTBA) IPOYKTOB PEAKIINH, ECIU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOJIYKTa PEaKIUU, €CIU OJHO
W3 BEHIECTB JAaHO B BHUJE pacTBOpa C ONPEACIEHHOM MAacCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTPAILINU BEILIECTBA B
pacTBOpE, AOJIH BBIXOIA MPOAYKTA PEAKLIUHA OT TEOPETUUECKU BO3MOXKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€M MpU  HU3Yy4YeHUM  oOmel
HEOpPraHMYEeCKOW XUMUH B 11 KJacce OCyIIECTBISIETCS YEPE3 MCIIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATHUHI, IPUHATHIX B OTACIIBHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3A,
TEeOpusl, 3aKOH, aHallu3, CUHTE3, KJacCU(pUKaIus, MePUOJUIYHOCTh, HAOIIO/ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIUPOBAHHE.

®du3uKa: MaTepusi, MUKPOMHP, MAKPOMUDP, ATOM, JJIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TONbI, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHb, BELIECTBO,
TeNno, O0OBEM, arperaTHOE COCTOSIHME BEIIECTBA, WJICANIbHBIA ra3, (U3UYECKHE
BEJIMYMHBI, €AUHHIBI U3BMEPEHHUS], CKOPOCTh, SHEPTHS, MACCA.

buonorus: kinerka, opranu3M, skocuctema, onocdepa, MeTadboaM3M, MaKpO- U
MUKPOIJIEMEHTBI, OCJIKU, UPHI, YTIE€BOJbl, HYKIEUHOBbIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIMBO,
pECYpPCHL.

TexHonorus: XuMU4YecKass MPOMBIIUIEHHOCTb, METAJUIYPIrUsi, CTPOUTEIbHbBIC
MaTepHUaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIUIEHHOCTb,
(dhapmaiieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJACTBO KOHCTPYKLIHOHHBIX MaTEpUANIOB, SJICKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITIPOI' PAMMBI 110 XMUMHNHU
HA YI'JTYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

B coOTBeTCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XHMHsS» Ha yYPOBHE CPEIHErO
oOiiero o0Opa3oBaHUsSl BBIACJICHBI CJICAYIONIME COCTABJSIONIME: OCO3HAHUE
OOy4aloIMUMHUCA POCCUICKOW TPaKJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CaMOOTPEICNICHUIO; HATUYNE MOTUBAIIUU K
O0Oy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJACTBOBATHCS
MPUHATEIMA B OOIIECTBE TMpaBWJIaMH W HOPMaMH TOBEICHHS; HaJU4Ne
MIPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH L[ETU U CTPOUTH
KU3HECHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yJibTaThl OCBOEHUSA MpeaMeTa «XUMHS OTpPaXKaroT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M TPAKTUYECKON JesTeIbHOCTU
oOyyaromuxcs B Mpoliecce peain3alnuu 00pa3oBaTebHOM NS TENLHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHs OTpPaXKaroT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUUECKON AesTEIbHOCTU
oOyyaromuxcsi B Mpolecce pean3ainur o0pa3oBaTEIbHON JEATEIbHOCTH, B TOM
YuUCJIe B YaCTH:

1) rpaskIaHCKOr0 BOCIIMTAHUSA

OCO3HAHUS 00YUYAIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX IIPpaB U 00SI3aHHOCTEM,
YBKEHUS K 3aKOHY U MIPABOIOPSIKY;

MPEJICTaBJCHUS O COIMAIIPHBIX HOPMaxX MW TMpaBWIaX MEKIMIHOCTHBIX
OTHOIIIEHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOM CSITEILHOCTH MPU CO3JAaHUU YUEOHBIX
MPOEKTOB, PEIICHUHU YUEOHBIX U TO3HABATEIbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI IPYTUX MIPU aHAJIU3€ PA3TUYHBIX BUJIOB YUEOHOU JAEeSTEIbHOCTH;

2) IAaTPMOTHYECKOr0 BOCTIUTAHUSA:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTCYECTBCHHOU XHMMUU;

YBOKEHHUSI K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUJIOKEHUS XWMHHM, OCO3HAaHMSI TOTO, UYTO JIaHHbIE HAyKU €CTh pe3yJbTar
JUTUTENIbHBIX ~ HAOMIOJACHUM, KPOIOTIMBBIX JIKCIEPUMEHTAIbHBIX  TOHMCKOB,
MOCTOSTHHOTO TPyJa YUYEHBIX U MPAKTUKOB;

MHTEpeca U M03HaBaTeIbHBIX MOTUBOB B MTOJTYUYE€HHUH U MOCIEYIONIEM aHATTU3e
nH(pOpMAINU O MIEPEIOBBIX JOCTHKEHUSX COBPEMEHHOM OT€YECTBEHHON XUMUMU;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEACHUSI;

CIIOCOOHOCTH OILEHUBATh CUTYyalluH, CBA3AHHBIE C XUMHUUYECKUMHU SBICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3ULIMKA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUSA IOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl I[IEHHOCTEN 3J0pOBOrO H 0Oe3omacHoro obpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOroicHUsT MpaBwil 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJIOBON JEATEIHHOCTH;

MOHMMAHUSl [EHHOCTH TpPaBUJl HHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJECHUS B CUTYaIUsX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TOCJIEICTBUN W HEMPUSTUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

5) Tpy10BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIE0BATEIbCKOM
NEATeNbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM W  Jpyrux BHUAaX
NeATEIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3aj]ay
COITMAJIbHOM HAMPaBJIECHHOCTH (B paMKax CBOETO Kjacca, IMIKOJIbI);

MHTEpeca K MPaKTUUYeCKOMY M3Yy4YeHUI0 mpodeccuil pa3iuyHOro pojaa, B TOM
YHCJie Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUH,

YBXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU eI TENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYATBHONH TpPAaEKTOPUH
oOpa3zoBaHus, Oyaymieil mpodeccur W peanu3aluu COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HUHTEPECOB U
noTpedHoCTeH 00I1IeCTBa;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTMYECKHU 11€JIECOO0PA3HOr0 OTHOIICHHS K NPUPOJE KaK HCTOUYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIE;

MMOHUMaHMA TJIOOAIBPHOTO XapakTepa 3KOJOTHYECKHX IpoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE MPUPOTHON M COIMAIBHOM CPEIbI;

OCO3HAHUA HEOOXOJUMOCTH HCMOJIb30BAaHUS JOCTHOKEHUM XHUMUH IS
pelIeHsT BOIIPOCOB PAIlMOHAIIBHOTO MPHUPOIONIOIb30BaAHUS;



AKTUBHOTO HENPUATHS JEUCTBUN, NTPUHOCSAUIUX BpPEA  OKpYKalolleH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMpPHUSTHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HaJU4usl Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJIEHUS, SKOJOTUUECKON KYJIbTYPHI,
ombITa JEeATETbHOCTU AKOJIOTUYECKON HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHONW M COLIMAIIBHOM
MpaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH HUJEOJOTUU
xemohoouu;

7) 1eHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
1 00I1IECTBEHHON MPAKTUKH;

MOHMMAaHUSl cHenuUKA XUMUU KaK HayKH, OCO3HaHUs €€ poju B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUIECHUS, CO3JaHUM IETOCTHOTO
MpEJCTaBICHUS 00 OKpYKAIOIleM MUpE KaK O €IMHCTBE MPUPOJBLI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpOOJIeM COXpaHEHUs
MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHH JUIi COBPEMEHHOM
[MBWIN3ALNY: B €€ TYMaHUCTUYECKOW HAITPABJIEHHOCTU U BaXKHOU POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepUallbHOM KyJbTYphl, B PELICHUH TJIOO0ATBHBIX MpolieM
YCTOMYMBOI'O Pa3BUTHUSI YEJIOBEUECTBA — CHIPhEBOM, SHEPreTUUECKON, MUIIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00ECIEYEHUU YCIOBUM
YCIIELIHOTO TPY/Aa U SKOJOTHYECKH KOM(POPTHOU KU3HU KaXKIOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHHMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCMOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHAIu3a U OOBSCHEHUS SIBIICHUI OKPY’KAIOIIEro MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUHN, YMEHHUS JeIaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HaYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IIEJIbIO TIOJIyYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0OBATENbCKOMN AesTEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHHU C KM3HEHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K 0OCOOEHHOCTSAM TpyJla B pa3luuHbIX chepax mpodeccuoHanbHOM
NESATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MertanpenMeTHbie pe3yiabTaThl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YpOBHE
cpeaHero ooImero oopa3oBaHus BKIOYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHuUs MHPOBO33PEHUSA 0o0yyarommuxcs
MEXKIUCIUIUIMHAPHBIE (MEXMIpPEIMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpakarolue
LETOCTHOCTh HAy4YHOM KapTUHBI MHpa U ChHeuuduKy METOJOB MO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPTrus, SIBIICHUE,
MPOIIECC, CUCTEMA, HAYUYHBIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCIe0OBaHNE, HAOMIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJIbHbIE yuyeOHble NEeUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

pEryJISTUBHEIE), obecrieunBaroIIe dbopmupoBaHue GyHKIIMOHATBHOM
IPAMOTHOCTH M COLIMATILHON KOMIIETEHIIUN 00YUarOIINXCs;
CIIOCOOHOCTH oOyyJaromuxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIE
JNEUCTBHUS B IO3HABATEIBHOW U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

1) 6a3oBble JIOrHYECKHE A€ CTBHUS:

CaMOCTOSITETbHO  (hOopMynupoBaTh U aKTyalIM3UupoBaTh  MOpoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAeATh IeNH JEITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTh PE3YIbTATHI ACSATEILHOCTH C TOCTABICHHBIMHU LIEJISIMU;

HCTIOJIb30BaTh MPH OCBOCHUW 3HAHUW MNPHUEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEepHbIE MPU3HAKU TMOHSATUNW U YCTAaHABIMBATH MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JJISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHMS M KPUTEPUU IS KiIacCH(UKAIIMU BEIIECTB M
XUMUYECKHUX PEaKIUif;

YCTaHABJIMBATh MPUYUHHO-CICACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCyXICHUS (MHAYKTUBHBIC, JACAYKTHUBHBIEC, IIO
aQHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pPacCMaTPUBAEMBIX
ABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MIPUMEHSITH B MPOIECCEe MO3HAHUSL MCIOJIb3yEMbIe B XUMHUU CHUMBOJIUYECKHE
(3HaKOBBIC) MOJEIH, TPEOOPA30BLIBATH MO/ICIIbHBIE TTPEACTABICHUS — XUMHUYECKUM
3HaK (CMMBOJI) AJIEMEHTa, XUuMHUueckas (popMyia, ypaBHEHUE XUMUUYECKON peakiuu
— MPU PEIICHUH Y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH



Ha3BaHHbBIC MOJIENIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4yaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKIE 1eCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAayYHOTO IMO3HAHUS BELIECTB U XUMUUYECKUX
pEeaKUHnii;

(dhopMyIHpOBATH IEIU U 3a/1a4U UCCIIEI0BaHUs, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMHUPOBAHUSI TUMOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHUPOBAHUS U TMPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOMIONATh 32 XOJ0M
MpoIecCa, CaMOCTOATENIbHO MPOTHO3UPOBATH €r0 pe3ylbTar, (QopMyIupoBaTh
000011IeHNS U BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJAEIaHHOM padoTe;

MpuoOpeTaTh OMNBIT YUYEHHYECKON HCCIENOBATENbCKOM U MPOEKTHOM
NEATeNbHOCTU, TPOSBISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX uUHopManuu (Hay4dHO-
MOMyJIsIpHAasl JIUTepaTypa XHUMHYECKOIO COJIEp>KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTEepHeTa), aHanu3upoBaTh UHPOPMAIUIO PA3IUYHBIX BUIOB U (POpM
MpeJICTaBIICHHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTD;

(dbopMyIHpOBaThH 3aMPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
orbope wuHbOpMaALUM, HEOOXOAUMOW ISl BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIPEIIEIIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT HCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMalbHYIO  (GOpMYy  TpEACTaBICHUS
uH(opmaru (cxemsl, rpaduku, AUArpaMMmbl, TAOIULIBI, PUCYHKU U IPYTHUE);

MCIIOJIB30BaTh HAYYHBIN A3BIK B KAUECTBE CPEICTBA MPU pabOTE C XUMUUECKOM
nHpopMaIren: TPUMEHATh MEXKNpeaAMeTHbIe ((U3nYeckue U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, POpMYJIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIHNYCCKHUC CPCACTBA HATI'TIAAHOCTH.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHBLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:



3a/1aBaTh BOIMPOCHI MO CYLIECTBY 00CYK/IaeMOUl TEMBI B X0OJI€ UAIOTa U/WIH
JIMCKYCCHH, BBICKA3bIBATh UJIeH, POPMYITUPOBATH CBOU MPETIOKEHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TTPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIMEH pe3yIhTAaTOB IMO3HABATEIHPHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIEHO WJIH COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHCHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW PaOOTHI MO HUCCIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaTu3aiuy yIeOHOTO TPOeKTa, U (OPMYITUPOBATH BBHIBOIBI
M0 pe3yibTaTaM MPOBEACHHBIX HMCCICIOBAHUN IMyTEM COTJIACOBAHMS IO3HIIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH:

CaMOCTOATENIbHO IUJIAaHUPOBATh M OCYILECTBIATH CBOK I103HABATEIbHYIO
NesTeNbHOCTh, Ompenensis €€ Lead M 3aJadyd, KOHTPOJIMPOBAaTH U IO MeEpe
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEAjaraéMblid aJIroput™m ACHCTBUN NpHU
BBIIIOJIHEHUH YYEOHBIX W HCCIEAOBATENIbCKUX 3aJad, BbpIOMpaTh Hauboliee
3¢ (eKTUBHBIN €rMOCO0 MX peleHUus C Y4YETOM IMOJY4YEHUS HOBBIX 3HAHMM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JEATEIHPHOCTH Ha OCHOBE CcaMoOaHaHW3a W
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJBbTATHBI

[IpeameTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMBI 110 XUMHUH Ha YTITyOJIEHHOM
YPOBHE Ha YPOBHE CPEAHETO 00111eT0 00pa30BaHUs BKIIOYAIOT ClIeU(PUUECKUE IS
y4eOHOTO TpeaMeTa « XUMUS HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI EHCTBUIA TI0
OCBOCHHUIO, HHTEPIIPETAIIMH M MPEOOPA30BAHUIO 3HAHUH, BUJbBI JCITCIHBHOCTH IIO
MOJIYYCHUIO HOBOTO 3HAHWUS W TPUMEHEHWIO 3HAHWUN B DPA3JIMYHBIX yUeOHBIX
CUTYaIMsIX, a TAKXKE B pPeabHBIX JKU3HEHHBIX CUTYAIUAX, CBA3aHHBIX ¢ XUMHEH. B
mporpaMme IO XHMHH TIPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI IO TOJaM
U3Yy4YCHUSI.

10 KJIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEICTABICHUI: O MECTE M 3HAYEHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIEYEHUU YCTONYMBOIO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKOM, SJHEPreTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUU HOBBIX MaTEpHAaJIOB,



HOBBIX HMCTOYHUKOB SHEPTHH, B o0OecrieueHn palMOHAIILHOTO
MPUPOJIONONAL30BaHus, B (HOPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJI0BEKa, a TAKKE IKOJIOTUUECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOU CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHMUYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MOHATHUS — XUMHUUECKUN IJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0ojouka aroma, S-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI aTOMa, TrUOpuau3aIus AaTOMHBIX oOpOuTalie, HOH, MOJIEeKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BbEM, YIIIEpOAHBIN cKeleT, GyHKIIMOHAIbHAs
rpylna, pajaudkan, CTPYKTypHble (opMyibsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), H30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHas (TeoMeTpuueckKas,
ONTUYECKAs), HU30MEpPbI, TOMOJIOTUYECKHN psAJ, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHUCJIOPOJ- M a30TCOAEpKAlllie OpPraHUYeCKUEe COETUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS, TEOPUM, 3aKOHBI
(mepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPTraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHUsI MacChl BEMIECTB, 3aKOH COXPAHEHUS
W TpeBpalleHUs OHHEPruud MpU XUMHUUYECKUX pEeaKIHUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMHUHU, MUPOBO33PEHUECKHE 3HAHMS, JEXKAIIUe B OCHOBE
MOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUM; MPEJICTABICHUS O
MEXaHM3MaX XHUMHYECKUX peaKIui, TEPMOJUHAMUYECKUX ¢ KHUHETUYECKHUX
3aKOHOMEPHOCTSX X MPOTEKAHUS, O B3aUMHOM BIIMSIHUM ATOMOB U T'PYIINT aTOMOB B
MoJeKyJax (MHAYKTUBHbIA U Me30MepHbIN 3¢ dekTol, opueHTantsl [ u 11 pona);
(haKTOJIOTUYECKHE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYy4YEHUU U 0€30MacHOM
WCIOJIb30BaHUN BAXXHEUIIIUX OPraHUYECKHX BEHIECTB B OBITY U MPAKTUYECKOU
JeSATeNIbHOCTU YEJIOBEKa, OOIIMX HAYUHBIX MPUHIIMIAX XUMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEPaOOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEpHbIE MPU3HAKU TMOHATHIA,
YCTaHaBJIMBATh UX B3aUMOCBS3b, MCMHOJb30BATh COOTBETCTBYIOLIUE MOHATHUS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPTraHUYECKUX COEIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsI COCTaBICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKHUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHUS! XMMUYECKUX PEAKIUN U PACKPBHIBATH UX CYIIHOCTD:
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIHMil  MOCPEACTBOM  COCTaBJICHUS
ANEKTPOHHOTO OajaHca »dTUX pEakIui, peakluii HOHHOTO OOMEHa MyTEéM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUH;



M3TOTaBIMBATh MOJIEIU MOJIEKYJ OPraHUYECKUX BEIIECTB ISl WILUTIOCTPALIUU
UX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHM: YCTaHABIMBATH MPUHAJIEHKHOCTh M3YUYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne COeAMHEHUW, JaBaTb KM Ha3BaHUS 10 CHUCTEMaTUYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS AJISI OTACIBHBIX
MPEJCTABUTENIEN OpPraHMYECKUX BEIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJIUIEPUH,
ATUJICHTJIMKONb, (eHos, Qopmanbaerui, aneTaiblIeruj, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsI, OJICMHOBASI, MAJIbMUTUHOBAS KUCIIOTHI,
TJIMIUH, aJaHuH, MajlbTo3a, PPYKTO3a, aHWIWH, TUBUHUJ, U30MPEH, XJIOPOMPEH,
CTUPOJI U JIPYTHUE);

c(hOpMUPOBAHHOCTh yMEHHUS ONPENENATh BHJ XUMHUYECKOW CBSA3U B
OpraHUYECKUX COEJUHEHUSIX (KOBAaJICHTHass U MOHHAasi CBs3b, G- M T-CBS3b,
BOJIOPOIHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHHUSA NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. BytiepoBa 11t 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHU XapaKTEPU30BAThH COCTAB, CTPOCHUE, PU3NUECKUE
U XUMHUYECKHE CBOMCTBA THUMNUYHBIX TMPEICTAaBUTENCH pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEILIECTB: AJIKAHOB, IMKJIOAIKAHOB, aJIKEHOB, aJIKaJIMEHOB, aJIKUHOB,
apoOMaTUYECKUX YTIJIEBOJOPOJOB, CHUPTOB, AJIbJETU]IOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX M CIOXHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUM U AMUHOB,
aMUHOKHUCJIOT, O€JKOB, yrieBoJoB (MOHO-, JAU- W  TOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIUl C MCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMUPOBAHHOCTh YMEHUS TMOJTBEPXKJAaTh HA KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOU CIIOCOOHOCTU OPTaHUYECKUX COETUHEHUM OT
KPaTHOCTH U THIA KOBAJICHTHOU CBSA3M (G- U T-CBSI3M), B3AUMHOTO BIUSIHUSL aTOMOB
U TPYIIIl aTOMOB B MOJIEKYyJax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
CBIpbs (HeTh, MPUPOAHBIN ra3, yroib), ClIOCOOBI €ro NepepadoTKU U MPAKTUIECKOE
MIPUMEHEHUE MTPOTYKTOB NEPEpadbOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYyYHBIX
METOJIaX MO3HAHUS — HAOJIOJACHUU, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUSI IPUMEHSITH OCHOBHBIE OTIEPAIIMU MBICIIUTEIIHHOM
NEATEIPHOCTH — aHajdu3 M CHUHTE3, CpaBHEHHE, O0O0OIIEHHE, CHCTEMAaTH3alluIo,



BBISIBJICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€M — NJI1 M3YUEHUs] CBOMCTB BEILIECTB U
XUMUYECKHUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISATH B3aUMOCBSI3bh XUMUUYECKUX 3HAHUI C
MOHATUSIMU M TPEACTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB s
0oJiee OCO3HAHHOIO TOHUMAHMS CYIIHOCTH MATEPHAIBHOTO €IUHCTBA MHDA,
HCTIOJIb30BaTh CHUCTEMHBIE 3HAHHUS IO OPraHUYECKOW XMMHUU i1 OOBSICHEHHS H
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;

c(hOpMUPOBAHHOCTh YMEHUI: TPOBOJAUTH PACUETHI IO XUMUUYECKUM (hOopMyJiaM
U YpaBHEHUSM XUMUUYECKUX PEAKIUN C HCIOJb30BaHUEM (DU3NYECKUX BEIIMYUH
(macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXJICHUI0 XHUMHYECKOH (OopMyIIbl
BEILIECTBA MO U3BECTHBIM MACCOBBIM JOJIIM XHMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TMO3UIHUH  DKOJOTHMYECKOM  0€30MacHOCTH  MOCHEACTBHS  OBITOBOM W
MPOM3BOJICTBEHHOM EATEIbHOCTH YEJI0BEKa, CBA3aHHOMU ¢ MepepabOTKON BEIIECTB,
UCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [ IPUHATHUSI TPAMOTHBIX pelIeHUuN mpolieM
B CUTYallUsX, CBS3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENILHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIyUYeHHE U U3YUYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU VYIJIEBOJOPOJOB pA3JIMUYHBIX KJIACCOB U
KHCJIOPOJICOJICPKAIMX OPraHUYECKHX BEIIECTB, PEIICHHUE SKCIIEPHUMEHTATbHBIX
3a7a4 1O PACHO3HABAHUIO OPraHMYECKHX BEIIECTB) C COOJIIOJICHHEM IIPaBHUII
0e30macHOro OoOpalleHusi C BelIeCTBAMH U JIaDOpaTOPHBIM 000PYJAOBaHUEM,
dbopMynHpoBaTh 1€JIb HKCCIENOBAaHMS, TMPEJCTABIST, B pa3iudyHor dopme
pe3yIbTaThl SKCIEPUMEHTA, AaHATM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

coOJII0aTh MpaBUjIa SKOJIOTHYECKH 11€JIECO00PA3HOr0 MOBEICHUS B OBITY U
TPYAOBOM JIEATEIBHOCTH B IIEISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
MPUPOHON CPEbl U TOCTUKEHUS €€ YCTOMUYMBOTO Pa3BUTHSA,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JEWCTBUS Ha JKUBbIE OPTraHU3MBI
ONpEICIEHHBIX OPraHUYECKHUX BEIIECTB, TOHUMAs cMbICT TTokazateis [1JIK;

aHaJIM3UPOBATh 11€JIECOO0PAa3HOCTh MPUMEHEHHUSI OPTaHMYECKUX BEIIECTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IE€JICHANPABICHHBIM TMOUCK
XUMUYECKON nH(OpMalnK B pa3IMUHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4yHas
auTepaTypa, cpeAcTBa MaccoBoi nHpopmanuu, UHTEpHET U Apyrue), KpUTUIECKH
aHaJTU3UPOBATh XUMUYECKYIO HH(DOpMaIHio, mepepadbaThiBaTh €€ U UCIOJIL30BaTh B
COOTBETCTBHHU C MOCTABJICHHON y4ueOHOM 3aaueil.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHHUS Kypca «OOmas w HeopraHwmdeckas
XUMUS» OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI: O MaTepHaIbHOM EIUHCTBE MHUpa,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBJICHHM IPHUPOJBI, O MECTe W 3HAYCHHUH
XUMHUU B CHCTEME ©CTECTBEHHBIX HAYK M €€ poil B OOECIEYECHUU yCTOWIUBOTO
pa3BUTHSA, B PEHICHUHU TPOOJEeM SKOJOTHYECKOH, SHEPreTHYECKON M IHINECBOM
0C30IIaCHOCTH, B Pa3BUTUHM MEJIUIIMHBI, CO3JIaHMH HOBBIX MAaTEpHaIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOCCIICUCHHH PAIMOHAIBHOTO IPHUPOAOIOIL30BAaHUS, B
GbOpMHpPOBAaHUM MHUPOBO33PEHUS W OONIeH KyJbTyphl UYEOBEKA, a TaKkKe
HKOJIOTHYECKA OOOCHOBAHHOTO OTHONICHHS K CBOEMY 3J0POBBIO M TPHUPOTHON
cpene;

BIIAJICHHE  CHUCTEMOM  XHMHYECKHX  3HAHUM, KOTOpas  BKIIOYACT:
OCHOBOTIOJIATAOIIHE ITOHATHS — XUMHUCCKHUI 3JIEMEHT, aTOM, SJIPO aTOMa, H30TOIIBI,
3JeKTpOHHAs o000j0Yka aroma, S-, p-, d-aToMHBIE OpOMTaIM, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHMSI aTroMa, TUOpUAM3alMs aTOMHBIX OpOuTaliei, HOH,
MOJIEKYyJIa, BaJIEHTHOCTB, JJICKTPOOTPUIIATETLHOCTh, CTEIEHb  OKUCICHUS,
XUMHYeCKass CBS3b (KOBAJICHTHAs, WOHHAsA, MeETaUIMYecKas, BOJOPOJIHAS),
KpHCTALIMYECKass peImIéTKa, XHMHYECKas peakius, pacTBOP, JJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, DSJICKTPOJUTHUYCCKAs JHUCCOLMAIUSA, CTCICHb JIUCCOIAIINH,
BOJIOPOJHBIN IIOKa3aTelb, OKHCIHTENIb, BOCCTAHOBUTEIb, TEILIOBOH 3 dekT
XUMHUYECKON peaKIuu, CKOPOCTh XUMHYECCKON PEaKIINH, XUMUYECKOEe PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AICKTPONTUTHUYCCKONW IHCCOLMAIUHU, MEePHUOTUICCKHIMA
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHU MACChI BENIECTB, 3aKOH COXPAaHEHUS U
MPEBpaIICHHs] SHEPTUU IPH XUMHYECKHUX PEAKIHIX, 3aKOH IOCTOSHCTBA COCTaBa
BEII[ECTB, 3aKOH JCUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJWYECKHUNA S3BIK
XUMHUH, MUPOBO33PEHUYCCKHE 3HAHUS, JISKAIIHE B OCHOBE MIOHMMAaHHUS MTPUIUHHOCTH
1 CUCTEMHOCTH XMMHYECCKHX SBIICHUI; COBPEMCHHBIC IPEJCTABICHUS O CTPOCHUHU
BEI[ECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM W HAJMOJEKYJSIPHOM YPOBHSX;
MPEACTABICHUS O MEXaHM3MaX XHMHUYCCKHUX pPEaKIHi, TePMOJWHAMHUYCCKHX H
KHHETHYSCKUX 3aKOHOMEPHOCTSIX HX IPOTCKAaHHS, O XMMHYCCKOM pPABHOBECHH,
pacTBOpax M JHCICPCHBIX CHUCTEMax; (paKTOJOTHYECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30IMaCHOM MCTIOIb30BAaHIHN BAKHEUIITUX HEOPTaHUYECKHUX
BCIIECTB B OBITY W TMPAKTHYECKOW MACSITCIBHOCTH YEOBEKa, OOIMMX HAYYHBIX
MPUHIHAIIAX XUMHYECKOTO ITPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC NMPU3HAKU TOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHSITHS TPU
ONHMCAaHUH HEOPTaHUYCCKHUX BEIICCTB U UX IIPEBPAICHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMUYECKYI) CHUMBOJIMKY JJIS
cocTaBieHuss (GopMya BeIIECTB M  ypaBHEHUN  XHUMHYECKUX  PEAKIUM,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEILICCTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPEAEIISTh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHMSIX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/lInuecKas, BOJOPOJAHAs), THUI KPUCTALUIMYECKON pEmETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBIACHSATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BHJIa XMMHYECKON CBSI3M U THUIMA KPUCTAJUIMYECKOM pEmETKU, OOMEHHBIH U
JIOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBSI3H;

c(OpMHPOBAHHOCTh YMEHHI: KJIACCU(PHUIIMPOBATH: HEOPTaHUYECKHE BELIECTBA
M0 UX COCTaBY, XUMHUECKHE PEAKIIUU MO PA3TUYHBIM MpHU3HaKaM (UUCITY U COCTaBY
pearupyromux BeLECTB, TEIJIOBOMY 3(QQEKTy peaklHh, U3MEHEHHIO CTeleHen
OKHUCJIEHUSI JJIEMEHTOB, OOpPaTUMOCTH, YYacTHIO KaTaju3aTopa U JIpyrue);
CaMOCTOSITEIbHO BBIOMpaTh OCHOBAaHWUS M KPUTEPUU JUIsl  KIacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKHUX PEAKLINI;

c(OpPMHPOBAHHOCTh YMEHMS PACKPbIBaTh CMBICI MEPHUOINYECKOrO 3akoHa /1.
W. MeHnaeneeBa 1 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, 0OBICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUU;

c(OPMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh >SJEKTPOHHOE CTPOEHUE
aTOMOB ¥ HMOHOB XHMMHYECKUX JJIEMEHTOB MEPBOTO—UYETBEPTOTO IEPUOIOB
Ilepuonnueckoii  cucremel  JI.MI.  MeHnneneeBa,  UCHOJB3ys  IOHATHUSA
«IHEPTreTUYECKUE YPOBHU», «IHEPre€TUUYECKHE MOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE M BO30YXAEHHOE HHEPreTUYECKHUE COCTOSHHS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH HU3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M HX
coequHeHUrd 1o mnepuogaMm u rpynmnam I[lepuwoamueckoit cucremsr [, .
MenpeneeBa, BaJI€HTHbIE BOSMOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
3JIEKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMUYECKUE  CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  ITOATBEPKIATH
CYIIECTBOBAHME TE€HETUYECKON CBS3M MEXKAY HEOPTaHWYECKMMM BEIIECTBAMU C
MMOMOIIBK0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh yYMEHHUSI PACKpPbIBATh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLMI MOCPEICTBOM COCTABJIEHHS 3JEKTPOHHOIO OanaHca
ATUX peaKIui; peakiuii HOHHOTO OOMEHa MyTEM COCTaBICHHUS HUX TOJIHBIX H
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHWW;  peakuud  TUAPOIW3a;  PEeaKuui
KOMILIEKCO0Opa3oBaHusl (Ha MpUMEpPE THIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHUS);



c(hOpMUPOBAHHOCTh yMEHHUSI OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUUA C y4€TOM HX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHS] CKOPOCTH XHMMHUYECKOW pPEaKlUUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMUYECKOI0 paBHOBECHS 110 BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHYECKHUE pPEaKIHH,
JeXxale B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUsS] CEpHOM KHCIIOTHI, aMMUaKa,
oOlllMe HayuyHble MPUHIMIBI XUMHYECKUX MPOU3BOJCTB; LEJIeCO00pa3HOCTh
MPUMEHEHUSI HEOPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTA U B OBITY C TOYKHU
3pEHHSI COOTHOILICHUS PUCK-TI0Ib34;

c(hOpMUPOBAHHOCTh BIIAJICHUS] CHCTEMON 3HAaHMM O METOJaX HAy4YHOTO
MO3HAHUS SIBJICHUW MNPUPOABl — HAONIOJAEHUE, H3MEpPEHUE, MOJIeIUPOBaHHUE,
AKCIEPUMEHT (peajbHbI U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHHUS IPUMEHSThH 3TH 3HAHUS MPU HKCIEPUMEHTATILHOM UCCIEA0BAaHUU BEIECTB
U sl OOBSCHEHUS XUMHUYECKHX SBJICHUM, HMEIOIINX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJI0BEKa U B TOBCETHEBHOM KU3HU,

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU M TPEACTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO MTOHMMAHUSI MaTEPUATIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TPOBOAUTH pACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Js1 BEIIECTBA B PAaCTBOPE» U «MOJIIPHAS] KOHIIEHTPAIU;
Macchl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce
WM 00bEMY OJHOrO M3 yYacTBYIOIIMX B PEaKLMM BELIECTB; TEIUIOBOTO 3(ddexrta
peaKkIuy; 3HAYCHUS BOJOPOJHOrO MOKAa3aTessl pacTBOPOB KHUCIOT W IIENOYeil ¢
M3BECTHOM CTEMEHBIO JUCCOIMAIIMUA;, Macchl (00bEMA, KOJUYECTBA BEIECTBA)
MPOAYKTa PEAKIUH, €CIM OJHO M3 UCXOJHBIX BEIIECTB JIaHO B BHUJE PacTBOpa C
omnpeaeaEHHOM MacCOBOM JOJIe pacTBOPEHHOTO BEIIECTBA WIJIM JAaHO B HU30BITKE
(MMeeT MpUMecCH ); I0JIU BbIXO/Ia TPOAYKTa PeAKIIUK; OOBEMHBIX OTHOILLICHHUM ra30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJILHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUN  JIKCIEpUMEHT  (MpOBEACHUE  pPEaKUUid  HOHHOrO  OOMEHa,
MOATBEPKICHUE KaUeCTBEHHOI'O0 COCTaBa HEOPraHMYECKHUX BEILIECTB, ONpE/EICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI0 HMHAMKATOPOB, H3Y4YEHUE BIHSHUS
pa3nIuuHbIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  peakiuu, pelleHue
OKCIEPUMEHTANbHBIX 3afad 1o TemaM «Metawe»y u  «Hemeramis») ¢
coOJII0ICHUEM TpaBuil 0€30MaCHOr0 OOpalleHus C BElIeCTBaMU U J1a0OpPaTOPHBIM
o0opynoBanueM, (OpMyJIHPOBATH 1IEJIb UCCIIETIOBAHUS, IPEACTABIATh B Pa3IMUHON
dbopme pe3ynbTaThl  AKCIEPUMEHTA, aAHAIMU3UPOBaTH U  OLEHUBATh  HUX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM: COOIIOIATh MpaBUia MOJIb30BAHUS XUMUYECKOM
nocyiol M JabopaTOpHBIM 00OpyJOBaHHEM, OOpalleHUs C BeElIeCTBAaMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBINOTHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX
OMBITOB, YKOJIOTUYECKH 1€eCO00pa3HOTO TMOBEACHUSI B OBITY U TPYJI0OBOH
JESATENIbHOCTU B LIENSAX COXPAHEHHSI CBOETrO 3JI0POBbS, OKPYKAIOIIEH MPUPOIHOU
cCpeiabl U JOCTHUXKEHUS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCUYECKOT'O JIEUCTBUSL HA JKUBBIE OPraHU3MBI OMpPEACIEHHBIX HEOPraHUYECKUX
BENIECTB, MOHUMas cMblici nmokazarens [IJ1K;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh IE€JICHANPABICHHBIM TMOUCK
XUMUYECKON nH(OpMalNK B pa3IMUHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4yHas
auTepaTypa, cpeAcTBa MaccoBoi nHpopmanu, UHTEpHET U Apyrue), KPUTUHIECKH
aHaJTU3UPOBATh XUMUYECKYIO HH(OpMaILHIo, iepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
Kosnn4yecTBo yacos JIEKTPOHHBIE
Ne HanMeHoBaHMe pa3e/ioB U TeM (uudgposrbie)
Konrtpoubnbie | IIpakTnueckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TeopeTudyeckue 0CHOBBI OPraHUYeCKOi XUMHH
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTp OI;HI/ISI op TaHUYECKUX COE HHeHHfII) A.M 8 bubmmorexa [TOK
' P P A S https://m.eds00.ru/d69df650
byrtneposa
Hroro no paszneny 8
Pa3pnen 2. YriaeBoaopoabt
21 [IpenenbHbIE YII1€BOAOPOIBI — AJIKaHBI, 5 bubmmoreka [IOK
' LIUKJIOAJIKAHBI https://m.eds00.ru/d69d{650
27 HenpenenbHble yrieBoJOpPOIbI: AJIKEHBI, 14 1 bubmmoreka [IOK
' AJIKaJUCHBI, AJIKUHBI https://m.eds00.1u/d69df650
Bu6nuoreka [JOK
23 A 8
POMATHHCCKHE YIIICBOJOPOAEI (apeHbl) https://m.eds00.ru/d69d{650
24 [IpupoaHbIE HICTOYHHUKH YITIEBOAOPOJIOB U UX 4 bub6mmoreka [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
Bub6nuoreka [JOK
2.5 r 4 1
IOTCHIPOHSBOAHBIC YITIEBOA0pOAOD https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Pa3zpnen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHeHNUsI
3.1 Crnuptsl. ®enon 11 1 bubmmorexa [TOK

https://m.edsoo.ru/d69df650
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KapOoHuapHBIE COSTUHEHUS: allbJIeTUIBI U

Bu6nuoreka [JOK
2 .K . 21
3 ketoHbl. KapOoHoBbie kKucinoTsl. Cll0KHBIE https://m.cdsoo.rw/d69df650
s¢upsl. XKups
Bu6nuoreka [JOK
3:3 YTueBofE ? https://m.eds00.ru/d69d{650
Hroro no pazgeny 41
Pa3znen 4. A3oTcoaep:kamme opraHudecKue coeJMHeHUus
Bu6nuoreka [JOK
4.1 A LA .b 12
MITHBL AMIHOKHCIOTHL HEIKH https://m.eds00.ru/d69d{650
Hroro no pazgeny 12
Paspnen S. BoicokoMoJIeKy A pHbIE COeIUHEHUS
5.1 BricokoMOnEKyIpHBIE COEAUHEHUS 6 bubmorexa HOK
' YIp A https://m.eds00.ru/d69d{650
Hroro no paszneny 6
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KosnnuyecTBo yacos JIEKTPOHHBIE
HanMeHoBaHMe pa3e/ioB U TeM (uudposrie)
Ne ni/m KonTtpoabnbie | IIpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. TeopeTnueckne 0CHOBbI XUMHU
Crpoenue atoma. [lepnoanueckuii 3ako
1.1 ?[) toun chfca v IZHe m:q I/IMII:IILI/IICCKI/I: 9 bubmmorexa LHOK
. sl CUCTEMA X
11 LICpHOMITIC https://m.edsoo.ru/2dd57f24
anementToB . 1. Mengeneena
12 Crpoenue BemniectBa. MHOrooOpasue 1 1 bubnuorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd5724
bubmnoreka [IOK
. 1 1
1.3 KHMIHHECKAC Peakiiin ? 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heopranuyeckasi Xumust
bubmnoreka [IOK
. 1 1
2.1 Hemeranzet 3 3 https://m.edsoo.ru/2dd57f24
bubmnoreka [IOK
. 2
2.2 Merantet 23 ! https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Paznen 3. Xumus 4 )KU3Hb
31 Merto/ibl TO3HAHUS B XUMHUHU. XUMHS U 9 bu6mmoreka [IOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
Koau4vecTBOo 4acoB
Ne Hara DJIeKTPOHHbBIE N (ppoBbIE
Tema YpoKka KOHTpOJILHbIe HpaRanecmle
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHHE
OpraHHYeCKOIl XUMUH,
1 pe CTABICHIE O 1 bubmuoreka [JOK
II TaBJICHU
peA https://m.eds00.1u/3686e6f5
MHOT000pa3uy OpraHUuYeCKUX
COCIMHEHU I
DIEKTPOHHOE CTPOEHUE aToMa
raepoaa (OCHOBHOE U
2 y036p>1< é( 0€ COCTO ) 1 bubmmorexa [IOK
B EHH TOSIHUS).
y https://m.edsoo.ru/Oce6fd4c
BaneHnTHbBIE BO3MOXKHOCTH
aToma yriepoja
XuUMHU4YeCcKas CBSI3b B
OPraHUYCCKHX COCAUHCHUSIX.
3 er)e AHIEMLL 06DA30Ba 1 bubmuoreka [JOK
XaHU3MBI BaHUS
. P https://m.eds00.ru/8d39f5¢8
KOBAJIEHTHOH CBSI3H, CIIOCOOEI
paspbiBa CBs3€H
Teopus cTpoeHus
4 0 211) eclzc COeIMHEHHUIN A 1 bubmorexa [IOK
FaHUYCCKUX WHEHHHI A.
P 4 https://m.eds00.1ru/9¢595¢b8
M. bytneposa
Bunel uzomepun:
5 CTPYKTYpHasi, 1 bubmmoreka [JOK
MPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661
OneKTpoHHBIE Y3PPEKTH B



https://m.edsoo.ru/3686e6f5
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MoneKynax OpFaHI/I‘-IeCKI/IX
COEIMHEHUN

IIpencrasienue o
KJacCUpUKaIUU 1

6 CHCTeMaTHU4YecKas bubmorexa LIOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B Bu6nuoreka [JOK
OpraHU4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

2 Cucremaru3anus u Bub6nuoreka [JOK
000011ICHIE 3HAHUH 10 TEME https://m.edsoo.ru/87a37cab
ANKaHEBI: TOMOJIOTHYSCKHI
psin, obmas popmyna,

9 HOMEHKJIATypa U U30Mepus, bu6mmorexa [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYTT

10 du3ndeckue U XUMUYCCKHIC Bu6nuoreka [JOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711¢
HaxoxaeHue aJkaHoB B

1 npupoze. CriocoObl bu6mmoreka [IOK
MOJIYYECHUS U IPUMEHEHNUE https://m.edsoo.ru/259b0asb
aJIKaHOB
[mknoankaHpl: o0mast
¢bopmyra, HOMEHKIATypa U

12 HU30MepHsi, 0COOCHHOCTH Bbu6nuoreka [JOK

CTPOCHUSA U XUMHUUCCKHUX
CBOWCTB, CITOCOOBI IMOJTyYEHHS
U IIPUMEHEHUE

https://m.edsoo.ru/156730d2
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Pemenue pacuérHbix 3a1a4 Ha
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hOopMyIIBI OPraHUIECKOTO
BEILleCTBA 10 MaCCOBBIM

Bu6nuoreka [JOK

13 JIOJISIM aTOMOB 3JI€MEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIIIHUX B €70 COCTaB.
Cucremaruzamus u
000011ICHIE 3HAHUH 10 TEME
AJIKEHBI: TOMOJIOTHYECKUH
psin, obmas popmyna,
HOMEHKJIATypa, JICKTPOHHOE
14 u HpOCTpaH};I")FB’CHHOG ’ bubmorexa LIOK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYIL.
CrpyKTypHas 1 LuC-TpaHC-
M30MepUs aJIKEHOB
DOU3NYECKUE U XUMUUYECKHUE
15 CBOMCTBA ankeHoB. [IpaBuio bubmmorexa LIOK
https://m.edsoo0.ru/21069ccd
MapkoBHHUKOBA
16 CriocoOslI oNTy4eHus U bubmmoreka [JOK
[IPUMEHEHUE AJIKCHOB https://m.edsoo.ru/665dc058
[TpakTudeckas padora Ne 1 mo
17 teme "[lonydyenue sTuiieHa u bubmmorexa LIOK
o https://m.edso00.ru/0941eed8
M3Y4YEHHUE €ro CBOKCTB
Pemenue pacuérHbix 3a1a4 Ha
13 oTnpeIeJIeHUE MOJIEKYIISIPHOM bubmmoreka [JOK
(hOopMyIIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIIECTBA
19 AJKaJleHbl: CONMPsKEHHBIE, Bbu6nuoreka [JOK

HU30JIMPOBAHHBIC,

https://m.eds00.ru/04298c0a
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KyMYJIMPOBAaHHBIE.
OcoOeHHOCTH HNIEKTPOHHOTO
CTPOCHHS

XMMHUYECKHE CBOVCTBA

Bu6nuoreka [JOK

20 CONPSIKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
)1 CriocoOslI oNTy4eHus U bubmmoreka [JOK
[IPUMEHEHUE AJIKAJUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBL: TOMOJIOTHYECKUHN
psin, obmas popmyna,
” HOMEHKJIATypa, 3JIEKTPOHHOE bu6mmoreka [IOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bb6ccdc
CTPOEHUE MOJIEKYII,
(du3nueckue cBOiCTBa
XUMHYECKHE CBOMCTBA Bu6nuoreka [JOK
23 AJIKUHOB https://m.edso0o.ru/23493a93
24 KauecTBeHHBIE peakMy Ha bub6mmorexa [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
)5 CriocoOslI oNTy4eHus 1 bubmmoreka [JOK
[IPUMEHEHUE AJIKHHOB https://m.edsoo.ru/a6f9alea
Pemtenue 3agau: pacqéﬂjl o BuGmorexa LOK
26 YPABHEHIIO XHMHATCCKOM https://m.edsoo.ru/5db8e526
peakiuu
7 CucremaTtuzanus u
0000111eHre 3HAHUH 110 TeMe
ApeHbI: TOMOJIOTUYECKUN PSiI,
)% obmras popmyia, bubmmoreka [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
U IPOCTPAaHCTBEHHOE

https://m.edsoo.ru/a92a7094
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CTPOEHHUE MOJIEKYJ OCH301a U
TOJIyOJIa, UX (pU3HUecKue
CBOMCTBA

29

XMMHUYECKHE CBOVCTBA
ApPEHOB: PEAKLIUH 3aMEIICHUS

Bu6nuoreka [JOK
https://m.edsoo.ru/a44alaed

30

XUMHUECKHE CBOMCTBA
apeHOB: PEeAKIUU
MIPUCOETUHEHUS, OKUCIICHHE
rOMOJIOTOB OEH30J1a

Bu6nuoreka [JOK
https://m.edsoo.ru/a44alaed

31

OCO0EHHOCTH XUMHUYECKAX
CBOMCTB CTUPOJIA

Bub6nuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacuérHbix 3a1a4 Ha
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BellleCTBa

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

33

CriocoObI mosryueHust u
NPUMCHEHHE apEeHOB

Bubnuoreka [JOK
https://m.edsoo.ru/6£717d09

34

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIacCaMU
YIJIEBOJAOPOAOB

35

Pacuérsl o ypaBHEeHUsAM
XUMHUYECKHUX PEAKIUH.
Cucremaruzanus 1
000011IeHEe 3HAHUI 110 TEME

36

IIpuponnsiii ras. [lomyTHeie
HEe(TSHbIE ra3bl

37

KameHHbI#1 yroab ¥ NpoIyKThI
ero nepepaboTKu

Bbu6nuoreka [JOK
https://m.edsoo.ru/69b3398b
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38

Hedtb 1 cioco6sl eé
nepepabotku. [Ipumenenue
MPOAYKTOB MepepaboTKH
HepTH

Bub6nuoreka [JOK
https://m.edsoo.ru/21{9de78

39

I'enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIacCaMU
YIIJIEBOJOPOAOB

40

I"anioreHonpoun3BoIHbIE
YTJIE€BOJOPOAOB: JIEKTPOHHOE
CTPOCHHUE; pEaKIUU
3aMEIICHUS TAJIOTeHa

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

41

JlelicTBHe 1Ien04Yei Ha
raJOreHIPOU3BOIHbIE.
BzaumoneiictBue
JATAJIOTCHAIKAHOB C MarHueM
W [IUHKOM

42

CucreMaTusanud 1
000011IeHNE 3HAHUN 110
pazneny "YrieBonopoasr"

Bu6nuoreka [JOK
https://m.edsoo.ru/20e89{22

43

KonrponsHas pabora o Teme
"Yrnesogopoas!”

Bu6nuoreka [JOK
https://m.eds00.ru/95¢9¢298

44

[IpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUI
psin, obmas popmyna,
CTPOEHHUE MOJIEKYJI,
M30MepHsl, HOMEHKJIATypa,
knaccudukanus, pusnyeckue
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd
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XUMHNYECKHE CBOVCTBA

45 MpeAeNIbHBIX OJTHOATOMHBIX bubmmorexa LIOK
pedl A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mosryueHust u
46 MIPUMEHEHNE OJHOATOMHBIX bubmmorexa LIOK
P A https://m.edso00.1ru/484100000000000
CIIUPTOB
ITpocteie 3¢upsr:

47 HOMEHKJIATypa U U30Mepus, bu6mmorexa [IOK
0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOWCTB
MHOroaToMHbIE CIIUPTHI:

43 STUJICHTIUKOJb U TIULEPUH, bubmmoreka [JOK
uX pu3uvecKre U XUMHIECKHE https://m.edsoo.ru/ec4d84aa
CBOMCTBA
CriocoObI mosryueHust u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmorexa [JOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOII: CTPOCHUE MOJIEKYJIBI,
50 ¢u3nveckue CBONCTBA bubmmorexa LIOK
' https://m.edso0.ru/2ce72618
TokcuuHocTh (eHoma

51 XUMHYECKHE CBOMCTBA Bbu6nuoreka [JOK
¢denona https://m.edsoo.ru/037ca5t9

57 CriocoOslI oNTy4eHus U bubmmoreka [JOK
npuMeHeHne (heHoa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemmenne Bu6nuoreka [JOK

9KCIIEPUMEHTAJIbHBIX 3a1a4
o teme "CrupThl U GpeHobr"

https://m.edsoo.ru/fd0ced09
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CucreMaTusanud 1

Bu6nuoreka [JOK

54 .
000011IeHIe 3HAHMIA 110 TeMe https://m.edso0.ru/1810cb9b
Anbaerupl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHUE
55 KapOOHWIILHOMN TPYIIIBL; bubmmorexa [IOK
TOMOJIOTHYECKHUE PSIBI, https://m.edsoo.ru/b139beaa
obmas popmyia, U30MEpHs U
HOMEHKJIATypa
Anbaeruapl U KETOHBI:
56 ¢u3nvecKue CBONCTBA; bubmmorexa LIOK
’ https://m.edsoo.ru/c887425¢
peaKIy NPUCOETUHEHUS
Peakuuu oxucienus u
Bu6nuoreka [JOK
57 Ka4eCTBEHHBIE PEAKLIMU
https://m.edsoo.ru/a393baa9
aJbJIETUIOB U KETOHOB
58 CriocoOsI moTy4eHust bubmmoreka [JOK
aNBJAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NPEAEIbHBIE
59 KapOOHOBBIEC KHCIIOTHI, Bu6nuoreka [JOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJI
N3omepus 1 HOMEHKIIaTypa
Bubnuoreka [JOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.edso0.ru/700cc87b
(dusnueckue cBOiCTBa
XUMHUYECKHE CBOMCTBA
Bubnuoreka [JOK
61 MpeEIbHBIX OJTHOOCHOBHBIX
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
& OC00CHHOCTH CBOWCTB bubmuoreka [JOK

MYPaBbUHOHN KUCIIOTBHI.

https://m.edsoo.ru/bb31be71
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MHoroo0pasue kapOOHOBBIX
KHCJIOT

OcoOeHHOCTH CBOUCTB:
HETIPeIeIbHBIX 1
apOMaTUYECKUX KapOOHOBBIX,

Bu6nuoreka [JOK

63 AHKapOOHOBEIX, https://m.edso0.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kucior. IIpencrasurenu
BBICIIIUX KapOOHOBBIX KHCIIOT

64 ITonsiTHE O MPOU3BOAHBIX bu6mmorexa [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosryueHust u

65 pUMEHEeHHE KapOOHOBBIX bubmmorexa LIOK

https://m.edsoo.ru/7¢065¢9d
KHCIIOT
CrnoxHble 3¢upsr:

66 TOMOJIOTHUYECKUHN PsijI, oO1Iast Bubnuoreka [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3ndeckue U XUMUYCCKHIC Bubnuoreka [JOK
CBOICcTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pemrenne pacu€THbIX 3a1a4:

10 YPaBHEHHUIO XUMUYECKON

68 peaKkinu, Ha ONpe/ielIeHHe
MOJIEKYJISIPHOM (hopMyITBI
OpPraHUYECKOTO BEIIECTBA
[TpakTuaeckas padora Ne 3.

Bu6nuoreka [JOK

69 Pewienue

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edsoo.ru/486671fb
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no Teme "KapOGoHoBbIe
KUCHO0THL. CloXxHbIe HGUpHI"

XKupsl: ctpoeHue,

70 ¢busnvecKkue 1 XUMHYECKHUE bubmmorexa LIOK
N https://m.edsoo.ru/al9c5b98
CBOMCTBA (TUAPOIIH3)
OcoOeHHOCTH CBOMCTB
71 KHUPOB, COAEPKAIINX OCTATKU bu6mmorexa [IOK
HETIPEAEIIbHBIX )KUPHBIX https://m.eds00.ru/b0331922
KHUCIOT. JKupbl B Ipupojie
Mpbla KaK COJu BBICIIUX
KapOOHOBBIX KUCIIOT, UX
72 Motomiee aeiicrsue. [lonstue bubmmorexa LIOK
https://m.eds00.1u/3c566565
O CUHTETHYECKHUX MOIOIIUX
cpeactax (CMC)
I'enernueckas cBsA3b
7 YIJIEBOIOPOAOB U bu6mmorexa [IOK
KHCIIOPOACOAEPKALINX https://m.eds00.1u/56790c96
OpPraHUYECKUX BEILECTB
74 Pacuérsl o ypaBHEeHUsAM
XUMHYECKHUX PEaKIIHid
75 CucremaTtuzanus u bubmmoreka [JOK
0000111eHre 3HAHUH 110 TeMe https://m.edsoo.ru/f8eaf2eb
OOm1ast xapaKTepUCTHKA
76 yIJIEBOOB U KilacCH(pUKanus bubmmorexa [IOK

yIJIEBOJOB (MOHO-, IU- U
MOJICaxXapuIbl)

https://m.edsoo.ru/7a9693al
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Monocaxapuabl: pusnyeckue

. bubmuoreka [JOK

77 CBOHCTRA 1 HAXOIACHHC B https://m.edsoo.ru/b4bdda2d
pupojie
[IpuMeHeHue III0KO3bI, €€
3HAYCHHUEC B Bubnuoreka [JOK

8 JKU3BHEICATEIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapubl: caxaposa,
MaJIbTO3a U JIaKTO3a. bubmuoreka [JOK

7 Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaAXapHIOB
[Tonucaxapuael: CTpoeHUE

20 MaKpOMOJIEKYJ, (pusnueckue bu6mmorexa [IOK
U XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE

81 [TonsTHE 00 UCKYCCTBEHHBIX bubmmoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbix 3a1a4 Ha
onpeJeseHUE 01U BbIX0oAa Bubnuoreka [JOK

82
MPOIYKTa PEAKLIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUUECKH BO3MOKHOTO
CucreMaruzanus Hv BuGmiorexa OK

83 0600mIeHHE SHAHMH 110 https://m.edsoo.ru/08d4364c¢
pasneny
KonrponsHas pabora o Teme BuGmiorexa OK

84 "Kucnopoaconepxaiue

OpraHu4ecKue coequHeHus"

https://m.edsoo.ru/42c6678¢
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AmuHBL: K1accudukanys,
CTPOEHHUE MOJIEKYJI, 00IIas

85 bopmyna, uzoMepHs bubmmorexa LIOK
pMyJa, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pusnyeckue
CBOMCTBA
26 XUMHYECKHE CBOMCTBA Bu6nuoreka [JOK
anudaTuyecKux aMHMHOB https://m.edsoo.ru/1bc5¢f80
AHUIVH: CTPOCHUE aHWIVHA,
87 0COOEHHOCTH XMMHYECKUX bubmorexa HOK
o https://m.edsoo.ru/39¢cd21f1
CBOWCTB aHUJIMHA
CriocoObI mosryueHust u
88 pUMEHEHHE AT (aTHUECKUX bubmmorexa LIOK
p https://m.edsoo.ru/eal38763
AMUHOB
AMUWHOKHUCIIOTHI:
HOMEHKJIATYpa U U30MEPUI
89 (pumqecxn}e]pcmﬁcma o bubmmorexa LIOK
' https://m.edsoo.ru/d1773e80
OTtnenbHbIE IPEACTABUTENH Ol
AMUHOKUCJIOT
XUMHUYECKHE CBOMCTBA
aMHHOKHCIIOT, X
Bu6nuoreka [JOK
90 OHOJIOTHYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
aMuHOKHCIIOT. CHHTE3 U
TUAPOJIU3 IENTUIOB
benku xax npupoHbie
91 HOJINMEDHEL, (I:)T ; KTYDEI Bubmiorexa IIOK
PBL, CIPYKLYP https://m.edso0.ru/429e¢9899
O€JIKOB
0 XUMHYECKHE CBOMCTBA Bbu6nuoreka [JOK

OEJIKOB

https://m.edsoo.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
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https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

A3zoTcoaepxaiiue

reTepPOLMKINYECKHIE Bt LOK
noIMoTeKA
93 coenuHeHus. HyknenHoBbie
KHCHOTHI: COCTAB, CTPOCHIE 1 https://m.edsoo.ru/521d1431
M b
Ouosiornueckas poJb
[TpakTuyeckas padora Ne 4.
Pewenne Eub 10K
noIMoTeKa
94 SKCIIEPUMEHTAJIbHBIX 3a7a4
N https://m.edsoo.ru/8e3c02d1
1o TeMe "A3oTcoaepKaliue
OpraHu4ecKue coequHeHus"
[TpakTuyeckas padora Ne 5.
Pewenne Eub 10K
noIMoTEKA
95 SKCIIEPUMEHTAJIbHBIX 3a7a4
"p https://m.edsoo.ru/bde3fdf6
no teme "Pacnio3HaBanue
OpraHUYECKUX COCTUHECHUI"
KonrponsHas pabora o Teme Bu6 LIOK
noIMoTEKA
96 "A3oTcoaepxaline
N me— https://m.edsoo.ru/ce561bc7
OcHOBHBIE TIOHATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX
. bu6mmorexa [IOK
97 COEIMHEHUI U METO/IbI UX 1
https://m.edsoo.ru/7aa63ebd
CHHTE3a —IIOJIMMEepH3aLus U
TIOJIMKOHICHCAITUS
08 IInactmaccel. Ytunuzanus u Bbu6nuoreka [JOK
nepepaboTKa MIacTuKa https://m.edsoo.ru/82242¢0f
DnacToMepsl: HaTypaJIbHbII Bt LOK
noIMoTeKa
99 CUHTETUYECKNE KayUyKH.

Pesnna

https://m.edsoo.ru/246103ec



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
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https://m.edsoo.ru/246103ec

100

BosnokHa: HaTypalbHBIE,
HCKYCCTBEHHBIE,
cuHrerndeckue. [onumepsr
CIELMAJIbHOTO HA3HAYECHUs

Bub6nuoreka [JOK
https://m.edsoo.ru/5963a601

101

[TpakTuyeckas padora Ne 6.
Pemenue
SKCIIEPUMEHTAJIbHBIX 3a7a4
no TeMme "Pacnio3HaBaHue
IUIACTMACC U BOJIOKOH"

Bub6nuoreka [JOK
https://m.edsoo.ru/3aebd77a

102

Ob6o06menne u
CUCTEMATHU3ALMsl U3YUEHHOIO
MaTepuaia 1o Teme
"BbIcOKOMOIEKYIIpHBIE
cOoeIMHEHUS "

Bu6nuoreka [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 AtoMm. CocTaB aTOMHBIX sIZIED. 1 bubmmoreka [JOK
XUMUYECKUN 3JIEMEHT. M30TOMbI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0YEeK | bu6mmorexa [IOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMHIecKux | Bubnuoreka [JOK
AJIEMEHTOB (s-, p-, d-, f-3eMeHThI) https://m.edsoo.ru/61294af9
4 Pacrnipenenenue 31eKTpOHOB 110 1 bu6mmorexa [IOK
ATOMHBIM OpOUTATISIM https://m.edsoo.ru/f5f750fe
DJIeKTPOHHBIE KOH(MUTYpAIIUU
P $uryp bubmuoreka [JOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
.. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DJNEeKTPOHHBIE KOH(PHUTYpaIIUK HOHOB. 1 bubmmoreka [IOK
DNeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
IIepuonnueckas cucrema
Bu6nuoreka [JOK
7 XUMUYECKUX dyiemeHToB 1. 1. 1
. https://m.edsoo.ru/16957c01
MeneneeBa, CBA3b C COBPEMEHHOM
TEOPUEU CTPOCHUS ATOMOB
3aKOHOMEPHOCTU U3MEHEHUsI CBOWCTB
Bu6nuoreka [JOK
8 XUMHYECKUX JIEMEHTOB U 1

00pa3yeMbIX UMH MTPOCTHIX U

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
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CJIOKHBIX BEILIECTB IO IpyIIam U
nepuojam

Cucremaruzanus u 00001eHue

Bub6nuoreka [JOK

pacTBOpOB

9 y
3HAHUM 110 TEME https://m.edsoo.ru/8fad2942
Bunpl xXuMu4ueckou CBSI3H.
MexaHu3Mbl 00pa30BaHUs
10 KOBAJIEHTHOU CBs3U. BogopoaHas bubmmorexa LIOK
' P https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEKYIISIpHBIC
B3aUMOJICVCTBHUS
BaneHTHOCTD 1 BaJIEeHTHBIE
1 BO3MOKHOCTH aTOMOB. CBs3b Bubnuoreka [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX T€OMETPUUYECKUM CTPOCHUEM
[IpencraBieHus: 0 KOMIUIEKCHBIX
12 COCTMHEHUIX: COCTaB U bubmorexa LOK
' https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemecTBa MOJIEKYIIIPHOTO U
13 HEMOJIEKYJISIPHOTO CTPOECHHUS. THIIBI bubmmoreka [IOK
KPUCTa/UIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEIIECTB
[TonsiTHE O NUCTIEPCHBIX CUCTEMAX.
14 bencTapmeHIe OpI(O o bubmmoreka [JOK
JICTABJICHU JUTOUTHBIX
P https://m.edsoo.ru/da2c70e4
pacTBopax
HctuHHbBIE pacTBOPHI: HACKIIICHHbBIE
15 Y HEHACHIIICHHbIE, PACTBOPUMOCTD bubmmorexa LIOK
> P P : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 CriocoObI BRIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK

https://m.edsoo.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
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https://m.edsoo.ru/328e653a

Perrenue 3amay ¢ UCIIOJIb30BaHUEM
MHOHSATUH "MaccoBas H0Ig

Bubnuoreka [JOK

17 pacTBOpEHHOTO BemiecTa', https://m.edsoo.ru/785e0ab4
"MoJsipHast KOHUEHTparus'"

13 Knaccudukanus 1 HOMEHKIIATypa bubmmoreka [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus u 0000IICHUE bubmuoreka [JOK
3HAHUH MO TEME https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora o Temam
"Crpoenue atoma. Ilepuoanuecknii

20 3akoH U [lepuoguueckas cucrema bubmmoreka [JOK
XUMUYECKUX dyiemeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CrpoeHue BeUiecTBa.
Mmuoroo6pasue BemiecTs"
Knaccudukanus XuMrHIecKux
peakluil B HEOPraHU4eCKON 1

)1 OpraHUYeCcKON XUMHH. 3aKOH bubmmoreka [JOK
COXPaHEHUs MacChl BEILIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPALICHUS SHEPTUU
MPU XUMUYECKUX PEAKIUIX
TemnoBbie 3 HEKTh XUMUYECKUX

22 peakuuil. TepMoxumuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUs
Brruucnenust no ypaBHeHHUSIM

23 XUMHYECKUX PEAKIUHU U buGnnorexa LIOK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM ypaBHEHUSIM
CKopocTh XMMHUECKOH peakliuu, e€

24 3aBUCHUMOCTD OT Pa3JIMYHBIX

¢dakTopoB. Katanu3s u kataau3aTopbl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

I'omoreHnnsie u TCTCPOTCHHELIC

25
peakiuu
[Tpaktuyeckas padora Ne 1 o teme
26 "BnusiHue pa3nuuHbIX (GaKTOpPOB Ha bubmmorexa LIOK
P o P " https://m.edsoo.ru/1facaldl
CKOPOCTb XUMUUYECKOU peaklnuu
7 OOpaTtumbie U HEOOpAaTUMBIE bubmmoreka [JOK
peakunu. XMMUYECKOE pABHOBECUE https://m.eds00.1ru/309529b
[TpakTuyeckast padora Ne 2 o Teme
)% "BrusiHue pa3nuyHbIX GaKTOPOB HA bubmmoreka [JOK
HOJIOKEHUE XUMHUYECKOI O https://m.edsoo.ru/3bf34e17
paBHOBeCHS"
ONEeKTPOJIUTHYECKAs JUCCOIIHAIIMA.
29 CHHLHI;e H c1a0bIe 3JIEKTPOJIMTEI bubmmorexa [IOK
p ' https://m.edsoo.ru/5f766bdf
CreneHb IUCCOLUAIIA
Honnoe npounsseacuue Boasl. Cpena
30 BOJIHBIX EII)CTBO oB. Bogopo, HBII;I bubmorera [IOK
A p POB. BOAOPOA https://m.edso0.ru/3966ca89
nokazarens (pH) pactBopa
I'maponu3s coneit. Peakmun,
31 n ofelca}o He B pacTBOpax bubmorexa LIOK
p m p p https://m.edso0.ru/09d5a9bd
3JEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme
32 "XHUMHYECKHE PEeaKIMi B pacTBOpax bubmorexa LIOK
P " P P https://m.edsoo.ru/2e3daeb0
3IEKTPOJIUTOB
OKMCIIUTEIIBHO-BOCCTAHOBUTEIBHEIE
33 eakiuy. BaskHeHIe OKMCIUTEIIH | bubmorexa LOK
PCAKIUH. https://m.eds00.ru/56226060
BOCCTaHOBHTEIIH
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- Bu6nuoreka [JOK

MOHHOT0) OanmaHca

https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
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35 DIEKTPOJIN3 PACTBOPOB U PACILIABOB bubmmoreka [JOK
BEIIECTB https://m.eds00.1u/93tb97d2

36 Pemenue 3amgau pas 0 bubmorexa HOK

LICHH Y pa3JIuYHbIX THIIOB
A&t p https://m.edso00.ru/5a859d16
37 Pemenue 3amgau pas 0 bubmorexa HOK
LICHH Y pa3JIuYHbIX THIIOB
A&t p https://m.edsoo.ru/5afa265d
Cucremaru3anus u 0000IICHUE
. " Bubnuoreka [JOK
38 3HaHUH 110 TeMe "XUMHYCCKHUE
| https://m.edsoo.ru/c161eb85
peakiuu

39 KonrponsHas pabora o Teme bu6mmorexa [IOK
"XuMmuueckue peakuuu" https://m.edsoo.ru/a8a0a930
IlonoxeHre HEMETALIOB B
IIepuonnueckoii cucreme

40 XHMUYECKHX di1eMeHToB 1. 1. Bub6nuoreka [JOK
MenzeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux aromoB. Ouznueckue
CBOMCTBA HEMETAJIJIOB
Annorponusi HEMETAJUIOB (Ha

41 puUMepe KUCIopoa, cepsl, pocdopa bubmmorexa LIOK

PHMED oA, Cepal, P https://m.edsoo.ru/ef92¢91c
U YTJIepoJia)

4 Bopopona: nonyuyenue, pusndeckue u bubmmoreka [IOK
XUMHYECKHUE CBOMCTBA. ['napuabl https://m.edsoo.ru/0aa8f613
["anorensl: HaXOX/IEHUE B TIPUPOJIE,

43 CIIOCOOBI MOJIyYe ¢bus pecrll e bubmorexa [TOK

I bl IOJIYYCHHUS, PU3HUCCKHE U
Y . https://m.edsoo.ru/4e223795
XHMUYECKHE CBOMCTBA
I"anorenoBonopoasl. Baxxueiimue
Bu6nuoreka [JOK
44 KHUCJIOPOACOAEPKAIINE COEAUHEHUS

TaJIOrCHOB

https://m.edsoo.ru/6b3255e6
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JIaGopaTopHbIe U TPOMBIIIIICHHBIS
CIIOCOOBI TIOTYUYEHUS TaJIOTCHOB.

Bubnuoreka [JOK

45
IIpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHECHMH
IIpaktuueckas padora Ne 4. Pemenue
46 3Krc):ne HMeHTanime 3ajJa4 1o TeMe bubmorexa [TOK
N P | A https://m.edsoo.ru/8b26fecd
T"anorensr
Kucnopoa: nabopatopHsie u
MIPOMBIIIJICHHBIE CITOCOObI
47 NoJTy4YeHUs, GPU3NIECKUE U bubmorexa LIOK
Y ’ o https://m.edsoo.ru/c8abc36a
XHUMHYECKHe cBoiicTBa. O30H.
IIpuMeHeHne KUCIopoaa u 030Ha
Bubnuoreka [JOK
4
8 OKCHIIbI M IICPOKCH B! https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3a1a4 pa3InyHBIX THIIOB bubmorexa HOK
Aad p https://m.edsoo.ru/2b6d8b4b
Cepa: HaXx0KJeHUE B IPUPOJIE,
50 CH(I))COGBI HOJIII YeHUs (;I/ISI;I‘II;CKI/IG u bubmmorexa LIOK
Y . https://m.edsoo.ru/46afacl6
XHUMHYECKHE CBOMCTBA
Bub6nuoreka [JOK
51 CepoBoziopoi, CyIb(puIbI
POBOZOPOLL, CYIb(HA https://m.edsoo.ru/7¢875999
Kucnopoaconep:kaiiue coeTMHEHUS
52 CephbI gcfﬁeiHF:)ch CBoﬁCTI; cepHOit bubmorexa [TOK
PBI. p https://m.edsoo.ru/8cfa2548
KHCJIOTHI
ITpaktuyeckas pabora Ne 5. Pemenue
53 SKCIEPUMEHTAILHBIX 3a/1a4 110 TEME bubmorexa HOK
N p . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEHUs
54 A30T: HaXO0XJACHUE B IPUPOJIC, bubmmoreka [JOK

CIOCOOBI NOTYYeHHUs, PU3UUECKUE U

https://m.edsoo.ru/badd2255
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XHMUYECKHE CBOMCTBA. AMMHUAK,

HUTPHUIBI
Kucnoponcoaep:xaiue coeJMHEHNS

55 a3ora IE)CO6€HIE)OCTI/I CBOWCTB bubmorexa HOK

. https://m.edsoo.ru/e2965afe
a30THOM KHUCIIOTHI

56 IIpumenenue azoTa u ero bu6mmorexa [IOK
COeMHEHMI. A30THBIC YI00peHUs https://m.edso0.ru/129f5059
docdop: HaxOKIAEHUE B IPUPO/IE,

57 CHIOCOOBI TOMyUYeHUs], PU3NIECKUE U bubmmoreka [JOK
XUMHYECKHe cBoicTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcuanl dpocdopa,

58 (pOC(;[o c((i)) e(bxcz ne Kkuciotel. Conu bubmorexa HOK

P Iu[ PR ' https://m.edsoo.ru/c7a2d429
(dhocopHOIi KHCTOTHI

59 [Tpumenenue pocdopa u ero bubmmoreka [IOK
coeauHenuil. @ocopHbie yI00peHus https://m.edsoo.ru/a218070a
IIpakTuyeckas pabora Ne 6. Pemenue

Bubnuoreka [JOK

60 9KCIIEPUMEHTAJIbHBIX 3a4a4 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3oT 1 pochop u X coeTuHEHHS
VYraepon: HaX0XACHUE B IPUPO/IEL,

61 JJIOTPOMHbIE MOIU(UKAIUH; bubmmoreka [IOK
(bu3nUecKrue U XUMUYECKUE CBOMCTBA, https://m.edsoo.ru/1eb19f%¢
IpUMEHEHHE
Oxcun yriepoga(Il), okcnn

62 rJie oya(I\I/)) r(on)LHasI KHUCJIOTa U bubmorexa [IOK
y.. poa Y https://m.edsoo.ru/dba58adf
e€ conu

Bubnuoreka [JOK

63 Pemenue 3anay pa3nu4HbIX TUIIOB

https://m.eds00.ru/6029b609
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Kpemuuii: HaxoxaeHue B mpupoe,

Bub6nuoreka [JOK

64 CTIOCOOBI HO.Hy‘-IGiiHSI, ¢busnyeckue u hitps//m.cdsoo.ru/143558ab
XUMHUYECKHE CBOHCTBA

65 Oxkcun kpemuus(IV), kpemHueBas bubmuoreka [JOK
KHMCIIOTa, CUIIUKATHI https://m.edsoo.ru/3170e7bl
[IpumeHeHne KpeMHUs U €To bu6mmorexa [IOK

66 coeauHennii. CTEKII0, ero https://m.edsoo.ru/393cdac0
[IOJIy4€HHUE, BUIBI CTEKIIA https://m.edsoo.ru/5823cefb

67 Pemenue 3aga4 pa3nuyHbpIX TUIIOB Bubmorexa LIOK

https://m.edso00.ru/b624{801

68 Cucremaru3anus u 0000IICHUE bubmuoreka [JOK
3HaHui o Teme "Hemerananr" https://m.edsoo.ru/6e864db5

69 KonrponsHas pabora o Teme bu6mmorexa [IOK
"Hemeranmsr" https://m.edsoo.ru/d0484c76

70 AHanu3 pe3yJabTaTOB KOHTPOJIbHON bu6mmorexa [IOK
paboThI, KOPPEKIIHS OIIUOOK https://m.edsoo.ru/2b7e¢9510
[TonoxeHnue meTaioB B
Ilepuonnueckoii cucreme

71 XHMUYECKHUX DJICMEHTOB. Bub6nuoreka [JOK
Oco0eHHOCTH CTPOSHUS https://m.edso00.1ru/9839c16¢
ANEKTPOHHBIX 000JOYEK aTOMOB
METaJIOB
OO6mue puznyeckrue CBOMCTBa

72 MeTauioB. [IpuMeHeHre MeTaios B bubmmorexa LIOK

https://m.edsoo.ru/51dac9d3

OBITY M TEXHUKE

7 CmnaBsl MetasuioB. Kopposust bubmmoreka [JOK

MCTAIJIIOB

https://m.edsoo.ru/42b872¢e3
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Bub6nuoreka [JOK

74 Pemenue 3anau pa3nu4HbIX TUIIOB
p https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKUN Psift
. bubmuoreka [JOK
75 HanpspkeHui Metamos. O0mue
https://m.edsoo.ru/94eb377a
CIOCOOBI OJTYYECHHUSI METAJIIOB
OO1m1ast XxapaKTEpUCTHKA METAJIJIOB
[A-rpynnel [lepuoaudeckoii cuctemsl
76 XUMUYECKUX eMeHToB. Hatpuii u bubmmoreka [JOK
KaJIMii: ofTyyeHue, Gu3nuecKue u https://m.edsoo.ru/e12c¢26b3
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEAMHEHUN
OO1m1ast XxapaKTEpUCTHKA METAJIJIOB
[TA-rpynns! Ilepuoguueckoit
CUCTEMBI XUMHUYECKUX 3JIEMEHTOB.
. . bubmuoreka [JOK
77 Marsuii 1 KanbLUl: II0J1y4YeHue,
N https://m.edsoo.ru/7c3e49c0
¢u3nvecKkre 1 XMMHYECKHE CBOMCTBA,
IIPUMEHEHNE IPOCTHIX BEIIECTB U UX
COCIMHEHUI
73 JKEcTKOCTh BOMBI U CIIOCOOBI €€ Bubnuoreka [JOK
YCTPaHEHHUS https://m.edsoo.ru/c74bfae9
ANIOMUHHI: TIOTy4YeHue, pusnueckue
. ’ bubmuoreka [JOK
79 1 XMMHUYECKHE CBOMCTBA,
https://m.edso0o.ru/0e79b266
IIPUMEHEHNE
AM(oTepHbBIE CBOHCTBA OKCHIA U
TUAPOKCH]IAa aJTIOMHUHUS, Bu6nuoreka [JOK
80
TUAPOKCOKOMIUIEKCHI aTIFOMUHUS, UX https://m.edsoo.ru/5d12d318
IIPUMEHEHNE
81 Pemenue 3anau pa3nu4HbIX TUIIOB
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IIpakTuyeckas pabora Ne 7. Pemenue

Bub6nuoreka [JOK

82 SKCIEePUMEHTAIbHBIX 3a4a4 II0 TEME
" P " https://m.edsoo.ru/27a4af43
MeTasl TJIaBHBIX TOATPYIIT
OO01mmas xapakTepucTHKa METaJIOB
23 no6ouHsIX oarpymni (b-rpymm) bubmmoreka [IOK
[Tepuoanueckoit cucTeMsl https://m.edsoo.ru/610d7431
XHMUYECKHUX DJICMESHTOB
du3znueckue U XMuMHUUECKHE CBOMCTBA
84 XpoMa | €r0 COCAUHCHUM, UX buGnnorexa LIOK
P ’ https://m.eds00.ru/9911bef3
MIPUMEHEHUE
Baxuelime coelMHEHNS MapraHia.
85 Ilepmanranar Kaaus, €ro buGnnorexa LIOK
P 5 https://m.eds00.ru/039d69c8
OKHCJIUTEIIbHEIC CBOMCTBA
du3znueckue U XMuMUUECKHE CBOMCTBA
26 JKelle3a ¥ €ro COCAUHCHUM. Bubnuoreka [JOK
[Tonydyenue 1 NpUMEHEHHE CIUIABOB https://m.edsoo.ru/1b7f8741
Kemesa
du3znueckue U XMuMHUUECKHE CBOMCTBA
87 MEOU U €€ COSIUHCHHM, UX buGnnorexa LIOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
du3znueckue U XMMHUUECKHE CBOMCTBA
28 LIMHKA U €r0 COeIMHEHUM, UX bubmmoreka [JOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI https://m.edsoo.ru/b1{2beal
LIMHKA
[TpakTudeckas padora Ne 8. Pemenue
Bubnuoreka [JOK
89 9KCIIEPUMEHTAJIbHBIX 3a4a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MeTtansl TOOOYHBIX MTOATPYIITT
Bu6nuoreka [JOK
90 Pemenue 3anau pa3nu4HbIX TUIIOB

https://m.edsoo.ru/a8b83d83
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O0001IeHYE ¥ CUCTEMATU3 AU

91 HW3yYEHHOTO MaTepHUaJIa IO TEME bubmmorexa LIOK
" Y " P https://m.edsoo.ru/e91{e975
Merauibl
0 KonrponsHas pabora o Teme bu6mmorexa [IOK
"Meranmnbt" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJabTaTOB KOHTPOJIbHON bu6mmorexa [IOK
paboThI, KOPPEKIIHS OIIUOOK https://m.edsoo.ru/9ebff2fd
Pone xumun B obecnieueHNH
94 YCTOHYMBOTO Pa3BUTHUS bu6mmorexa [IOK
yenoseuecTBa. [IoHsATHE 0 HAYYHBIX https://m.edsoo.ru/080fe1{0
METOJIaX UCCIIEI0BAHUS BEIIECTB
Hayunsble npuHIUIIBI OpraHu3anuu
95 XMMHUYECKOT0 IIPOM3BOCTBA. bubmmoreka [IOK
[IpoMmbInneHHbIe CIOCOObI https://m.edsoo.ru/2e45a44f
MOJTYYEHUs] BAXKHEUILINX BEIIECTB
XUMHUYECKOE 3arpsI3HEHUE
96 OKpY’KaroIlen ¢ 12 bl U €r0 bubmorexa LIOK
Py Hen epel https://m.edsoo.ru/9f11bf51
MIOCJIEACTBUS
97 Xumus ¥ 310pOBbE YEIOBEKA. bubmmoreka [JOK
JlekapcTBEeHHBIE CpEICTBA https://m.edsoo.ru/a6552721
Xumus numu. Poiabs XuMuu B
98 o0ecreyeHnH HIEBON bubmmorexa LIOK
https://m.edsoo.ru/1{7b5bd2
6e30macHoOCTH
99 Kocmernueckue u napromepHbie bubmmoreka [IOK
cpeacrtsa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuUMHS B CTPOUTEIILCTBE.
. bubmuoreka [JOK
100 Baxueiiue cTpouTeNbHbIE U

KOHCTPYKIMOHHBIC MAaTCPHAJIbI

https://m.eds00.ru/61¢69003
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XUMUS B CEJILCKOM XO35ICTBE.

101 0 1 bubmuoreka [JOK
PTAHHHACCIHE } MUHCPAIIbHbIE https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anus u 0000IICHUE i bubmuoreka [JOK
3HAHUH TI0 TEME https://m.eds00.1ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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