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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma Mo XMMHHM Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHusi pa3paboraHa Ha ocHOBe @DenepanbHOrO 3aKoHa OT
29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit deneparumy,
TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHS (enepanbHOl 00pa3oBaTENbHOMN
MIPOrpamMMBbl CPEIHETO oO1ero oOpazoBanus(DOII COO0),
npencTaBieHHbIX B DefepanbHOM TOCyAapCTBEHHOM 00pa3oBaTebHOM
craggapre COO, c¢ yuérom Konnenmuu mnpenogaBaHusi y4eOHOTO
npeaMera «XuMHs» B 00pa3oBaTENIbHBIX Opranu3aunuax Poccuiickoil
®denepanny, peanu3yronMX OCHOBHBIE 00pa30BaTeNIbHbIE MTPOTrPaMMBbI, U
OCHOBHBIX NOJIOKeHNI «CTpaTerun pasBuTHs BocnuTanus B Poccuiickon
Oenepanuu Ha nepuo 10 2025 rona» (Pacnopsixenue [IpaButenbcrBa
P® ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIIyOJIEHHOTO H3Y4YEHHUS 3aHMMAET Ba)KHOE
MECTO B CUCTEME €CTECTBEHHO-HAYyYHOro oOpa3oBaHus ydammuxcs 10-11
KjiaccoB.  M3yueHwe  mpenMera, — peaqu3yeMoe B YCIOBHUAX
nudhepeHIIMPOBaHHOTO, TPOPUIBLHOTO 00yUYCHUS, MPU3BAHO 00ECIICUUTh
0011e00pa30BaTEIbHYI0 U OOIIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHHUKOB
IIKOJIbI, HEOOXOJMMYIO Ul aJanTalui MX K OBICTPO MEHSIOIIMMCS
YCJIOBHSIM KU3HHU B COLIMYME, a TaKKe JIs MPOJOLKEHHS OOydYeHHs B
opraHu3anusx MpodecCHOHATBHOTO O0pa30BaHUS, B KOTOPBIX XHMHS
ABJISIETCS] OJHOM M3 IPHUOPUTETHBIX AUCIUIUIMH.

B nporpamMmMe 1o XxuMuu Ha3HaA4YEHHUE MpeaMETa « XUMUSD) MOTydaeT
MOAPOOHYI0 HMHTEPIIPETALUI0O B COOTBETCTBUHM C OCHOBOIMOJATrarOIIUMU
nonoxkeHusMu  OI'OC  COO o B3auMOOOYCIOBICHHOCTH  IIEJIEH,
COJIep)KaHusl, pe3yJpTaToB OOyuyeHUsT U TpeOOBaHUH K YPOBHIO
IIOATOTOBKM  BBINYCKHUKOB.  CBHAETEIBCTBOM  TOMY  SIBIIIFOTCS
CJIEYIOIIKE BBITIOIHIEMbIC TPOrPaMMOii 110 XUMUU (HYHKITUH:

e HMH(POPMALIMOHHO-METOINYECKAS, peanu3anus KOTOPOWH
o0ecreunBaeT MoJIy4eHHUE MPEICTaBICHHS O LENsIX, COJEpKaHuH,
oOmeil crparerud OOy4YeHMs, BOCHMTAHHS U  Pa3BUTHS
oOyyaroluxcsi CpeACTBAMU IpEeIMEeTa, M3y4yaeMoro B paMKax
KOHKPETHOTO TpoQuIs;

e OpraHM3alMOHHO-IUIAHUPYIOLIAsA, KOTOpass MperycMaTpUBAET
OINpEeJEICHUE: IIPUHLUIIOB CTPYKTYpPUPOBaHUS u
MOCJIEOBATEILHOCTH  M3y4eHUss  y4eOHOro  marepuana,
KOJMYECTBEHHBIX M  KAYECTBEHHBIX €ro  XapaKTEepUCTUK;
MOJIX0JI0B K (DOPMHUPOBAHHIO COJEPKATEIBHON OCHOBBI KOHTPOJIS



U OIEHKA O0O0pa3oBaTeNIbHbIX JIOCTH)KEHUH OOydaromuxcs B
pamMKax  HMTOTOBOM  aTTectraumd B QopMe  €IMHOTO
roCcyapCTBEHHOI0 3K3aMEHA 110 XUMUH.

[Iporpamma a1 yriyOa€HHOTO U3YYCHUST XUMUU:

e YCTAaHABIMBAET WHBAPUAHTHOE MPEIMETHOE  COAEpKaHUE,
00s3aTeNbHOE I MU3YYECHHS B paMKax OTAENIbHBIX MPOQPUIICH,
MpeayCMaTpUBAET PAacHpE/IEICHUE U CTPYKTYPUPOBAHUE €0 IO
KJIaccaM, OCHOBHBIM COZIEp>KaTeIbHBIM JIMHUAM/pa3jiesiaM Kypca;

e JHa€T NOpPUMEPHOE  paclpeneseHre  Y4yeOHOro  BPEMEHH,
PEKOMEHTyeMOT0 JIJIsl U3YUYEHUS OT/IETbHBIX TEM;

e IMpeUlaraeT MNPUMEPHYIO  IOCJIEIO0BATEIbHOCTh  U3YUYECHUS
y4eOHOTO MaTepuayiia ¢ y4€TOM JIOTMKHA TOCTPOEHUs Kypca,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e AT METONMYECKYIO MHTEPIPETALMIO LENEH U 3a1ad U3y4eHUs
npeaMeTa Ha YriayOJE€HHOM YpPOBHE € YYETOM COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME CpeaHero ooOmero oOpa3oBaHus,
COJIEPKATEIIbHOW XapaKTEPUCTUKH IUIAHUPYEMBIX pPE3YJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa30BaTelIbHONW MPOTrpamMMbl CpPEIHETO
oOmero  oOpa3oBaHusi  (JIMYHOCTHBIX,  METAIlPEIMETHBIX,
MPEeIMETHBIX), a TaKkKe C Y4ETOM OCHOBHBIX BHIOB Yy4eOHO-
MO3HABATEJIbHBIX JEUCTBHIA O0O0yYaromerocs IO OCBOEHUIO
COZIep KaHMs IIpeIMeTa.

[lo BceM Ha3BaHHBIM MO3UIMSIM B TMPOrpaMMe IO XHUMHH
MpPEeAyCMOTpPEHa MPEEMCTBEHHOCTh C OOyYE€HHEM XHMHH Ha YPOBHE
OCHOBHOTO 00miero oOpa3oBaHusa. 3a TpeaeiIaMud YCTaHOBJICHHOM
MpOrpamMMoOil MO XUMHUHU 00s3aTeNIbHON (MHBAPUAHTHOM) COCTaBIISIONIEH
coJiepkaHusi ydyeOHOro mnpeameTa «XHUMHUS» OCTAETCA BO3MOXKHOCTD
BbIOOpa €ro  BapHaTHMBHOM  COCTABIAIONICH, KOTOpas  JIOJDKHA
ONPENENATHCS B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO MPOQUILS
o0yueHus.

B cootBeTcTBUM ¢ KOHUENTYyanbHbIMU NonoxeHussMu @T'OC COO o
Ha3HAYCHUM IMpPeIMETOB 0a30BOro M YINIyOJEHHOTO YpOBHEH B CUCTEME
T GepeHIIMPOBAaHHOTO O0YYeHHs] Ha YpPOBHE CPEAHET0 OOIIEeTo
o0pa3oBaHMs XMMUSI Ha YPOBHE YIiyOJEHHOIO M3y4YEHHUs HAIpPaBJICH Ha
peanu3alri0 IPEEMCTBEHHOCTH C IOCJIEAYIOIIMM 3TaroM IOJXy4YEHUs
XUMUYECKOTO O00pa3oBaHUSI B paMKax H3Yy4YEHHUS CHEIUATbHBIX
€CTECTBEHHO-HAYYHBIX W XUMHUYECKUMX JHUCIUIUIMH B BYy3aX W
OpraHm3anusx cpeaHero mnpodeccnoHampHOr0 o0pa3oBaHusa. B aToif



CBSI3M M3y4YeHHUE MpeaMeTa « XUMU OPUECHTHPOBAHO MPEUMYIIECTBEHHO
HA pacIIUpeHHe | YIUIyOJIeHHE TEOPEeTUYECKOW U TMPAKTUYECKOU
NOJTOTOBKA OOY4YarOIIMXCs, BBIOPABILIMX OIpeneaEHHbIH Tpoduib
oOyueHHusi, B TOM YHCJIE C NEPCIEKTUBOM MOCIEAYIOLIEro IMOJIy4YEeHUs
XUMUYECKOTO 00pa3oBaHHMS B OpraHu3auusax Npo(eccHOHaIbHOTO
obpazoBanus. Hapsimy ¢ stum, B cBete TpeboBanuii ®I'OC COO «
IJIAHUPYEMBIM pe3ysibTaTaM OCBOEHHUS (peaepalibHOM 00pa3zoBaTebHOM
IpOrpaMMbl  CpeHEro OoOWero o0pa3oBaHMsA HU3YYEHHE IpeaMeTa
«XuMHUSD» OPUEHTHUPOBAHO TAaKXKE Ha pEIIeHUE 3ajlad BOCIUTAHUSA U
COLIMAJILHOTO Pa3BUTHS OOydaomuxcs, Ha (opMHpoOBaHHE Yy HUX
OOIIEHHTEIUICKTYATbHBIX YMEHHUM, YMEHHI palMOHAIM3AINA y4eOHOTO
Tpyaia ©U  OOOOMIEHHBIX  CIOCOOOB  JEATEIBHOCTH,  HMEIOIIUX
MEXIUCIUTUTMHAPHBIN, HAATPEIMETHBIN XapakTep.

CocraBnsiomiuMu  TIpeiIMeTa «XUMHS» Ha ypPOBHE YIIIyOJIEHHOTO
W3YYCHHUS SABISAIOTCA yTayOnE€HHBIE Kypchl — «OpraHudeckass XUMUAS» H
«O0miast m Heopranuyeckas xumus». [Ipu ompesaeneHun MOAXOIOB K
0oTOOpYy M CTPYKTYpHOM OpraHu3alud COJAEpkKAaHMUS 3TUX KypCcOB B
MporpaMMe MO XMMHH 32 OCHOBY mpuHATHI nojoxeHus ®I'OC COO o
pa3nnuusax 0a30BOro M yriyOJEHHOTO ypOBHEH U3yUeHUs IIpeaMeTa.

OcHoBy coaepkanusi KypcoB «Opranndeckas xuMuss» u «OO0mas u
HEOpraHWYEeCKass XHMHs» COCTaBISIET COBOKYMHOCTh TIPEIAMETHBIX
3HaHUW U YMEHHUH, OTHOCAIIMXCS K 0a30BOMYy YpOBHIO H3Y4YECHMUs
npeaMeTa. JTa CUCTEMa 3HAHUM IOIY4YaeT ONpeneIEHHOE TEOPETUYECKOE
JOTIOJTHEHUE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINI
00BEM (hakTONMOrHUECKOro Marepuana. Tak, Ha yrayOJaEHHOM YpOBHE
U3y4YEeHHUs IpeaMera obOecrneyeHa  BO3MOXHOCTh — 3HAYUTEIBHOTO
yBeJIMYEHUs] 00bEMa 3HAHUN O XMMUYECKUX 3JIEMEHTAX U CBOMCTBaX HX
COCIMHEHHI Ha OCHOBE PACUIMPEHHS U YIIIyOJICHUS MPEACTABICHHUM O
CTPOEGHHMU  BEIIECTBA, XHMHYECKOM CBS3M U  3aKOHOMEPHOCTSX
MPOTEKAHUSI PEaKlUid, pacCMaTPUBAEMBIX C TOYKHU 3PEHUS XUMUYECKON
KMHETUKH M TEPMOJMHAMUKH. V3yuyeHue NepuoANYecKOro 3aKOoHAa MU
[leprognueckoil cucCTEMBbl XMMHMYECKHUX JJIEMEHTOB Oaszupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IIPEJICTABICHUAX O CTPOCHUU
aToMa. XuMHUIecKasi CBSI3b OOBSICHIECTCA C TOUKH 3PCHHS SHEPTETUUECKUX
M3MEHEHUN npu €€ o0pa3oBaHUM U pa3pyLICHUH, a TAKKE C TOUKU 3PEHMUS
MEXaHU3MOB €€ oOpa3oBaHMs. M3yueHue THIOB peakUMil JTOTOJIHIETCS
(GbopMHpOBaHUEM NPEJCTABICHUN 00 ANEKTPOXUMUYECKUX Ipolieccax U
ANIEKTPOJIU3€E PACIIABOB M PAaCTBOPOB BEIIECTB. B Kypce opraHnyeckoin



XUMHH TIPH PACCMOTPEHHM PEAKIIMOHHON CIOCOOHOCTH COETUHEHHIM
yaensieTcsi 0coboe BHUMAHUE BOMPOcaM 00 SIEKTPOHHBIX d(deKTax, o
B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKlui.

Oco0oe 3HaueHHEe MMEET TO, YTO Ha COACpKAHHE KYpCOB XUMHHU
yIayOaEHHOTO YPOBHS M3YUYECHHsSI JIJISl KJIACCOB OMpPENEIEHHOTO Mpodus
(r7aBHBIM 00pa3oM Ha WX CTPYKTYPY M XapakTep IOTOJHEHHM K OOIIei
CHUCTEeME MPEAMETHBIX 3HAHHI ) OKa3bIBAIOT BIUSHNAE CMEKHBIC TIPEIMETHI.
Tax, Hampumep, B coAepX aHUM MpeaMeTa Il KJIacCOB XUMHKO-
¢uznueckoro mnpoduis OosplIOE 3HAYEHHE OYAYT HMMETh 3JIEMEHTHI
ydgeOHOro matepuana mo obmed xumun. [Ipm u3ydeHuwm mpeamera B
JaHHOM CJIy4ae akIeHT OyAeT celaH Ha OOIIHOCTh METOAOB MO3HAHUS,
OOIIHOCTh 3aKOHOB W TEOpPHUM B XMUMHMM U B (PU3UKE: aATOMHO-
MOJIEKYJIsIpHass Teopust (MOJEKyJsipHass Teopus B (PU3MKE), 3aKOHBI
COXPAaHEHHUSI MAacChl U 3HEPIUHU, 3aKOHBl TEPMOIAMHAMMKH, SJIEKTPOJIN3A,
MPEJICTABICHUS O CTPOCHHUH BEUIECTB U JPYTOE.

B TO Xe Bpems B conepikaHWU MpeAMeTa s KIacCOB XHUMHUKO-
ouonoruyeckoro mnpoduiss OONbIIMKA yIETbHBI BeC OYyIeT HMETh
opraHvyeckas XuMus. B 3Tom ciydae mpenocTaBisieTCsi BO3MOXKHOCTb
i Oosiee OOCTOSATENBHOIO PACCMOTPEHMS] XMMMUYECKON OpraHu3aliu
KJIETKA KaK OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOJIAT, K
npuMepy, Takhe CTPYKTypHbIE KOMIIOHEHTBI, KakK JIUMHIBI, OCNKH,
yIJ€BOJIbl, HYKJIEMHOBBIE KHUCIOTBI M Jpyrue. Ilpm 3TomM 3HaHUS ©
COCTaBE€ U CBOWMCTBAxX IPEJICTABUTENIEH OCHOBHBIX KJIACCOB OPTaHUYECKUX
BEIIECTB CIY>KaT OCHOBOW JJIi W3YYEHHS CYIIHOCTH MPOIECCOB
dboTocuHTE3a, NbIXaHUs, TUIEBAPCHHUSL.

B muane QopmMupoBaHUS OCHOB HAyYyHOTO MHUPOBO33pEHUS,
OCBOEHHUSI OOIICHAyYHBIX METOJIOB MO3HAHUSA U OIbITa MPAKTUYECKOIO
NPUMEHEHUS HAy4YHBIX 3HAHUM U3ydYeHHe TpeameTa «XUMHsS» Ha
yIrayO0aEHHOM YPOBHE OCHOBAHO HA MEKIIPEIMETHBIX CBS3SIX C YUCOHBIMU
npeaMeTaMu.

[Ipyu um3ydyeHun yuyeOHOro mnpeamera «XUMHsD» Ha YriayOnEHHOM
YpOBHE TakKe, KAaK Ha YPOBHE OCHOBHOTO M CPEIHEro OOIIEero
oOpazoBaHusi (Ha ©a30BOM ypOBHE), 3ajadyell MEPBOCTEIEHHON
3HAYUMOCTHU SBJSIETCS (POPMHUPOBAHME OCHOB HAYKH XUMHUHU Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUECKON JIEATEIbHOCTH YEJIOBEKA
Y OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Pemienue 3Toi 3agaun Ha
yriIyONE€HHOM YpOBHE HM3yY€HHUs NpeaMeTa IPeAroyiaracT pealn3aluio
TaKuXx IIejeH, Kak:



e (opmupoBaHHE TMPEACTABICHUI: O MAaTepHAILHOM E€IUHCTBE
MHpPA, 3aKOHOMEPHOCTSX U NMO3HABAEMOCTH SIBJICHUM IPUPOABL, O
MECTE XMMUU B CUCTEME €CTECTBEHHBIX HAYK U €€ BEAyLIEH POJIH
B 00€cleyeHUH YCTOMUMBOIO pa3BUTUS 4YEJIOBEYECTBA: B
peltieHun mpoOJIeM KOJIOTUYECKOM, YHEPTeTUYECKON U MUILEBOM
0€30MacHOCTH, B PAa3BUTUU MEIWIMHBL, CO3MaHUM HOBBIX
MaTEpUajoB, HOBBIX HCTOYHUKOB OHHEPrUH, B OOECIeUEeHUU
pPallMOHAIIBHOTO  MPHUPOJIONOJNIb30BaHUs, B  (opMUpOBaHUU
MHPOBO33pEHHs U OOMIel KyJIbTypbl YEJIOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370pPOBBIO
Y IIPUPOJTHOU CpENE;

e OCBOCHHE CHCTEMBI 3HAHUH, JIEKAIUX B OCHOBE XUMHMUYECKOMN
COCTaBJISIFOIIENM  €CTECTBEHHO-HAYYHOW  KapTUHBI  MUpa:
(byHIaMEHTAIbHBIX TOHSATUN, 3aKOHOB M TEOPUM XUMHH,
COBPEMEHHBIX IPEACTABICHUN O CTPOCHUM BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAMOJIEKYJISIPHOM,
O TEPMOJMHAMHUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSX
MIPOTEKAaHNUSI XMMUYECKUX PEaKLU, O XUMUYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMax, 00 OOIMMX Hay4YHBIX
MIPUHIMIIAX XUMUYECKOTO MPOU3BOJICTBA;

o (dopmupoBaHHe Yy OOyYarOmMXCSi OCO3HAHHOTO TMOHWMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHMYECKHX 3HAHUM  JUIs
OOBSICHEHUsI KIIIOUEBBIX HUJIEH M MPOOJIEM COBPEMEHHOW XHWMMHH,
sl OOBACHEHWS] W TNPOTHO3UPOBAHMS SIBJICHHUI, HWMEIOIINX
€CTECTBEHHO-HAYUYHYIO IPUPOJY; TPAMOTHOTO PEIICHUs POOIIEM,
CBSI3aHHBIX C XMMHUEW, MPOTHO3UPOBAHUS, aHAJIM3a U OLEHKHU C
MO3UIUI 3KOJIOTUYECKOW O€30MaCHOCTH MOCIEICTBUN OBITOBON U
ITPOM3BOJICTBEHHOM JIESITENBHOCTH YEJIOBEKA, CBSA3aHHOM C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOIB30BAHUEM U NIEPEPAOOTKOM
BEILIECTB;

e yrIIyOJICHHE TPEACTABICHUM O HAyYHBIX METOJaX TMO3HAHUS,
HEOOXOJAMMBIX ISl TPUOOPETEHUS] YMEHUN OpUEHTHUPOBATHCS B
MHUpE BEUIECTB U OOBSCHEHUS XUMHYECKUX SIBICHUU, UMEIOIINX
MECTO B IIPUPOJE, B NPAKTHYECKOM JEATENBHOCTH H
IIOBCEIHEBHOM KU3HMU.

B mmanme peamu3auMM  NI€PBOOYEPEIHBIX  BOCHUTATENBHBIX U
pa3BUBAOIIMX (QYHKUMH LETOCTHOM CHUCTEMBI CpPEIHEro OOIIero



o0pa3oBaHMsI TPU M3YYECHUH NpeAMeTa «XUMHUA» Ha yriayOJéHHOM
YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKE LIETH U 3a/1a4H, KaK:

BOCITUTaHUE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TTPUPO/IBI,
YBaKEHUS K IMPOIIECCY TBOPYECTBA B OOJACTU TEOPETHUUECKUX U
NPUKIAAHBIX ~ HWCCICIOBAaHUA B XUMHH, (HOPMHUPOBAHHE
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

pPa3BUTHE MOTHBAIIMU K O0YUEHHUIO ¥ TTO3HAHUIO, CIIOCOOHOCTEN K
CAMOKOHTPOJIO M CaMOBOCIUTAaHUI0O Ha OCHOBE YCBOCHUS
00IIeYeIIOBEUECKIX IIEHHOCTEH;

pPa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, WHTCIUICKTYaJIbHBIX U
TBOPYECKUX CHOCOOHOCTEH oOydaromuxcs, (GopMupoBaHue Yy
HUX CO3HATEJIBHOTO OTHOUIEHUS K CamMoO0Opa3oBaHUIO W
HEMPEPHIBHOMY  OOpa30BaHUI0 KaK  YCJIOBHIO  YCIEUIHOM
podeCcCHOHATEHOM u 0011eCTBEHHOM NEeSATEeTLHOCTH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO M IIOTPEOHOCTH
B 37I0pOBOM 00pa3e KU3HU;

dbopmupoBaHue yMEHUMN u HABBIKOB pPa3zyMHOTO
MPUPOJIONIOIB30BAHUSI, PA3BUTHE HSKOJOTUYECKOW KYJIbTYPHI,
NpUOOpPETEHUE OMbITa OOIIECTBEHHO-TIONE3HON HKOJIOTHYECKOM
TESATETHHOCTH.

OO6miee 4yMcIO 4YacoB, MPETyCMOTPEHHBIX HJisi M3yYEHUS XUMHH Ha
yriayOJIeHHOM YpOBHE CpefHero odiiero oOpa3zoBanus, coctapisieT 204
gacoB: B 10 kmacce — 102 ygaca (3 ygaca B Hegenro), B 11 kmacce — 102
yaca (3 gaca B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHM4YeCKOM XMMMH.

[IpeameTr W 3Ha4YeHUE OPraHUYECKOM XUMUH, IPEACTABICHUE O
MHOT000Pa3ul OPraHUIECKUX COCTUHEHUI.

OJIEKTPOHHOE  CTPOCHME  aTroMa  YIJIEpoJa:  OCHOBHOE W
BO30YKIEHHOE COCTOSIHUS. BaneHTHble BO3MOXKHOCTH aTOMa yIJepoja.
XuMu4eckasi CBsi3b B OPraHU4YEeCKUX COCIUHEHUIX. TUIbl ruOpuaAn3au
aTOMHBIX opOuTaneit yriepona. MexaHn3mbl 0Opa30BaHMs KOBAJIEHTHOM
cBA3U (OOMEHHBIH U JIOHOPHO-aKUENTOPHbIN). THUIBI NepeKpbIBaHUS
aTOMHBIX opOuTanei, o- u m-cBA3u. OpuHapHas, IBOMHAs M TpoOWHas
cBs3b. CrIocoOBI pa3pbiBa CBsI3€l B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.
[lonsTre 0 cBOOOIHOM paauKaie, Hykieo(puie U AIEeKTpopue.

Teopust cTpoeHus opranmyeckux coeauHeHuid A.M. BytnepoBa u
COBPEMEHHBIE MPEJICTABIECHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPHUH
CTPOEHHUSI OPraHMYECKUX COCAUHEHUN. MOJEKYJIIpHbIE U CTPYKTYPHBIE
¢dopmyibl. CTpyKTypHbIE (OpPMYJbl pa3iMYHBIX BUJOB: pa3BEPHYTasd,
COKpaméHHasl, ckenerHas. M3omepus. Buabel m3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIIEKTPOHHBIE AP (HEKTH B MOJIEKYJIaX OPTraHMYECKUX
COEIMHEHHUI (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpencraBnenre o KiIacCUPUKAUUM OPraHUYECKUX  BEILECTB.
[lonsitue o QyHkmoHaNbHOM rpymnme. ['omonorus. ['omonoruueckue
psanel. CucremaTudeckas HOMEHKJIATypa OpPraHWYECKHUX COEIUHEHUN
(IUPAC) u TpuBHalibHbIC Ha3BAHUS OTCJIBbHBIX MPEACTABUTEIICH.

OcobOenHoctn W Kiaccu(UKaIMsl  OPraHUYECKUX  PEaKIuil.
OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B OPraHUYECKON XUMHUH.

OKCHEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
MIpPEBPAILCHHI: 03HAKOMIIEHHE C 00pa3laMy OpPraHUYEeCKUX BEIIECTB U
MarepualaMi Ha MX OCHOBE, OMBITHI MO MPEBPALIECHUIO OPraHUYECKHX
BEUIECTB INpU HarpeBaHuu (IUIaBJIeHUE, OOYIJIMBaHUE M TOpPEHHUE),
KOHCTPYUPOBAaHHE MOJEIIEH MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yriesoaopoasl.

Ankanbl. ['omoniormyeckuii psajx anakaHoB, oOmas Qopmyna,
HOMEHKJIaTypa MW H30MEpHs. OJEKTPOHHOE W IPOCTPAHCTBEHHOE



CTPOCHHE MOJIEKYJ AlKaHOB, SP>-THOPHUAM3AIMS aTOMHBIX OpOHTaseit
yriepoaa, 6-CBsi3b. GU3nM4eCcKue CBOMCTBA AJIKAHOB.

XVMMHUYECKHE  CBOMCTBA  alKAHOB:  PEAKUMU  3aMELICHUS,
M30MEPU3ALINY, JIETUIPUPOBAHUSA, UHUKIN3ALNN, MNUPOJU3a, KPEKHUHTA,
ropenus. lIpenacraBmeHne O MeEXaHU3ME peEakUMM  PaAUKAIBHOIO
3aMEILCHHUS.

Haxoxnenune B mnpupoge. CrocoObl NOMyYEHHS U MNPUMEHEHHE
aJIKaHOB.

[Muknoankanpl. OOwmwas ¢opMysa, HOMEHKJIATypa U H30MEpHS.
OCc00OEHHOCTH CTPOEHUS U XMMHYECKMX CBOMCTB MaJbIX (LIMKJIOMPONaH,
IUKI00yTaH) U OOBIYHBIX (IIUKJIONEHTAH, IUKJIOTEKCaH) IUKJIOATKAHOB.
Crioco0bl OTyY€HUsI U MPUMEHEHUE [IUKJI0AIKaHOB.

Anxensl. ['omonoruueckuid psj —ankeHoB, oOmas ¢opmyina,
HOMEHKJIaTypa. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ
AJIKEHOB, SP>-THOPUAN3AIHSI AaTOMHBIX OpOUTANICH YIIepoia, O- U TT-CBSI3M.
CtpykTypHas U reomeTpuueckas (Uuc-TpaHc-) u3zomepus. Puznyeckue
CBOMCTBA aJKCHOB. XMMHUYECKME CBOWCTBA: PEAKLUUU IPUCOECIUHECHMUS,
3aMEIIECHNSI B O-IIOJIOKEHUE IPU JBOWHOW CBSA3M, MOJUMEPU3ALNUUA U
okuciieHus. IIpaBuno MapkoBHHKOBa. KauecTBEHHbIE pEakIUU Ha
IBOIHYIO CBsA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHUE aTKEHOB.

Ankaguensl.  Knaccudukauuss — ankaaueHoB  (CONMpPsIKEHHBIE,
U30JIUPOBaHHbIE,  KyMyauposanHvle). (OCOOEHHOCTU  3JIEKTPOHHOTO
CTPOCHUS M XUMHYECKMX CBOWCTB COMNpPSOKEHHBIX AuUEHOB, 1,2- u 1,4-
npucoenunenue. llonmumepuzanus conpsk€HHbIX AUEHOB. CrocoObl
MOJIyYeHUS] U IPUMEHEHHE AJIKAIUECHOB.

Anxunbl. ['oMonormdeckui psii  alkuHOB, oOmmas ¢dopmyna,
HOMEHKJIaTypa M H30MEpHs. OIJIEKTPOHHOE W IPOCTPAHCTBEHHOE
CTpPOCHHE MOJIEKYJl AJKHHOB, SP-THOpHAM3AIMS aTOMHBIX oOpOuTanei
yriepona. dusnyeckue CBOMCTBA aAJKMHOB. XUMHUYECKHE CBOMCTBA:
peaKkuMy NPHUCOCAUHEHUsS, TUMEPU3ALMH U TPUMEPHU3ALUU, OKHCICHUS.
KuciioTHBIE CBOMCTBA AJIKMHOB, UMEIOIINX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHBIE peakuuyu Ha TPOHHYIO CBA3b. CrnocoObl MOJSyYeHHUS U
MIPUMEHEHUE ATKUHOB.

ApoMathueckue yriieBoJopoAbl (apeHbl). ['oMonoruueckuit psij
apeHoB, o0mas (Gopmyna, HOMEHKIATypa U U30MepUs. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI OeH30i1a. PU3NYECKUE CBOMCTBA
apeHoB. XHMMHUYECKHE CBOMCTBAa OEH30/a M €ro IOMOJIOTOB: pEaKIUU
3aMelleHusT B OEH30JIbHOM KOJIBLIE M YIJIE€BOJAOPOJHOM pajuKale,



peaKiMu  MPUCOCTUHEHHs,  OKHCJICHHWE  TOMOJIOroB  OeH3oia.
[IpencraBienne 00 OpPUEHTHUPYIOIIEM JIEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM  KOJIbIIE  HAa  TpUMEpPE  aJKWIbHBIX  PaJUKaJoB,
KapOOKCUJIbHOM, THUAPOKCUIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB
raJIOr€HOB. OcoOenHoctu XUMHUYECKUX CBOMCTB CTUpOJIA.
[Homumepuszanust ctuposa. CrnocoObl TONy4eHUST W IPUMEHEHUE
apOMaTUYECKHUX YTIEBOAOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTsHBIE Ta3bl. Hedtp u eé
npoucxoxaeHue. KaMeHHBIM yroiab M NPOAYKTH €ro InepepadOTKH.
Cnoco0Obl mepepalOTKU HEPTU: MEPEroHKa, KPEKUHT (TepMHYECKUH,
KaTaJIUTHIECKUi), puopMuHr, nupoau3. [lpoaykTer mepepaboTku HEPTH,
WX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DONEKTPOHHOE CTPOEHUE TAJOTCHIPOU3BOJIHBIX YIVIEBOJIOPOIOB.
Peaknuu 3aMelieHds rajoreHa Ha THAPOKCOTPYMIY, HUTPOTPYIIILY,
HMaHOTpyNIy, aMuHOrpynmy. JleficTBue Ha TraJoreHIpou3BOIHbBIE
BOJHOTO M  CHUPTOBOIO  pacTBopa Imi€noun. Bs3ammopeiicTBue
IUTrajoreHaJlkaHoB ¢ MarHueM W 1uHkoMm.  [lonstue o
METAJTIOOPTaHUYECKUX COCIMHEHMSIX. Hcnonb3oBanue
raJIOTEHIIPOM3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE W TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3Y4YEHHS BEIIECTB M  UX
NpEeBpalleHUl: U3ydyeHHe (PU3MUECKHMX CBOWCTB  YIJIEBOJAOPOJOB
(pacTBOPUMOCTB), KAUECTBEHHBIX PEAKLMHA YIJIIEBOJOPOJAOB Pa3IMUHBIX
KiaccoB (oOeciBeynBaHHEe OpPOMHOM WM HOAHOM BOJBI, pacTBOpa
IEpMaHraHata Kajus, B3aMMOJCICTBHE AalETHICHA C aMMHA4YHbIM
pactBopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHAPYKEHHUE YIIIepoJia U
BOJIOPO/Ia B OPraHUYECKUX BEUIECTBAX, MOJYyUYECHHUE STUJICHA U U3YYEHUE
€ro CBOMCTB, O3HaKOMJIeHHE ¢ Koyuiekuusamu «HedpTs» u «Yromby», ¢
oOpasliaMu TIacTMacC, KayuyyKOB M PE3UHBI, MOJEIHUPOBAHUE MOJIEKYI
YTJIEBOJAOPO/IOB U TAJION€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoacoaepxkamme opranHudecKkue COeJHHECHMS.

[IpenenvHbie omHOaTOMHbIE chnuUpThl. CTpoeHue MoJeKyn (Ha
MpuMepe METaHoJia U 3TaHoJa). ['oMonoruueckuit psija, oomas dhopmyna,
M30Mepusl, HOMEHKIarypa U kiaccupukanus. Ddusmyeckue CBOMCTBa
IIPEACIBHBIX OJAHOATOMHBIX CIUPTOB. BoOIOpOoAHBIE CBA3M MEXIY
MOJIEKYJIJaMA CHUPTOB. XHMMHUYECKHE CBOMCTBA: PEAKIMU 3aMELICHUS,
JeruipaTainuy, OKHUCIEHUs, B3aUMOJCHCTBUE C OPraHUYECKUMH U



HEOPraHUYECKUMU KuciaoTaMu. KauecTBeHHast peakliys Ha OJHOATOMHBIE
cupThl. JleMCTBHE H3TaHOJIAa W METaHOJa Ha OPraHu3M YeJIOBEKa.
CriocoObl OJTy4Y€HUs U IPUMEHEHUE OJJHOATOMHBIX CIIMPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa Hu wuzoMmepusi. OcobGeHHOCTH
(bU3MYECKUX U XUMHUYECKUX CBOMCTB.

MHOroaToMHbpl€  CIMUPTBI —  OTWIEHIVIMKOJAbL W  [JIMUEPHUH.
Ou3MyUecKue MW XHMHUYECKHME CBOWCTBA: pPEAKIMM  3aMEUICHHS,
B3aMMOJICUCTBUE C OPraHUYECKUMU M HEOPraHUYECKUMH KHUCIIOTaMH,
KaueCTBEHHAsl pEaklMsi Ha MHOrOaTOMHbIE cnupThl. [IpencraBienue o
MEXaHU3ME peaklUuil HykJIeopuibHOro 3amenieHus. J[lelictBue Ha
opranu3M  4enmoBeka.  CrocoObl  MONy4eHUSs U NPUMEHEHHE
MHOTI'0OaTOMHBIX CIIUPTOB.

®enos. CTpoeHne MOJIEKYIIbl, B3aUMHOE BIMSIHUE THAPOKCOIPYIIIBI
u OenzonpHOrO sapa. Pusznueckue cBoicTBa (peHoma. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (eHosa. KadecTBeHHbIE peakiuu Ha (PEHOI.
Tokcuunocts (peHosia. CriocoObl TOJIydeHUS U TNpUMEHeHue (eHola.
®denondopmanbIeruiHas cMoJa.

KapOoHuibHbIE COEAMHEHNS — allbJIETUAbl U KETOHBI. DJIEKTPOHHOE
CTpOE€HHE KapOOHMIBHOM Ipymiibl. ['oMoornyeckue psabl allbJeruI0B U
KETOHOB, oOmiast (opmyna, m3omMepus M HOMEHKJIaTypa. Dusmdeckue
CBOWCTBA aJbJICTH/IOB U KETOHOB. XMMHYECKUE CBOMCTBA AJIBACTUIOB U
KETOHOB:  peakiuuu  npucoeauHeHusd.  OKHCIEHUE  aJbJETrHJIOB,
KaueCTBEHHbIE peakuuu Ha anpierugpl. CrnocoObl TOMydYeHUs W
IIPUMEHEHUE aJbJETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KUCIOTH. OCOOCHHOCTH
CTPOEHMSI MOJIEKYJ KapOOHOBBIX KHUCIOT. M30Mepuss M HOMEHKIATypa.
dusznyeckue CBOMCTBA OJJHOOCHOBHBIX IPEIEIbHBIX KAPOOHOBBIX KUCIOT.
Bonoponueie  CBS3M  MEXIy MOJEKyJaMu  KapOOHOBBIX  KHCIOT.
XVWMUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, PEaKIUs 3TepHPHUKAINH,
peakiuuu C ydacTHEM YIJIEBOAOpPOAHOro paaukaia. OcobGeHHOCTH
CBOMCTB MypaBbHHON KHUCIOTHL [loHATHE O MPOM3BOIHBIX KapOOHOBBIX
KHUCJIOT — CJHOXHBIX 3¢pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOMCTB HEMPEACTBHBIX M apOMATHYECKUX KapOOHOBBIX
KHCJIOT, JUKApOOHOBBIX KHUCJIOT, T'HMAPOKCUKApOOHOBBIX  KHUCIOT.
[IpeacraButenu  BBICHIUX ~ KapOOHOBBIX  KHCIOT:  CTE€apUHOBas,
MaJlbMUTUHOBAsA, OJICMHOBAsA, JIUHO/e8As, JUHONEHOB8Asl  KUCIOTHI.
Crioco0bl osTy4eHus: U IPUMEHEHUE KapOOHOBBIX KUCIIOT.



Cnoxaple d¢dupbl. ['oMomormveckuit psg, obmas ¢opmyna,
M30MepUsi U HOMEHKJIaTypa. Du3nyueckue U XUMHUYECKUE CBOMCTBA:
TUAPOJIN3 B KUCIION U WIEJIOYHOU CpeELE.

Kupwl. Crpoenue, Guznueckrue U XUMUYECKHUE CBOMCTBA KUPOB:
TUAPOTIU3 B KUCION U 1IeaouHOM cpene. OCOOEHHOCTH CBOMCTB JKHPOB,
COJICpIKAIUX OCTATKH HEMPEACIbHBIX KUPHBIX KUCIOT. JKUphI B IpUpO/IE.

MpbI1a Kak COJM BBICHIMX KapOOHOBBIX KHCJIOT, HMX MOOIIEE
JICUCTBHE.

OO6miast xapaktepucTuka yrieBojoB. Krnaccudukamusi yrieBoioB
(MoHO-, - W mojucaxapuibl). MoHOcaxapuabl: TIIOK03a, (PpyKTO3a,
rajaktosa, pubo3a, Ae3okcupmOo3a. Du3MUecKHWe CBOWCTBA U
HaxoxJaeHue B npuponae. @orocuHTe3. XMMUYECKUE CBOMCTBA TITFOKO3bI:
pEaklMK C y4acTUEM CHHUPTOBBIX M aNbJCTUIHOW TPYMI, COUPTOBOE U
MOJIOYHOKHUCIHOE OpoxkeHue. IIpumeHeHue TIIOKO3bI, €€ 3HA4YCHHE B
KUZHEACATEILHOCTU Opranu3Ma. Jlucaxapujpl: caxaposa, MalbTo3a H
nakTo3a. BoccTaHaBiMBaromue M HEBOCCTAHABIMBAIOIINE JHCAXAPHUIBI.
I'maponu3 nucaxapunoB. HaxoxxneHue B TOpUPOJIE U NPUMEHEHHUE.
[Tonucaxapuapl: Kpaxmajia, TJIUKOreH W nemmono3a. CrpoeHue
MaKpOMOJIEKYJl Kpaxmaia, TJIMKOTeHa M IeJUTI0I03bl.  Dusndeckue
CBOMCTBA Kpaxmaja W LEJUTI0JI03bl. XUMHUYECKHE CBOMCTBA Kpaxmauna:
TUAPOSN3, KAYECTBEHHAsi pEakiusi C HOJOM. XHUMHYECKHE CBOICTBa
IEJUTIONIO3bL: TUAPOIN3, TOJydeHHe 3(PupoB Meioiao3bl. [lonsatue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIepUMEHTaIbHBIE ~ METOJbl  W3YYEHHS  BEIIECTB U  UX
MpEBpaIllEHU:  PaCTBOPUMOCTh  PA3JIMYHBIX  CIHUPTOB B  BOJE,
B3aMMO/JICHCTBUE 3TAHOJA C HATPUEM, OKUCICHHE ITUJIOBOTO CHUpPTA B
anbACrU]] Ha PACKAIEHHOWM MEIHOW MPOBOJOKE, OKUCIEHHUE 3TUIIOBOTO
criipTa TUXPOMATOM KaJIist (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIOB), KAYECTBEHHBIE pEAKIMM HaA  adbJeruinpl  (C
ruapokcusiom nuammuHcepeopa(l) u ruapoxcumom menu(Il)), peakius
rinepuHa ¢ rugapokcuaoM meau(ll), xumuyeckue cBONCTBa pacTBopa
YKCYCHOW KHCIIOTBI, B3AUMOJICIICTBUE PACTBOPA TJIFOKO3bI C THAPOKCUAOM
menu(Il),  B3aumoneiicTBME  Kpaxmalla €  HOJOM,  PCIICHHE
DKCIIEPUMEHTAIBHBIX 3amad 1o TeMaMm «CrmupTel ©u  (DEHOJBIY,
«Kap6onoBbie kKuciotbl. CloKHbIE dPUPHI».

A30TcoAep:KalMe OPrannyecKkne cCoeNHeHNsl.

AMUHBI — OpraHUYecKue MPOU3BOJHBIE aMMuaka. Kiaccudukanms
aMUHOB: anu(paTUUeCcKue U apoMaTUYECKHE; MEPBUYHbIC, BTOPUYHBIE U



Tpetnunbie. CTpoeHHMe MOIeKyna, oomas d¢opmyna, HU30MeEpHs,
HOMEHKJIaTypa ¥ (HU3UYecKHe CBONCTBA. XHWMHUYECKOE CBOMCTBa
anu(aTuyecKux AaMHHOB: OCHOBHBIE  CBOMCTBA,  aJKWJIMPOBAHUE,
B3aUMOJICHCTBUE IIEPBUYHBIX AMUHOB C a30THCTOM Kucinoroil. Comu
ANKAJIAMMOHMSL.

AHWIMH — TPEACTABUTEIb AaMUHOB apOMAaTUYECKOro psfa.
Crpoenne anunuHa. B3auMHOE BIMSHME TPyl aTOMOB B MOJIEKYJIE
aHwinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA. KauecTBeHHBIE
peakuuu Ha aHwiMH. CHocoObl MOJIy4YeHUs] U IPUMEHEHHue
anudatnyeckux aMmuHOB. [loayyeHre aHuIMHA U3 HUTPOOEH301a.

AmuHokucnotel.  Homenkmatrypa wu  wu3omepusa.  OtaenbHbIE
IIPEACTABUTENIN (l-AMUHOKUCIIOT: IJIMLKH, aJlaHUH. PU3HUEeCKre CBOMCTBA
AMUHOKHCIIOT. XUMHUYECKHE CBOMCTBA aMHHOKMCIOT KaK aM(OTEpHBIX
OpPraHUYECKUX COCAMHEHUMN, peaklus MOJUKOHACHCAlUU, 00pa3oBaHUE
NEeNTUIHON CBsA3U. buomormueckoe 3HadeHWe aMHUHOKHUCIOT. CHHTE3 H
TUAPOIIN3 IENTUIOB.

benku kak mnpupomssie noinuMepsl. llepBuuyHas, BTOpHUYHAsA U
TpPETUYHAs CTPYKTypa OeJIKOB. XMMUYECKUE CBOMCTBA OEIKOB: THIPOJIH3,
JeHaTypalys, KaYeCTBEHHbIE PEAKIIMH Ha OEIIKH.

OKCIIEpUMEHTAIBHBIE ~ METOAbl  M3Y4YEHHsS  BEIIECTB M HUX
MIpEBpAIlCHHI: pacTBOpEHUE OEJIKOB B BOJE, J€HATypauus OEIKOB MpHU
HarpeBaHuy, [IBETHbIC PEaKUU Ha OEJIKU, PelICHUE SKCIIEPUMEHTAIbHbBIX
3a/a4 1O TeMaM «A30TCOAEpKAUIME OPraHMYECKUE COCIUHEHUS» U
«Pacro3HaBaHre OpraHu4eCKUX COCINHEHUN.

BricokoMoieKyJIsIpHbIE COCIUHEHMS.

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMIA:
MOHOMEp, IOJUMEP, CTPYKTYpPHOE 3BEHO, CTEIEHb IOJUMEPU3ALINY,
cpeaHsss  MOJIeKyJisipHass  macca. (OCHOBHBIE  METOABI  CHHTE3a

BBICOKOMOJICKYJIAAPHBIX CO@I[I/IHeHI/Iﬁ — MMOJIMMCPHU3alHA u
IIOJIMKOHACHCAaII M.

HOHI/IMepHBIC MaTCpHUaJibl. [InacTmaccel (HOHI/IBTI/IHCH,
ITOJIMITIPOIINJIICH, IMOJIMBUHUIIXJIOPH I, IMIOJIMCTHUPOJI,

MOJIMMETHWIMETAKpUIIAT,  TOJUKApOOHATHl,  MONMMATUICHTEepedTaIaT).
Yrunuzanus u nepepaboTKa IIacTUKA.
DnacToMepbl: HAaTypajbHbIA KaydyK, CHHTETHYECKHE KaydyyKH
(OyTaareHOBBI, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.
Bonokna: HaTypangbHbIe (XJIOMOK, MIEPCTh, MIEIK), HCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KalpOH U JIaBCaH).



[TonuMepsl  cnenMalibHOTO  Ha3HadeHUs  (TeQUIOH,  KeBJap,
AIIEKTPOTIPOBOIAIINE TOJTUMEPHI, OHOpa3IaracMbie TOIUMEPHI).

OKCIIepUMEHTAIBHBIE ~ METOJABl  M3yYeHHUs  BEIIECTB H  HUX
MpeBpalieHUi:  O3HAKOMJICHHE C  oOpasllaMd  TPHPOJIHBIX |
UCKYCCTBEHHBIX  BOJIOKOH,  IJACTMAcC,  Kay4dyKoOB,  pECIICHUE
IKCIICPUMEHTATBHBIX 3a7ad 1o Teme «Pacro3HaBaHuWe TiacTMace W
BOJIOKOHY.

Pacuérnpie 3amaun.

Haxoxaenne MoJIeKyIsIpHOH pOpMYJITbI OpraHUIEeCKOTO COCTMHEHUS
110 MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIPHON (POPMYJITBI OPraHUIECKOTO COSANHEHHS 10 Macce (00BEMY)
MPOIYKTOB CrOpaHusi, IO KOJWYECTBY BemecTBa (Macce, 00BEMY)
MPOAYKTOB  PEAKIIMM W/WIM  HWCXOJHBIX BEIIECTB, YCTAHOBJICHHE
CTPYKTYpHOW (OpMYJIbI OPraHWYECKOTO BEIIECTBA HA OCHOBE €ro
XUMHAYECKUX CBOWCTB WM CIOCOOOB TMOJYYCHHS], OIPEICICHUE OJH
BBIXO/1a MTPOJYKTa PEaKIUU OT TEOPETUICCKH BO3MOXKHOTO.

MesXnpeaMeTHBIE CBSI3H.

Peanm3amust MeXIpeIMETHBIX CBsI3€H MPU M3YUCHUH OpraHUIECKON
xumuH B 10 Kacce oCyIIecTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIINX
€CTECTBCHHO-HAYYHBIX ITOHATUH, TaK W MIOHATHH, IPUHATHIX B OTJCITBHBIX
npeaIMeTax eCTECTBEHHO-HAYYHOTO UK.

OOmue ecTecTBEHHO-HAYyYHBIC MOHSTHS: SIBJICHUS, HAYYHBIH (aKT,
THIOTE3a, TCOPHS, 3aKOH, aHAJIN3, CUHTE3, KIIacCU(pUKAIUs, HAOIII0ICHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJIEJIh, MOACITUPOBAHNE.

®dusnka: mMarepusi, aTOM, DJIEKTPOH, MPOTOH, HEHTPOH, MOJICKYJIa,
DHEPreTHYECKU YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperatHoe
COCTOSTHUE BEIICCTBa, (PU3WYCCKUE BEIUYHMHBI, CIMHUIBI WU3MEPCHUS,
CKOpPOCTB, SHEPTHS, Macca.

buonorus: kineTka, opraHu3m, 3KocucTeMa, orocdepa, MeTadoIm3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPODHBIA THI MUTAHUS,
OpokeHue, (QOTOCWHTE3, JbIXaHWE, OCIIKHW, YyIJICBOIbI,  KHUPHI,
HYKJICUHOBBIC KHCIIOTHI, )ePMEHTHI.

['eorpacdus: mone3Hpie HCKOMaeMbIe, TOTUIUBO.

TexXHOJIOTHS: THINEBBIE MPOAYKTHI, OCHOBBI  PAIMOHAILHOTO
MUTaHUS, MOIOIINE CPEACTBA, MaTepuaiabl W3 HCKYCCTBEHHBIX W
CUHTETUYECKUX BOJIOKOH.

11 KITACC



OBIIAA N HEOPTAHNYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMHH.

AtoM. CocTtaB aTOMHBIX sifep. XUMHUYECKUH 3eMEHT. M30TOrBbl.
CtpoeHue HJIEKTPOHHBIX O0O0JIOYEK AaTOMOB, KBAaHTOBBIC YHCIIA.
DHepreTuueckue YpOBHU U TOJAYpPOBHU. ATOMHBIE OpOUTAIH.
Knaccudukanus xXuMudeckux »d>JIeMeHTOB (s-, p-, d-, f-anmemeHThI).
Pacnipenenenrie 31€KTPOHOB MO ATOMHBIM OPOUTANIAM. DJEKTPOHHBIE
KOH(Urypalyy aToOMOB 3JEMEHTOB MEPBOrO—4E€TBEPTOrO IMEPHUOJIOB B
OCHOBHOM W BO30YKIEHHOM COCTOSHUH, DJICKTPOHHBIC KOH(PHUTYpaImu
HMOHOB. DJIEKTPOOTPULATEIIBHOCTD.

ITepuonnueckut 3akoH u llepuoamyeckas cucTeMa XUMUYECKUX
sanementoB J[.MI. MeHnneneeBa. CBsI3b NEPUOJUYECKOTO 3aKOHA H
[Teppoan4eckol CHUCTEMBI XUMHYECKMX 3JJIEMEHTOB C COBPEMEHHOM
TEOpUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMUYECKUX DJIEMEHTOB W 0O0pa3yeMbIX HMMHU TMPOCTHIX U CIOMKHBIX
BEILIECTB [0 TPyINaM U MEepUoJaM. 3JHAYECHHUE MEPUOJIUYECKOTO 3aKOHA
JI.1. Menneneena.

XuUMHUYECKast CBSI3b. BHUABl XHUMHUYECKOM CBSI3U: KOBAJICHTHAS,
MOHHAs, METAIUTNYECKas. MexXaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3H:
OOMEHHBIH W JOHOPHO-AaKIIENTOPHBIM. DHEpPrus u JJIMHA CBS3H.
[TonmapHOCTB, HAIPABIEHHOCTh U HACBHIIAEMOCTb KOBAJIECHTHOW CBS3U.
Kparssie CBSI3HU. Bonoponnas CBsI3b. MexMomneKyIpHbIe
B3aMMOJECHUCTBUA.

BaneHTHOCT, M  BaJEHTHbIE BO3MOXHOCTH aToMOB. CBsi3b
AIIEKTPOHHOM CTPYKTYPHI MOJIEKYJI C UX T€OMETPUUYECKUM CTpPOCHUEM (Ha
MIpUMEPE COSTUHEHUH IIEMEHTOB BTOPOTO MEPUOIa).

IIpencraBnienne 0  KOMIUIGKCHbIX  coenuHeHusix.  CocraB
KOMIUIEKCHOTO HWOHA: KOMIUJIEKCOOOpa3oBaTelb, JHUTaHAbl. 3HAuYCHUE
KOMIUIEKCHBIX coeinHeHUN. [IoHsATHE O KOOPAMHALMOHHON XUMHUH.

BemecrBa MOJEKYJISIPHOTO U HEMOJEKYJIIPHOTO CTPOCHMS. TuIib
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsThe 0O JOHWCHEpPCHBIX CHCTEMaX. VICTHHHBIE PacTBOPBL.
[IpeacraBnenre O KOJJIOMIHBIX pacTBopax. CHocoOBl BBIpaKCHUS
KOHLEHTPALMA pPAacTBOPOB: MaccoBas JOJi1 BeEIIECTBA B PaCTBOPE,
MOJIIpHass KOHLEHTpalus. HacellleHHbIE W HEHACBILIEHHBIE PACTBOPSI,
pacTBOpUMOCTh. KpHcTamioruaparsi.



Knaccudukanuss u HOMEHKIATypa HEOPTaHUYECKUX BEICCTB.
TpuBHanpHbIC HA3BaHUS OTICIBHBIX MNPEACTABUTEICH HEOPTaHUYECKUX
BEILIECTB.

Knaccudukanus XuMHUYECKMX peakluid B HEOPraHUYECKOW W
OpPraHUYECKOM XWMMHHU. 3aKOH COXPAaHCHMSI MAacChl BELIECTB; 3aKOH
COXpAHEHUS] U TPEBpAICHUS HHEPIHUM MPU XUMHUYECKUX PEAKIHUSX.
TeruoBble  3(PQPexkTbl XUMHUYECKHX peakuui. TepMoXuMHUYECKHe
ypaBHEHUSI.

CKoOpOoCTh XMMHYECKOM peaklnH, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
daktopoB. ['OoMoreHHele u reTeporeHHble peakiuu. Karanm3 u
KaTaJn3aToOPHI.

OOpatumble 1 HEOOpaTUMbIE pPEaKIMU. XHUMHUYECKOE PaBHOBECHE.
Koncranta xumuuyeckoro paBHOBecHs. @DakTOpbl, BIHSIOIIKE HaA
[IOJIOKEHUE XUMHYECKOTO pAaBHOBECHUS: TEMIEparypa, JaBJICHHUE U
KOHIUEHTPAIlMA BEIIECTB, Y4YAaCTBYOIMX B peakuuu. [Ipunuun Jle
[TaTenwe.

Onektponutuueckas — auccouuanus.  CuiibHble U clla0ble
anektponuThl. CreneHp aucconuanuu. Cpeaa BOAHBIX PACTBOPOB:
KHCIIOTHAsi, HEWUTpasibHasl, IesouHas. Bomopomubiii mokaszatens (pH)
pactBopa. ['uaponus coneit. Peakiiuu HOHHOTO OOMEHa.

OKUCIIUTENBHO-BOCCTAHOBUTENBHBIEC peakiui. CTENEeHb OKUCIICHHUS.
Okucnaurens W BOCCTaHOBHUTENb.  lIpomeccel  OKWCIEHHS U
BOCCTAHOBJICHUA. BaxHeulne OKHMCIUTENM UM BOCCTAaHOBUTENU. Meron
AJIEKTPOHHOTO OanaHca. DJIEKTPOJINU3 pACTBOPOB U PACIIABOB BEILIECTB.

OKCNEPUMEHTAIbHBIE ~ METOJbl  M3YYE€HUS  BEIIECTB H©  HUX
[IPEBPALICHUM: PpA3JI0KEHHUE IIEPOKCHUIA BOAOPOAA B MPUCYTCTBUU
KaTalau3atopa, MOJIEIM KPUCTAJUIMYECKUX PEUIETOK, MPOBEICHHE
peakiuii HOHHOr0 OOMEHa, OMpPEACICHUE CPEIbl PACTBOPOB C MOMOIIBIO
WHJIUKATOPOB, M3YYEHUE BIUSHUS PaA3IUYHBIX (DAaKTOPOB HA CKOPOCTh
XMMHUYECKOU PEAKIMU U MOJI0KEHUE XUMUUECKOTO PAaBHOBECHS.

Heopranunyeckasi xumusi.

[Tomoxenne HemeTtawioB B llepuoauueckon cUCTEME XMMUYECKUX
anemeHToB J[.M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS HX aTOMOB.
®dusznyecKkre CBOMCTBA HEMETALIOB. AJUIOTPONHUS HEMETauioB (Ha
puMepe Kuciopoaa, cepsl, hochopa u yriepoaa).

Bonopoxn. Ilomydenue, ¢usnueckre M XUMHUYECKHE CBOWCTBA:
peakuuu ¢ METaJJIaMH U HEMETajulaMi, BOCCTAHOBUTEIbHBIE CBONCTBA.
I'mapuael. TOIMBHBIE 3JIEMEHTHL.



lanorensl. HaxoxaeHue B NOpuUpPOAE, CHOCOOBI TMOITYUYEHHUS,
(dU3UYecKue U XUMHYECKHE CBOMCTBA. ['ajoreHoBoOpOobl. Baxueimme
KHUCIJIOPOJICO/IEPKAILME COEOUHEHMsT rajoreHoB. JlabopartopHble U
MPOMBIIIUICHHBIE ~ CIIOCOOBI  TOJNIydeHUsi rajoreHoB. I[IpumeHeHue
rajoreHOB U UX COCIUHEHUM.

Kucnopon, o3oH. JlabopaTopHble W TPOMBIIUICHHBIE CIOCOOBI
noiyyeHus: kucinopojna. Dusnueckue M XMMHYECKHME CBOWCTBA U
MIPUMEHEHUE KUCIOpOoaa U 030HA. OKCHUIBI U IEPOKCH/IBI.

Cepa. HaxoxaeHnue B npupoje, cnocoObl NOMyueHusi, PU3NYeCKue u
xumuueckue cBoiictBa. CepoBomopoa, cynbhumasl. Oxcun cepwi(1V),
oxcua cepbl( V). CepHuctas u cepHasi KUCIOTHI U UX conr. OcOOEHHOCTH
CBOMCTB CepHOM KUCHOTHL [IpuMeHeHune cepol U €€ COEqUHEHUN.

Azot. Haxoxaenue B npupoe, crocoObl MoIydeHus, (pu3nieckue u
XUMHYECKUE CBOMCTBA. AMMUAK, HUTpUbl. OKCHIBI a30Ta. A30THUCTAs U
a30THasl KUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOW KHCIIOTBHI.
[IpuMeHeHre a30Ta ¥ €ro COeIMHEHU. A30THbBIE YIOOpEHNS.

®ochop. Haxoxnenune B mnpUpoAe, CHOCOOBI  MOTYYECHHUS,
¢busnueckue u xumuueckue cBorctBa. Pochuasl U dochuH. OKCUIBI
dbocdopa, dochopnas kucnora u e€ conu. I[Ipumenenue pocdopa u ero
coequHeHn. PocopHbIe yI00peHUS.

VYriepoa, HaXOXKICHHE B MPUPOJC. AJUIOTPOITHBIE MOIU(DHUKAITUH.
duznyueckre U XUMHUYECKUE CBOWMCTBA MPOCTHIX BEIIECTB, 00Pa30BAHHBIX
yraepoaoMm. Oxcua yriepona(ll), oxcun yraepona(IV), yroapHas
KHCIJIOTa U €€ COJM. AKTUBHPOBAHHBIN yrojib, ajgcopOuus. DyIsepeHsl,
rpadeH, yrieponHbie HaHOTPYOkH. [IpuMeHeHHE MPOCTHIX BEIIECTB,
00pa30BaHHbBIX YTIEPOAOM, U €T0 COETUHEHUM.

Kpemuuii. Haxoxaenue B mpupoge, CHOCOObI MOJy4YESHUS,
bu3uueckue u xumudeckue cBoiictBa. Oxcun kpemuusa(IV), kxpemareBas
KHUCJIOTa, CWIIMKaThl. [IpumeHnenne kpeMHus u ero coennHeHuil. Crekio,
€ro MoJy4YeHHUE, BUIbI CTEKIIA.

[Tonoxxenne MeramoB B llepuoandeckoll cucTeME XUMHUYECKUX
351eMeHTOB. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX OOO0JIOUEK aTOMOB
MerayuioB. OOmme ¢Qusnyeckue cBoicTBa MeTamuioB. lIpumeHeHue
METaJUIOB B OBITY U TeXHHKE. CIIJIaBbl METAILIOB.

DNEKTPOXUMHUECKUH Psii HApsDKeHU MeTautoB. OO0Iue croco0sl
MOJIYYEHHUS] ~ METAJUIOB:  THAPOMETAIUTYprus,  HNUPOMETAIUIYprus,
anektpomeraiutyprusi. [lonsitue o kopposun MeramwioB. CrnocoObl
3aIIUTHI OT KOPPO3HUH.



Obmass xapaktepuctuka MeTauioB I[A-rpynmer Ilepuoamueckoit
CUCTEMBl XUMHUYECKHX »JJeMEHTOB. HaTpuii © Kanuid: mNOJIyYyeHHE,
¢du3MYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
UX COCIUHEHUN.

Obmas xapakrepuctuka metamioB [IA-rpynmer Ilepuoamueckoit
CHCTEMBl XMMHUYECKHX 3JJIEMCHTOB. MarHuii M KaJdbLHil: TOJYYCHHE,
(bU3UYEeCKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB H
ux coenHeHui. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTPAHEHUS.

AmoMuHM: TIONTy4eHHe, (U3MUYECKUE U XUMUYECKHE CBOICTBA,
MIPUMEHEHUE NPOCTOr0 BEUIECTBA M €ro coeAuHeHud. AmQoTepHbIe
CBOWMCTBAa OKCHJA W THAPOKCHAA AIIOMUHHS, THIAPOKCOKOMIUIEKCHI
ATIOMHUHUSL.

OO61ast xapakTepucTUKa METAIOB MOO0UHbIX noAarpynn (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

OU3NUECKHEe U XMMHUYECKHE CBOMCTBA XpOMa M €ro COCIUHEHUM.
Oxkcupael u runpokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomartsl u
IUXPOMAThl, X OKHCIUTEIbHbIE CBOMCTBA. [lonydeHne M mpUMEHEHHE
XpoMma.

Pu3nvecKre 1 XMMHUYECKUE CBOMCTBAa Maprauiia u €ro COCUHEHHUIA.
Baxwneiimue coenunenus mapranua(ll), mapranna(I1V), mapranua(VI) u
mapranma( VII). Ilepmanranat kanus, €ero OKACIUTEIbHbIE CBOMCTBA.

Pu3nyecKne U XUMHUYECKUE CBOWCTBA JKEJIE3a U €r0 COCIUHECHUM.
Oxcunpl, runpokcuasl u conu sxenesa(ll) u xeneza(lll). Tlonyuenune u
IIPUMEHEHUE XKEJE3a U €T0 CIUIABOB.

OU3NUECKHUE U XUMHYECKHE CBOMCTBA MEIM M €€ COCIUHECHUM.
[TonmyyeHne U TpUMEHEHNUE MEIU U €€ COCTUHECHU M.

[uuk: mnonydenue, GU3MYECKHE MW XMMHYECKHE CBOMCTBA.
AmdoTtepHnbie CBONCTBA oxcuaa u TUIpoKCcUaa LIMHKA,
TUIPOKCOKOMILICKCHI TMHKA. [[puMeHeHre uHKa 1 €r0 COEIMHEHUN.

OKCHNEpUMEHTAIbHBIE  METOAbl  M3YYEHHS  BEIIECTB M  UX
NpEeBpalleHUl: U3ydyeHHe o00paslloB HEMETalIOB, TOpPEHHE Cephl,
dbocdopa, xenmeza, MarHus B KHUCJIOPOJE, W3YyUYCHHUE KOJUICKIIUU
«Metaubl u CILJIaBbI», B3aUMO/ICHCTBHUE HIETOYHBIX u
IIEJI0YHO3EMENBHBIX METAUIOB C BOJAOW (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), B3aUMOJICHCTBUE IIMHKA M Keje3a C pacTBOpaMu
KHUCJIOT U IIEJIOYEN, KAUECTBEHHBIE pEaKIIMM HA HEOPraHUYECKUE aHHOHBIL,
KaTUOH BOJIOPOJIa U KaTUOHBI METAJIJIOB, B3aUMOJICUCTBUE TUIPOKCHJIOB
QTIOMMHUS M LMHKAa C pPAacTBOpPaMU KHUCIOT MW IIEJIOYEH, pElIeHUe



AKCIIEPUMEHTANBHBIX 3a7ady 1o Ttemam «l'amorens», «Cepa u eé
COeTUHEHUS», «A30T U Ppocop U X COeAMHEHU», «MeTaulbl TJIaBHBIX
noArpynm», «MeTaibl TOOOYHBIX MOATPYIIID.

XUMHUSA U KU3Hb.

Ponbs xumMuu B o0ecrieyeHun yCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA.
[loHsiTHE O HAy4HBIX METOAAX IO3HAHMS W METOAOJOTMU HAYYHOIrO
ucciaenoBanus. HayuyHble NpPUHUMIIBI  OpPraHU3aldd  XUMHUYECKOTO
npou3BOACTBA. [IpOMbINIIEHHBIE CIOCOOBI TMOJMYYEHHS] Ba)KHEHIINX
BEUIECTB (HAa MpUMEpe IMPOU3BOJICTBA aMMHAKA, CEPHOW KHCIOTHI,
MeTraHoua). [IpoMbluieHHbIE CIOCOOBI MOTYYEHUsI METAJUIOB U CILIaBOB.
XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelpl U €ro MOCIEICTBUA.
Ponb xumun B oO6ecrieueHu SHepreTu4ecko 6€30MacHOCTH.

XuMHs M 310pOBbe 4denoBeka. JlekapcTBeHHsle cpeacTsa. IIpaBuna
WCIIOJIB30BAHUs JIEKAPCTBEHHBIX IpenaparoB. Poilb XMMHM B pa3sBUTUU
MEULMHBI.

XVMUs MU OCHOBHBIE KOMIIOHEHTHI, MUIIEeBbIe M00aBKH. Poib
XUMHH B 00€CTIEYEHUH NMULIEBOM 0€3011acHOCTH.

Kocmernueckue u mnapdromepHble cpeacTBa. bbiToBass Xumusl.
[IpaBmia Oe30macHOro MCHOJIb30BAaHUS IMPENapaTOB OBITOBOW XMMHUHU B
ITOBCETHEBHOM KU3HM.

XUMHSI B CTPOMTENBLCTBE: BAXKHEWILIME CTPOUTEIbHBIE MaTEpHaIIbl
(tieMeHT, 6eToH).

XUMHSI B CEIIBCKOM XO3sKcTBE. OpraHMYecKME W MHHEPAJIbHBIC
yao0peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KpPacKH, CTEKJIO,
KepaMHKa. Marepuansl JU1s 3JIeKTpoHUKH. HaHOTEXHOMIOTHA.

Pacuérnble 3anaun.

Pacuérel: maccel BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacce WM O00BbEMY OAHOTO M3 YYAaCTBYIOLIUX B
peaxkiuu BeUlecTB, Macchl (00bEMA, KOJIMYECTBA BEILIECTBA) MPOAYKTOB
peakiuy, €cid OJHO U3 BELIECTB MMEET INpUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIIMU, €CJIM OJJHO U3 BELIECTB J1aHO
B BHUJE pacTBOpa C ONPENEIEHHOW MAaCCOBOM JIOJEH PAaCTBOPEHHOIO
BEILECTBA, MAaCCOBOM JOJM W MOJISIPHOM KOHIIEHTpAallMM BEIECTBA B
pacTBOpe, JOJM BBIXOJA IIPOJAYKTAa pEAaKIUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.



Peanuzanuss MeXNpeaMETHBIX CBA3€H NpH H3YyYEeHUH OOUEed Hu
HEOpraHnmdeckon xumMuu B 1l Kiacce ocCyliecTBiuseTcs 4epe3
WCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK U
MOHATHUM, MPUHATBHIX B OTIEIBHBIX MPEIMETAX E€CTECTBEHHO-HAYYHOI'O
LMKJIA.

OOmne ecTecTBEHHO-HAyYHbIE MOHSATHS: SIBICHHUE, HAYYHBINH (DaKT,
rUNoTe3a, TEOpus, 3aKOH, aHalu3, CHHTE3, Kjaccu(uKalus,
NEPUOAUYHOCTb, HAOIIOJEHUE, W3MEpPEHUE, HKCIEPUMEHT, MOJIENb,
MOJEIINPOBAHUE.

®duzuka: MaTepusi, MUKpOMHUP, MAKpPOMUP, aTOM, 3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOIbI, PaIUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUECKUI
YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHUE BELIECTBA,
UJeaNbHbIN ra3, pU3ndecKue BEIMYMHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTD,
JHEPIrHUs, Macca.

buonorus: kieTka, opraHu3m, 3KocucTeMa, orocdepa, MeTadoIm3M,
MaKpo- U MHUKPODJIEMEHTBI, O€JKH, >KUPBI, YII€BOAbl, HYKIECUHOBbIE
KHUCIIOTBI, (DEpMEHTBI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B
DKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPObI, MOJE3HBIE UCKOIMAEMBIE,
TOIUIMBO, PECYPCHI.

TexHonorusi:  XUMUYECKas MPOMBILUIEHHOCTh, METaJULyprHsl,
CTPOUTEJIBHBIE MAaTEpUalbl, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO,
MUIIEBas MPOMBIILIEHHOCTh, (apMaleBTUYECKasi MTPOMBIIIUIEHHOCTD,
MIPOU3BOJCTBO KOCMETUYECKHX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX ~ MATE€pUalOB, JJIEKTPOHHAs  IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTUU.



[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110
XUMHUN HA VYIUJIYVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBLIE PE3YJIBTATBI

B CcoOOTBETCTBMM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOJIOM B
CTPYKTYp€ JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeamMeTa «XUMHUsH Ha
YPOBHE CpeIHEro OoOImero o0pa3oBaHUS BBIJCICHBI  CIIEIYIOIINUE
COCTAaBJISIFOIIME: OCO3HAHUE OOYYAIOIUMHUCS POCCUUCKOW TpakIaHCKOU
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH H
CaMOOTIPEICIICHUIO; HaJUYUe MOTHUBAIMU K OOYy4YEHHUIO; TOTOBHOCTh U
CIIOCOOHOCTh ~ OOYYaIONUXCS ~ PYKOBOJCTBOBATHCS ~ NMPUHATHIMHA B
oOlIiecTBE MpaBUjIaMi U HOPMaMu MOBEICHMS; HAIMYUE TPABOCO3HAHMS,
AKOJIOTUYECKON KYJIBTYPhI; CIOCOOHOCTh CTaBUTh LIETU M CTPOUTH
KU3HEHHBIE TUIaHBI.

JIngyHOCTHBIE PE3ybTAThl OCBOCHUS MpPEeAMETa « XUMUS» OTPAKAIOT
c(OPMHPOBAHHOCTh  OIBITA  IMO3HABATEIBPHOW W  MPAKTHICCKOM
JESTEIHLHOCTH 00YYaIOIUXCsl B TIPOLIecce peanu3alun 00pa3oBaTebHON
NEATEIIbHOCTH.

JIngyHOCTHBIE PE3ybTAThl OCBOCHUS MpPEeAMETa « XUMUS» OTPAKAIOT
c(hOPMHPOBAHHOCTh  OIBITA  [MO3HABATEIPHOW W  MPAKTHYCCKOM
JEeATENbHOCTH 00YYaIOLIMXCSl B MPOLIECCEe peann3alunr 00pa3oBaTesIbHON
NEATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS OOYYArONIMMHUCS CBOUX KOHCTHUTYIIMOHHBIX TIPaB M
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIOPSJIKY;

MpEJCTaBICHUS O  COLMAIbHBIX  HOpMax W MpaBUjax
MEKIIMYHOCTHBIX OTHOLIEHUN B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITENBHOCTH IIPHU
CO37aHUU Y4YEOHBIX IMPOEKTOB, PEHICHWH yYEOHBIX W ITO3HABATCIIBHBIX
3a/1a4, BHIMOJHEHUHU XUMHUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U MMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY
M apryMeHThl JIpyTUX TpHU aHaJM3€ pa3IMYHbIX BHJIOB Yy4eOHOU
NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOT'O OTHOIIICHUSI K UCTOPUYECKOMY U HAYYHOMY HACIICIUIO
OTEYECTBEHHOW XUMUH;



YBOXEHHsI K TMPOIEeCcCy TBOpYECTBA B OOJACTH TEOPUH U
MPAaKTUYECKOI0 MPUJIOKEHUS XUMHUHU, OCO3HAHHUS TOr0, YTO JIaHHBIE
HAayKd €CTb pe3yJbTaT JJIUTENIbHbIX HAOMIOACHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAIIBHBIX IIOMCKOB, IIOCTOSIHHOTO TPyZa YYEHBIX U TPAKTHKOB,;

MHTEpeca W TO03HABATEIbHBIX MOTHBOB B IMOJYYEHUU H
MOCTEAYIONEM aHaluu3e HWHPOPMAIMH O TMEPEIOBbIX JOCTIKEHUSIX
COBPEMEHHOW OT€UYECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMH
ABJICHUSIMU, W TMPUHUMATh OCO3HAHHBIE PEIICHUSA, OPUEHTUPYACH Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTM OLICHHBAaThb CBOE IIOBEJCHUE M IIOCTYIIKH CBOUX
TOBapUILE C IMO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M C Y4ETOM
OCO3HAHMSI MOCJIEICTBUM NTOCTYNKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBb:

NOHMMAaHUS LIEHHOCTEW 3I0pOBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOJUMOCTH  OTBETCTBEHHOI'O  OTHOIIEHHS K  COOCTBEHHOMY
(bu3NYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

cOOMIO/IeHNsT TIPaBUJI OE30IaCHOTO OOpaIleHHs C BEIIeCTBAaMHU B
OBITY, TOBCETHEBHOM JKHU3HH, B TPYAOBOH EATEIHHOCTH;

IIOHUMAaHUS LIEHHOCTH IIPABUJ MHIUBHUIYAIBHOIO U KOJJIEKTUBHOTO
0€30MMacHOT0 NMOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU
JIIOICH;

OCO3HAHUS TMOCJHEACTBUI W HENPUITHS BpPEIHBIX MPUBBIYEK
(yrotpeOineHus aaKoroJsi, HAPKOTUKOB, KypEeHHUS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIBCKOM
AESTebHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPYECKOW W JAPYTUX BHAAX
NEATENBHOCTH;

YCTAaHOBKM HAa aKTHBHOE Y4YacCTHE B PELICHUU NPAKTHUYECKUX 3a]ad
COLIMaJIbHON HANpaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJbI);

MHTEpeca K TMPAKTHYECKOMY H3Y4YEHHUIO Mpodeccuid pazaIudaHOTO
po/a, B TOM YHMCJIE Ha OCHOBE MPUMEHEHUs MPEAMETHBIX 3HAHHWI MO
XUMUH;

YBAXEHUS K Tpydy, JIOAAM TpyAa M pe3yjbTaraMm TpPydOBOH
NEATENBHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHUAYaJIbHOU TPAEKTOPUU
oOpa3zoBanms, Oymymieit mpodeccun W peanusanui  COOCTBEHHBIX
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 00LIECTBa;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH IEeCO00pa3HOr0 OTHOIIEHUS K TPHUpOJE Kak
HMCTOYHUKY CYLIECTBOBAHUS KU3HU HA 3eMJIe;

NOHMMAHUS TIJIOOAJTBHOTO XapakTepa HKOJIOIMUYECKUX MpodieMm,
BIIMSHUSA DKOHOMHYECKMX IIPOLIECCOB HA COCTOSHHUE IIPUPOJHOU H
COLIMAJIbHOM CPENBI;

OCO3HAaHUSI HEOOXOJMMOCTH HCHOJB30BAHUS JTOCTHKEHUN XHUMHUH
JUIsl PELLIEHUS BOIIPOCOB PALIMOHATIBHOTO IIPUPOIOIIOIb30BAHNS;

AKTUBHOT'O HENPHUATHS JEUCTBUI, IPUHOCALIUX BPE OKPYKAIOIIECH
OPUPOIHOM  cpele, YMEHHMS MPOrHO3UPOBATh  HEOJIAronpuUsATHBIE
DKOJIOTUYECKAE  IOCHEACTBUS  NPEANPUHUMAEMBIX  JEHCTBUM W
MpeNOTBpaLIaTh UX;

HaJIMYusl Pa3sBUTOIO JKOJIOTMYECKOIO MBIIUICHUS, JKOJIOTMYECKON
KYyJbTYpbI, OIBITA JESITEIBHOCTH 3KOJOTMYECKOW HalpaBJICHHOCTH,
YMEHUS PYKOBOJCTBOBAaTbCSA UMHU B IIO3HABATEIbHOM, KOMMYHHKAaTUBHON
M COIMATbHOM TMpAKTUKE, CIOCOOHOCTH W  yMEHHS  aKTUBHO
MPOTUBOCTOSATH UAEOJOTHH XeMO(pOOHH;

7) IEHHOCTH HAYYHOTI'0 NO3HAHMA:

MUPOBO33pPEHUs], COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CIEUU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ pOJIH B
(GOpMUPOBAaHUM  PAIMOHAJIBHOIO HAYYHOTO MBILUICHUS, CO3JAaHUU
LEJIOCTHOTO TPEICTABICHUS 00 OKPYXKAIOLIEM MHpE KaK O €JUHCTBE
IIPUPOABI M YENOBEKA, B MO3HAHMM NPHUPOIHBIX 3aKOHOMEPHOCTEW H
pelIeHnr IpoodIeM COXPaHEHHUsI TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU JUJISI COBPEMEHHOM
LHVBWIN3ALUK: B €€ TYMaHUCTUYECKON HAIIPaBICHHOCTH U BayKHOM POJIM B
CO3/IaHMM HOBOM 0a3pl MaTepuaIbHOW KYyJIbTYpbl, B pEILICHUU
IJI00aJIBHBIX MPOOJIEM YCTOMUHUBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM U SKOJOTMYECKON 0€30MacHOCTH, B pa3BUTUHU
MEIUIMHBI, 00ECIEUYEHNN YCIIOBUM YCIEUIHOTO TPyJAa U 3KOJOTHYECKU
KOM(OPTHOM KM3HU KaKJOr0 WieHa OOLIEeCTBa;

€CTECTBCHHO-HAYYHOW  TIPaMOTHOCTU: I[IOHMMAaHHsS  CYIIHOCTH
METOJOB  TIO3HAHMS, MCIOJIB3YEMBIX B  E€CTECTBEHHBIX  HayKax,



CIIOCOOHOCTH HCIOJb30BATh IMOJy4YaeMble 3HAHUSA JUIsl aHald3a M
OOBSCHEHHSI SIBICHUI OKpPYXAalOUIEro MHpa M MNPOUCXOIAIIUX B HEM
U3MEHEHUHN, yMEHMs JejaTh OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE
Hay4yHbIX (AKTOB U HMEIOLIUXCS JaHHBIX C LEJIbI0 TOJTYYECHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HMCHOJb30BATh XUMHUYECKHE 3HAHUSA
JUTSL petieHus: TpOOJIEM B pEATIbHBIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATENIbCKON IEATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJIyYEHHUIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpylJa B  pPa3IMYHBIX cdepax
npodhecCuoHaANBHOM NesSTEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOSHUS MPOTPAMMBI TT0 XUMUU Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HaUMMBbIEe [JIs1 (POPMUPOBAHUS MHMPOBO33PEHUS OOYHAIOIIUXCS
MEXKJIUCIUIUTMHAPHBIE  (MEXIIPEAMETHBIC) OOIICHAYYHBbIC ITOHSTHS,
OTpaXKalolyue IIeIOCTHOCTh HAyYHOW KapTHHBI MHpa H Crenuduxy
METO/IOB MMO3HAHMS, MCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BCIIIECTBO, JHEPTHs, SBJICHUE, IPOIECC, CHUCTeMa, HAydHbIA (akT,
MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIECOBAaHUE,
Ha0II0IcHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC ydeOHbIC TEHCTBHUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHUBHBIC, PETYISTUBHEIE), oOecrneunBaroniue (GpopMupoBaHUE
(YHKIIMOHATBLHOM  TPAaMOTHOCTH M COIMAJIBHOM  KOMIICTCHITMH
00yJaroIIMXCS;

CIIOCOOHOCTD oOyyJaronmxcs UCITI0JIb30BaTh OCBOCHHBIEC
MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHUYCCKHAE 3HAHUS W YHHBEPCATbHBIC
y4eOHbIE ICHCTBUS B TO3HABATEIILHON U COLIMAJIbHON IIPAKTHUKE.

MeranpeameTHbie pe3ynbTaThl OTpaXKaroT OBJIQJICHHE
YHUBEPCAIbHBIMU YICOHBIMU TI03HABATEILHBIMU, KOMMYHUKATUBHBIMHU H
PEeryJIATUBHBIMU JEHCTBUSMH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIe 1eHCTBUS
1) 0a3oBble JIOrHYEeCKHE TeHCTBHUSA:



CaMOCTOSITENNbHO (OPMYIUPOBATh U aKTyaIM3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh LENH JIEATEIbHOCTH, 3aaBasl MapamMeTpbl U KPUTEPUH
UX  JIOCTUXKEHHUS, COOTHOCUTb  PE€3YyJbTaThbl  JESITEIBHOCTU  C
MOCTaBJICHHBIMHU IIEJISIMU;

WCIOJB30BaTh IMPU OCBOCHUM 3HAHUU MPUEMBI  JIOTUYECKOTO
MBIIUICHUS:  BBIACISITH  XapaKTepHbIE  MPU3HAKK  TOHATUA U
yCTAaHABJIMBaTh KX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIINE
MOHSTHUS JJ1sI OOBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUM;

BBEIOMPATh OCHOBAHUS W KPUTEPUU VIS KIIacCU(PHKAIINN BEIIECTB H
XUMHUYECKUX PEaKIUi;

YCTaHABJINBATh MIPUYUHHO-CJIEICTBEHHBIE CBSI3H MEKITY
M3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXKICHUSI (MHIYKTUBHbBIC, JETyKTHUBHBIE,
[0 AHAJIOTWH), BBIABISATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBIICHUSIX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHATh B IPOLECCE IMO3HAHUS MCIOJIB3YEMbIE B XHUMHUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, TPEeOoOpPa3OBBIBATh MOJICTbHBIC
MPEACTABICHUS] — XMMHUYECKUN 3HAaK (CHMBOJI) 3JIEMEHTa, XUMHUYECKas
dbopmyrna, ypaBHCHHE XHUMHYCCKOW PEAKIIUU — TPHU PEIICHUN YICOHBIX
MO3HABaTENbHBIX W TMPAKTUYECKUX 3aJay, IPUMEHSITh Ha3BaHHBIC
MOJIEIbHBIE TIPEJICTABICHUS AJIS BBISBICHUS XapAKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 0a3oBbIe MCCIIE0BaTEIbCKUE 1eCTBUSA:

BJIaJICTh OCHOBAaMU METOJOB HAy4YHOTO I[I03HAHUS BEUIECTB U
XUMUYECKUX PEAKIINIL;

dbopMyIupoBaTh LETW M 3aJladyd  MCCIEOBaHUS, HCIOIb30BATh
MOCTaBJICHHBIE W CaMOCTOSTEIBHO C(OPMYIUpPOBAHHBIC BOMPOCH B
KadyecTBe WHCTPYMEHTA TO3HAaHUS W OCHOBBI A (popMUpOBaHUS
TUIIOTE3bI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIAJICTh ~ HABBIKAMH  CAaMOCTOSITEJIbHOTO  IJIAHUPOBAaHUS U
MPOBEJICHUSI YUCHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaOJII0/1aTh 32 XOJOM IMPOIECCa, CAMOCTOSTEIHHO MPOTHO3UPOBATH €ro
pe3ynbTar, (HOopMyaupoBaTh OO0OOMIEHHUS U BBIBOJIBI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN
OTU€T O MPOJIeNIaHHOM padoTe;

MpUOOpETaTh OMBIT YUSHUYECKON MCCIIEI0BATEILCKON U MTPOCKTHOM
NEATENHPHOCTH,  TPOSIBIATH  CIHOCOOHOCTH M TOTOBHOCTh K



CaMOCTOSITEIbHOMY TOMCKY METOJOB pEIICHUS MPAKTHUYECKHX 3ajad,
MIPUMEHEHHUIO PA3INYHBIX METOI0B ITO3HAHMSL.

3) pa6ora ¢ ungopmanmei:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UICTOYHUKAX MH(DOpMaIuu (Hay4yHO-
MOMyJIsIpHAsl  JINTepaTypa XHMHYECKOTO COJCP)KaHUS, CIIPABOYHBIC
nocobus, pecypcel HWHTepHeTa), aHaIM3UpPOBaTh  HHPOPMALIMIO
Pa3IUYHBIX BUJOB U (OpPM TpEACTaBICHHS, KPUTHYECCKU OIICHUBATH €6
JIOCTOBEPHOCTH M HEMPOTUBOPEUNUBOCTH;

dbopMyIUpOBaTh 3amPOCHl U MPUMEHATHh Pa3IUYHbIE METO/AbI IPU
MOMCKe W O0TOOpe wuHPOPMAIMK, HEOOXOMUMON IS BBITOTHCHUS
y4eOHBIX 3a7a4 ONPEeAeIEHHOTO TUTIA;

puoOpeETaTh OTIBIT UCIIOJIb30BAHUS nH(}OpMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAIBHYIO (DOpMY TIpeICcTaBIICHUS
uHpopmanuu (cxembl, rpaduku, AHArpaMMbl, TaOIUIbl, PUCYHKU U
JpyrHe);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MpU paboTe C
XUMHUYECKON MH(pOpMaILME: MPUMEHATh MEXKIpeAMETHbIE ((hu3ndecKue
U MaTeMaTUYeCKWEe) 3HAKM W CUMBOJBIL, (GopMysbl, abOpeBUATYHI,
HOMEHKJIATypYy;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAITISITHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI:

3aJaBaTb BOIIPOCHI 110 CYIICCTBY O6CY)KII&€MOI>1 TCMBI B XO€
Auajiora /Mo AUCKYCCHH, BBICKA3bIBATb UICH, (bOpMy.]'II/IpOBaTb CBOH
IPCIJIOKCHUA OTHOCHUTCIIbHO BBIIIOJTHCHUA HpGIIJIO)KCHHOP'I 3aJa4u,

BBICTYIIaTh € TPE3CHTAIlMel  pe3yJbTaTOB  MO3HABATEIbHOMN
NEATEeNIbHOCTH, TOJYYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO
CBEpCTHUKAMH TIPU  BBINOJHEHUM  XHUMHUYECKOTO  HKCIEPUMEHTA,
MPaKTUYECKON PabOTHI IO MCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanuzanuyu  y4eOHOro ImpoekTta, Hu (OPMYJIUPOBATh BBIBOJLI IIO
pe3yJbTataM  MPOBEIEHHBIX KCCIEAOBAaHUNM MYTEM  COIJIACOBAHUS
MO3UIUHI B X0/1€ 00CYXACHUS 1 0OMEHAa MHEHUSIMH.



PeryasiTuBHbIE yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA:

CaMOCTOATENIbHO  IJJAHUPOBaTb U OCYLIECTBISITH  CBOIO
IIO3HABATEJIBHYIO JICATEIIBHOCTh, ONpenesas €€ Lenu | 3aJayu,
KOHTpPOJIMPOBaTh M 1O Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
npenaraéMblii  adrOpUTM JCUCTBUN TPHU BBINIOJHEHUH YYEOHBIX H
MCCIICIOBATENbCKUX 3aja4, BeIOMpaTh HanbOosiee 3PGEKTHUBHBIN CIOCOO
UX PEIICHHs C Y4YETOM IIOJyYEHMsS] HOBBIX 3HAaHHUW O BELIECTBAX M
XUMHUYECKUX PEAKIUAX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JCATCILHOCTH  HAa  OCHOBE
camMOaHaJM3a ¥ CAaMOOIICHKH.

MNPEIMETHBIE PE3YJBTATHBI

[TpenMeTHbIC peE3yNbTaThl OCBOCHHUS IMPOTPaMMBI 10 XHUMHH Ha
yryONEHHOM YpPOBHE Ha YPOBHE CpETHEro OOIero o0pa3oBaHUs
BKJIIOUAIOT CHCIM(PUIECKHE I y4eOHOTo TpeaMeTa « XUMUsD) HaydHbIC
3HAHUS, YMCHUS M CTIOCOOBI JACHCTBHIA 10 OCBOCHHIO, HHTEPIPETAIIUH U
PeoOpa3OBaHUI0 3HAHUM, BHUJBI JCITCILHOCTH IO TOJYYEHHUIO HOBOTO
3HAHWS W MPUMCHCHHWIO 3HAHWH B PA3IMYHBIX YYCOHBIX CHTyaIUsAX, a
TaKk)Ke B pPeaJbHBIX JKU3HCHHBIX CUTYallUsAX, CBSI3aHHBIX C XuUMHUcH. B
porpaMMe Mo XUMHUU TIPEIMETHBIC PE3yJIbTAThI MPEACTABIICHBI 110 TOAaM
U3YYCHHS.

10 KJIACC

[IpeameTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHndecKas XHMUsD
OTpaXaroT:

cOpPMHUPOBAHHOCTh MPEJACTABICHUN: O MECTEe U 3HAYCHHUH
OpraHUYECKON XHMHHM B CHCTEME CCTCCTBCHHBIX HAyK M €€ pOJH B
oOecIeueHNN YCTOMYHNBOTIO Pa3BUTHUS YEIOBEUECTBA B PEIICHUH IIPOOJIEM
AKOJIOTMYECKOM, SHEPTETUYECKON U MUILEBON 0€30MacHOCTH, B pa3BUTUHU
MEIMIIMHBI, CO3JJaHMM HOBBIX MaTePUaIOB, HOBBIX HCTOYHHUKOB YHEPTHH,
B 00€CIICYCHUH PAMOHAILHOTO IIPHPOJIONOIL30BaHUs, B (DOPMHUPOBAHUH
MHPOBO33pEHUS M OOIICH KyJIbTYPhI YEJIOBEKA, a TAKXKE IKOJOTHYCCKU
000CHOBAaHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO M IIPUPOJIHOM Cpelie;

BJIQJICHUEC CHCTEMOW XHWMHUYCCKUX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOTIOJIAraloNIUe TMOHATHS — XHUMHUYCCKHU 3JICEMEHT, aTOM, SJIPO H
AJIEKTPOHHAsI 000JI09Ka aToma, S-, p-, d-aToMHBIE OpOUTAIHM, OCHOBHOE U



BO30Y>KIEHHOE COCTOSIHUSI aToMa, TMOpUIU3alvs aTOMHBIX OpOHUTAaleH,
WOH, MOJEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHHS, XMUMHUYECKasi CBA3b, MOJb, MOJISIpHas Macca, MOJISIPHBIN
00BEM, yIJIepoAHbId cKeneT, (GyHKIUOHAIbHAS Tpymma, pajukal,
CTPYKTypHbIE (OopMyJbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJICTHBIC),
M30MEpUsl CTPYKTypHas U MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), U30MEPBI, TOMOJIOTHYECKUH Psii, TOMOJIOTH, YIIIEBOIOPOIbI,
KHCIIOPOJ- M a30TCOAEpIKAIUE OPraHWYECKHE COEIMHEHHMs, MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHECHUS;
Teopuu, 3akoHbl (mepuoaudeckuil 3akon JI. M. MenneneeBa, teopus
CTpOEHMUS Oopranndeckux BemecTts A. M. byrnepoBa, 3aK0H cCOXpaHEHUs
Macchl BEUIECTB, 3aKOH COXPAaHEHMs M IIPEBpPALICHUS DHEPIUU IPU
XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUH,
MUpPOBO33PEHUYECKHE  3HAHHWs, JIEKAIUME B OCHOBE IOHMMaHUS
MPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPEICTABICHUS O
MEXaHU3MaX  XMMHYECKUX  pEaklUHil, = TEPMOJMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKAaHUsI, O B3AUMHOM BIIMSIHUU
aTOMOB U TPYIIII aTOMOB B MOJEKYJaX (MHIYKTUBHBIA U ME30MEPHBIM
abdextrr, opuentantsl I u Il poma); ¢akronoruyeckue cBeneHUs O
CBOMCTBAaX, COCTaBe, TMOJYYCHHMH U OE30MaCHOM HCIIOJIb30BAHUU
BOXHEHIINX OPraHUYECKUX BEIIECTB B OBITY H MPAKTUYECKOU
JESTEIbHOCTH YeJOoBeKa, OOIIMX HayYHbIX MPUHIUIAX XHUMUYECKOTO
IPOU3BOJACTBA (Ha MpUMEpEe IPOU3BOJACTBA METAHOJA, IEPEPadOTKU

HedTH);
c(hOpPMHUPOBAHHOCTh yYMEHHH: BBISBISATH XapaKTEpHbIC MPU3HAKU
IIOHATUH, yCTaHaBJIUBAaTh 170:¢ B3aUMOCBS3b, UCII0JIB30BaTh

COOTBETCTBYIOIINE ITOHATHSA IIPY ONIMCAHUU COCTaBa, CTPOEHUS U CBOWCTB
OPTraHUYECKUX COCTUHEHNUI;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIB30BaTh  XMMHUYECKYK0 CHUMBOJIMKY JUII  COCTaBJICHHS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX U
CKEJIETHBIX) (OPMYJI OPraHUUECKUX BEIIECTB;

COCTABJISITh YPABHEHUS XMMHUYECKMX PEaKUUd M PacKpbIBaTh MX
CYIIHOCTb: OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOIO OajlaHca ATHX peakUui, peakluil HOHHOTrO
oOMeHa MyTEM COCTaBJICHUS WX TMOJHBIX U COKpAIIEHHBIX HOHHBIX
YPaBHEHUN;



M3rOTaBIMBAaTh MOJEIH MOJEKYJ]1 OpPraHMYEeCKUX BEUIECTB IS
WJUTFOCTPALIMK UX XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;
c(hOpMHUPOBAHHOCTh YMEHMI: YCTaHABIUBATh MPUHAIICHKHOCTD
U3YYEHHBIX OPraHMYECKUX BEIIECTB IO MX COCTABY M CTPOCHUIO K
onpenenéHHOMY KJIacCy/Tpynme COeAMHEHUH, NaBaTh MM Ha3BaHUS IIO
cuctematuyeckoil HomeHknatype (IUPAC) u npuBOIuTh TpUBUAIBHBIE
Ha3BaHUs U1 OTHAEIBHBIX IPEACTABUTENECH OpPraHMYECKUX BELIECTB
(3TUieH, AaueTWIEH, TOJNyOJ, TJMUIEPUH, OSTUWICHIVIMKOIb, (EeHo,
dbopmanberu, aeTalbIeru, aleToH, MypaBbUHAsI KUCIOTa, YKCYCHas
KHCJIOTa, CTEApUHOBAsl, OJIEMHOBAs, MAJIbMUTHUHOBAs KHUCJIOTHI, TJIUIHUH,
aJlaHWH, MalbT03a, (PpyKTO3a, aHWIHMH, AUBUHIII, U30MPEH, XJIOPOIPEH,
CTHPOJI U IpYTHE);
c(OPMUPOBAHHOCTh YMEHUS ONPEAEIIATh BUJ XMMHUYECKOHN CBSI3U B
OpPraHUYECKUX COEAMHEHHUAX (KOBAJIEHTHAs! U MOHHAS CBS3b, G- U M-CBSA3b,
BOJIOPOJIHASI CBSI3b);
cOPMUPOBAHHOCTh yMEHHSI TPHUMEHITh IMOJOXKEHUS TEOPHH
CTpoeHMsI opraHudeckux BemiectB A. M. byrtnepoBa 11 00bsicHeHUs
3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTAaBa U CTPOCHMUS;
c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOEHUE,
buznueckne M XWMHUYECKHE CBOWCTBA THUINHUYHBIX MPEICTaBUTENCH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BEIECTB: AJIKAHOB, LIMKJIOAJIKAHOB,
QJIKEHOB, QJKAJUECHOB, AJKHHOB, apOMaTHYECKUX YIVIEBOJIOPOJOB,
CIUPTOB, aJbJErHJI0OB, KETOHOB, KApOOHOBBIX KHCIOT, MPOCTHIX U
CJIOXHBIX 3(QUPOB, JKUPOB, HUTPOCOCAUHEHU U aMUHOB, aMHUHOKHCIIOT,
O€nKoB, YIJIeBOJOB (MOHO-, M- W TIOJUCAXapHa0B), WLTIOCTPHUPOBATH
TEHETUYECKYI0 CBSI3b MEXAY HHMMH YPABHEHUSMHU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUN C UCTIOIb30BAaHUEM CTPYKTYPHBIX POpMYII;
chOpPMHUPOBAHHOCTh YMEHHUs TMOATBEPKAAaTh Ha KOHKPETHBIX
npuMepax  XapakTep 3aBHCHUMOCTH  PEAKIMOHHOM  CIOCOOHOCTH
OpPraHUYECKUX COECIUHEHHUH OT KPAaTHOCTH U THIA KOBAJIEHTHOM CBsI3U (O-
U T-CBSI3U), B3AMMHOTO BJIMSIHUSI aTOMOB U T'PYIIIT aTOMOB B MOJIEKYJIaX;
COPMUPOBAHHOCTh ~ YMEHHUS  XapaKTepU30BaTb  HMCTOYHUKH
YIJIEBOJIOPOJAHOTO ChIpbsl (HePTh, MPUPOJIHBINA Ta3, Yrojib), CIOCOObI €ro
nepepadOTKU U MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB NEPepadOTKH;
c(OPMUPOBAHHOCTh BIIAJICHUS] CHUCTEMOI 3HaHU O €CTECTBEHHO-
HayyHbIX  METOJax TO3HaHMs —  HaONIOJIGHWH,  HU3MEpPEHUH,
MOJIETUPOBAHUH, JKCIIEPUMEHTE (PEaIbHOM M MBICIEHHOM) U yYMEHMS
MIPUMEHSTH 3TU 3HAHUS;



c(hOPMHPOBAHHOCT, YMEHUS TIPUMEHSATH OCHOBHBIC OTIEPAIHH
MBICTTUTEILHON  JEATEIbHOCTU — aHallu3 MW CHUHTE3, CpaBHEHMUE,
000011IeHre, CHCTEMAaTHU3allhi0, BBISBICHUE NPUYUHHO-CIICICTBEHHBIX
CBSI3€H — JIJISI U3YYEHMSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBS3h XMMHUYCCKHUX
3HAHUU C MOHATUSMU U MPEJICTABICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX
npeaMeToB st 0oJiee  OCO3HAHHOTO  T[MOHUMAHUS  CYIIHOCTH
MaTepUaIbHOrO €JUHCTBA MHpA, UCIOJIH30BAaTh CUCTEMHBIC 3HAHUA 10
OPraHUYeCKON XMMHUHU IS OOBSICHEHUS U TPOTHO3UPOBAHUS SIBJICHUMH,
HMMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;

c(hOpPMHPOBAHHOCTh YMEHUM: MPOBOJUTH PACUETHI IO XUMUYECKAM
dbopMyslaM W ypaBHEHHSIM XHMHYECKUX PEAKIUHA C HCIOJIh30BaHUEM
dbu3nyeckux BeauyuH (Macca, 0oOBEM Tra30B, KOJHUYECTBO BEIIECTBA),
XapaKTEePU3YIOIINX BEIIECTBA ¢ KOJMYECTBEHHON CTOPOHBI: PACUETHI IO
HAaXOXKJEHUI0O XUMHUYECKOH (OpMynbl BEMIECTBA IO HM3BECTHBIM
MAacCCOBBIM JOJIIM XUMHUYECKUX JJIEMEHTOB, MPOAYKTaM CrOpaHus,
IJIOTHOCTH Ta3000pa3HBIX BEIIECTB,;

c(hOpMHUPOBAHHOCTh YMEHMH: MPOTHO3UPOBATH, AHAJIU3UPOBATH H
OIICHMBATh C TO3HMIUHA HSKOJOTHYCCKON 0€30IaCHOCTH IIOCIICACTBHS
OBITOBOM M TPOW3BOJICTBEHHOW JEATEILHOCTH YEJOBEKA, CBSI3aHHON C
nepepadOTKOM  BEIIECTB, HCMOJb30BAaTh TMOJYYEHHbIE 3HAHUS JJIs
MIPUHATHS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYyallUsIX, CBSI3aHHBIX C
XUMUEM;

c(hOPMHPOBAHHOCTh YMCHHH: CaMOCTOSITCIBHO TUIAHUPOBATh M
MPOBOAUTH XUMUUYECKUN IKCIIEPUMEHT (IOJYyUYCHUE U U3YUYEHHE CBOMCTB
OpPraHMYECKHUX BEIIECTB, KAYECTBCHHBIC PEAKIMU  YIJIEBOJOPOJI0B
Pa3IMYHBIX KJIACCOB U KHUCJIOPOJICOJICPKAIIMX OPraHUYECKUX BEIECTB,
pelIeHne SKCIEPUMEHTANIBHBIX 3a7a4 MO0 PACIO3HABAHUIO OPTraHUYECKUX
BCIIECTB) C COOMIOJCHWEM TIpaBWJI OE30MAacCHOTO OOpamieHus: C
BEIIECTBAMH U J1a0OpaTOpPHBIM 000pyJI0BaHHEM, (HOPMYIUPOBATH IICI]Ib
HCCIICJIOBAHMS, TMPEJCTABIAT, B Pa3duyHON  (opMme pe3ysbTaThl
AKCIIEpUMEHTA, AaHATTM3UPOBATH 1 OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUI:

coOo1aTh TIpaBrjIa 3KOJIOTHUECKH MEeJIeCO00pa3HOTO MOBECHUS B
OBITY ¥ TPYJOBOM JIESITEIHPHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3JI0POBBS,
OKpYXKamLEel IMPUPOLHONM Cpeabl M JOCTHXKEHHS €€ YCTOMYUBOIO
pa3BUTHS,



OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO JEUCTBUSI HA >KUBBIC
OpraHu3Mbl OINPENCIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICIH
nokazarens [1JIK;

aHAJIM3UPOBaTh 1€JI€COO0PA3HOCTh IMPUMEHEHHUS] OpPraHMYECKUX
BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHHS
PHUCK-TI0J1b32;

c(hOpPMHPOBAHHOCTh, YMEHHI: OCYIICCTBIIATH IIEJICHAIIPABICHHBINA
MOMCK XUMUYECKOW MH(OpMALUK B PA3IMYHBIX UCTOYHHMKAX (Hay4yHas U
yueOHO-HayyHasi JIUTeparypa, CpelIcTBa MaccoBOM HH(poOpMalu,
NHTepHeT u Jpyrue), KpPUTUYECKH aHAJIU3UpPOBATh XHMHUYECKYIO
uH(popmanuio, nepepadaTbiBaTh €€ U HCIOJb30BAaTh B COOTBETCTBUU C
MOCTaBJICHHON y4eOHOM 3a1aueil.

11 KITACC

[IpenmerHble  pe3ynbTaThl  OcBOeHMs  Kypca «OOmas wu
HEOpPraHWYeCKas XUMUsD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUI: O MaTepHUaIbHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MI0O3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE U
3HAYCHHWH XHMHM B CHCTEME €CTECTBEHHBIX HayK M €€ poJin B
o0ecre4eHnn  YCTOMUMBOIO  pa3BUTHUs, B  PEUICHUH  IpodsieM
HKOJIOTUYECKOM, SJHEPTETUYECKON U MUILEBON 0€30MacHOCTH, B pa3BUTUHU
MEJUIMHBI, CO3/IaHNH HOBBIX MaTE€pUAJIOB, HOBBIX UCTOYHHKOB 3HEPTUH,
B 00€CTIeUEeHUH PallMOHAILHOTO IPUPOIONOIb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYypbl YEJIOBEKa, a TAKXKE JKOJOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE MOHITUS — XUMUYECKHM 3JIEMEHT, aTOM, SAPO aToMa,
M30TOIIbI, 3JEKTPOHHAs 000JI0YKa aToma, s-, p-, d-aTOMHbIE OpOHUTAaNH,
OCHOBHO€ W BO30YXJIEHHOE COCTOSHHUS aTOMa, TMOPHIM3AIMS aTOMHBIX
opOuTaneil, WOH, MOJIEKyJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENIEHb OKUCJCHMs, XUMHUYECKass CBs3b (KOBaJCHTHas, WOHHAs,
MeTaJlJIn4ecKasi, BOAOPOHAs), KpUCTAININYeCcKasl perérka, XUuMUIecKast
peakuysi, pacTBOP, AIEKTPOJUTHI, HEIIEKTPOIUTHI, AIEKTPOIUTHUYECKAS
JUCCOLIMAINS, CTENeHb JUCCOLMAlMU, BOJOPOAHBIA  MOKa3aTelb,
OKHCIIUTENb, BOCCTAHOBHUTENb, TETUIOBON d(PPEKT XMMHUUECKON peaKIii,
CKOPOCTh XMMHYECKOW pPEaKIHH, XMMHYECKOE DPABHOBECUE; TEOPUU H
3aKOHBI (TE€OpUs DJIEKTPOIUTHYECKON AMCCOLMAINM, TMEePUOIUUYECKUI
3akoH JI.MI. MeHaeneeBa, 3aKOH COXPAHEHMS MAcCChl BELIECTB, 3aKOH
COXpaHEHUs U MPEBPALIEHUS SHEPTUU IPU XUMUYECKUX PEAKIHUAX, 3aKOH



MOCTOSTHCTBA ~ COCTaBa  BEIIECTB, 3aKOH  JEHCTBYIOIIMX  Macce),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XWMHHU, MHUPOBO33PEHUYECKUE
3HaHMS, JIEKAIIKE B OCHOBE IMOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTHU
XMMHUYECKUX SBJICHHUM; COBPEMEHHBIC MPEACTABICHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJSIPHOM W HaJIMOJEKYJISIPHOM
YPOBHSIX; TMPEACTABICHUS O MEXaHU3MaX XUMHYECKHX PEaKIUu,
TEPMOJANHAMUYECKAX U KHUHETUYECKNX 3aKOHOMEPHOCTSX UX MPOTECKAHUS,
O XUMHMYECKOM DPABHOBECUM, pPacCTBOpax M JHUCIEPCHBIX CHUCTEMaX;
(aKTONOTUYECKHE CBEJEHUSI O CBOWCTBAaX, COCTaBe, IOJYYEHUU U
0€30MacCHOM HCTIOJB30BAHUM BAKHEHIIIMX HEOPTaHWYECKHX BEIIECTB B
OBITYy W TIPAKTHYECKOW JEATCIHHOCTH YEJIOBEKa, OOIMMX HayJIHBIX
MIPUHIMIIAX XUMUYECKOTO IPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBIABISITH XapaKTEpPHbIC MTPU3HAKU
MTOHATHIA, YCTaHaBJIUBATh 150, B3aUMOCBSI3b, MCII0JIb30BaTh
COOTBETCTBYIOIIME MOHSATHS MPU OMMCAHUU HEOPTraHUYECKUX BEIIECTB U
UX IIPEBPALCHUN;

c(hOpMHPOBAHHOCTh YMEHUS HCIIO0JI30BaTh XUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBieHUS (opMyl BEIIECTB U YpPaBHEHHM
XUMHUYECKUX peakiui, cucrtemarndyeckyro Homenkinarypy (IUPAC) u
TPUBUAJIBHBIE HA3BAHUS OTJCIBbHBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHS OIPEACIATh BAJICHTHOCTh M CTCIICHD
OKHCJIEHUSI XHUMHUYECKUX JJIEMEHTOB B COCAMHEHUAX, BHUJ XUMHUYECKON
CBs3U (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas, BOJOPOJHASA), THII
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BENIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTh CBOWCTB
BEIIECTB OT BUJA XUMHUYECKOMN CBS3U U TUIIA KPUCTAJUIMYECKON PELIETKH,
OOMEHHBIH ¥  JOHOPHO-aKIENTOPHBI  MEXaHW3Mbl  OOpa30BaHMUS
KOBaJICHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUH: KIIACCU(DHUIIMPOBATH: HEOPTAHUIECKHEC
BEIIECTBA M0 MX COCTaBY, XUMHMYECKHE PEAKUUMU 110 Pa3IuYHbIM
npu3HakaM (YUCIy M COCTaBy pPEArupyrolluX BEIIECTB, TEIJIOBOMY
abdexTy peakuud, H3MEHEHUIO CTEMEHEW OKHUCJICHHUS DSJIEMEHTOB,
OoOpaTUMOCTH, Y4YacTHUIO KaTajau3aTopa MW JpYTue); CaMOCTOATEIbHO
BBIOMPATh OCHOBAHUS M KPHUTEPUU I KIACCHU(PUKAIUKA H3yIaeMBIX
BEIIECTB U XUMUUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICT MEPUOAUYECKOTO
3aK0HA . n. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATU3HPYIOLIYI0, OOBSCHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKIIUU;



c(OPMHPOBAHHOCT, yYMEHHUH: XapaKTepHU30BaTh DJICKTPOHHOE
CTPOEHHUE aTOMOB U MOHOB XUMHYECKUX 3JIEMEHTOB NEPBOrO—4ETBEPTOTO
nepuonoB Ileprommueckorn cucremsl J[.M. MenneneeBa, ucnonb3ys
TIOHSTHS «QHEPIrETUYECKHUE YPOBHI», «IHEPIETUUECKUE TTOTYPOBHIY, «S-,
p-, d-aToMHBIC OpOUTATIY, KOCHOBHOE U BO30OYX)IAEHHOE YHEPTETUUCCKUC
COCTOSIHHSI aToMay»; OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHHWS CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M HMX COCAWHEHUM MO IEpUOJIaM U Tpylnam
[Tepnoanueckon cucremsl 1. 1. MeHeneeBa, BAJICHTHbIE BO3MOXHOCTH
aTOMOB PJIEMEHTOB Ha OCHOBE CTPOCHHUSI MX JIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh (OMHCHIBATH) OOIIIHE
XMMHUYECKUE CBOWMCTBA BEUIECTB PA3JIMYHBIX KIIACCOB, IOATBEPXKAATh
CYILIECTBOBAHUE TEHETUYECKOM CBSI3M MEKAY HEOPraHUYECKUMH
BEIIECTBAMU C TOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XHUMHUYECKUX
pEeaKLnii;

c(hOpMHPOBAHHOCTh YMEHUSA PACKpBIBATh CYIIHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MTOCPEICTBOM COCTABJICHHUS
AJIEKTPOHHOIO 0ajaHca ATUX PEaKIUM; peakIui HOHHOTO OOMEHa IMyTéM
COCTABJICHUS MX TOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHECHUW; PEaKIIUMI
TUIPOJIN3a; peakuuii KOMILIEKCOOOpa30BaHUs (Ha  mpumepe
TUAPOKCOKOMITJIEKCOB ITUHKA U AJTFOMUHMUS );

c(hOPMHUPOBAHHOCTh  YMCHHS OOBSACHSATH 3aKOHOMEPHOCTHU
NPOTEKAHUSI XUMHUYECKHX PEAKIUM C YYETOM UX DHEPreTUYECKUX
XapaKTEPUCTHUK, XapaKTEP U3MEHECHUSI CKOPOCTH XMMHUYECKON PEAKIMU B
3aBUCHUMOCTH OT Pa3JIMUHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEUICHUS
XMMHUYECKOTO PABHOBECHS TOJ BJIWSHUEM BHEIIHUX BO3JICUCTBUMI
(npunnun Jle Hlartense);

chOpPMHUPOBAHHOCTh ~ yMEHUS  XapaKTEpHU30BaTh  XUMHYECKUE
pEaKLMM, JEXKAIIUE B OCHOBE MPOMBIIUICHHOTO IIOJIYyYE€HUS CEPHOMU
KHCIIOTBI, aMMHaKa, OOIMWe Hay4YHbIC MPUHIUIBI XUMHYECKHUX
MIPOM3BOJICTB; 11€71€CO00Pa3HOCTh MPUMEHEHHNS HEOPTraHUYECKUX BEIIECTB
B MPOMBIIIJICHHOCTA U B OBITY C TOUYKH 3PCHHS COOTHOIICHHS PHUCK-
T0JIb32;

c(OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHWUM O MeTojax
HAay4YyHOTO TMO3HAHUS SBJICHUN NOPUPOALI — HAOIOJCHUE, HU3MEpPEHUE,
MOJICJIUPOBAHUE, AKCIIEPUMEHT (peasIbHBIM 51 MBICJICHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAX, YMEHUS ITPUMEHAITh 3TH 3HAHUS
IIPU AKCIIEPUMEHTAIPHOM HCCIICIOBAaHUHM BEIIECTB U IS OOBSICHEHUS



XUMUYECKUX SIBICHUM, HUMEIOIIUX MECTO B MPUPOJAE, MPAKTUYECKOU
NEATEeIbHOCTH YEJIOBEKa U B TIOBCEITHEBHOM KU3HM;

c(hOpMHUPOBAHHOCTh YMEHUS BBISBISITH B3aUMOCBS3h XMMHUYECKHX
3HAHUU C MOHATHUSMU U MPEJICTABICHUSMH IPYTHX €CTECTBEHHO-HAYYHBIX
MpeaMeToB sl 0oJiee OCO3HAHHOTO TOHUMAaHUs MaTepUaIbLHOIO
€JIMHCTBAa MUPAa;

c(hOpMHPOBAHHOCTh YMEHHUS MPOBOAUTH pPacu€ThI: c
WCIIOJb30BaHUEM TOHSTUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» H
«MOJISIpHasi KOHIIGHTpAllMs»; MAacChl BelllecTBa WM 00bEMa raza IO
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOTO W3
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro 3ddekra peakiuu;
3HAYEHUsI BOJAOPOAHOrO IOKAa3aTellsl PacTBOPOB KHUCIOT W IIEJIOYEN C
W3BECTHOM CTEMEeHBIO JHCCOIMaIMu; Macchl (00bEMa, KOJWYECTBA
BEILIECTBA) MPOAYKTa PEAKIIUU, €CJIU OJIHO U3 UCXOJHBIX BEIIECTB JaHO B
BHJIE pPAacTBOpa C OINpPEOEIEHHOM MAacCOBOM [OJIEM PacTBOPEHHOIO
BEIIECTBA WM JIaHO B U30BITKE (MMEET MNPHUMECH); JOJIU BBIXOJA
MPOJIyKTa peakuu; 00bEMHBIX OTHOIIICHUH T'a30B;

c(hOpMHUPOBAHHOCTh YMEHMI: CaMOCTOSITEJIbHO IUIAaHUPOBATh M
MPOBOJIUTh XUMHUYECKHI SKCIIEPUMEHT (MPOBEJCHUE PEaKIMil MOHHOTO
oOMeHa, TOJTBEPXKJICHHE KAa4eCTBEHHOIO COCTaBa HEOPraHUYECKHUX
BEILIECTB, OINPEJEICHUE CpeIbl PAaCTBOPOB BEHIECTB C IMOMOIIBIO
WHJUKATOPOB, M3YyUYCHHUE BIIMSHUS Pa3UYHBIX (DAKTOPOB Ha CKOPOCTh
XUMHYECKON pPEaKIMM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad MO TeMaMm
«Metammey u «HemeTtamel»y) ¢ coOmogeHneM TpaBuUi 0€30mMacHOTO
oOpammeHusi ¢ BemIeCTBAMH W JIAOOpaTOpPHBIM  OOOpPYAOBAHHUEM,
(bopMyIpOBATH 1ENb UCCIIEA0OBAHMS, TIPEICTABIATh B pa3InyHON hopme
pe3yabTaThl  JKCIIEPUMEHTA, AaHAJU3UpOBaTh W  OLEHUBATh  UX
JIOCTOBEPHOCTH;

c(hOpPMHPOBAHHOCTh, YMCHHH: COOJIIONATh TpaBWja IOJIH30BAHUS
XUMHUYECKOHN MOCY/I0ON U J1abopaTopHbIM 000PYJOBAaHUEM, OOpAIEHHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUHUSIMHU 1O BBIITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB, IKOJOTHYECKH LeIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOW ACATEIBHOCTH B IIENISIX COXPaHCHUS
CBOETO 3J0pPOBbs, OKPYXKAIOIIEH MPUPOJHON Cpeabl U JOCTHXKEHUS e
YCTOMYMBOTO Pa3BUTHS, OCO3HABATh OMACHOCTh TOKCHYECKOTO JIEUCTBUS
Ha JKUBBIE OpraHU3Mbl ONPEACIEHHBIX HEOPraHMYECKUX BELIECTB,
nonumas cmbica nokazarens [K;



c(hOpPMHPOBAHHOCTh, YMEHHI: OCYIICCTBIIATH IIEJICHAIIPABICHHBINA
MMOMCK XUMUYECKON MHPOPMAINK B Pa3IMYHBIX UCTOYHUKAX (HaydHas U
yueOHO-Hay4yHasi JIUTEparypa, CpeICcTBa MaccoBOM HH(opmaIuu,
NutepHer u Jpyrue), KPUTUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
nH@opmaiuio, nepepadaTbiBaTh €€ M HUCMHOJIb30BaTh B COOTBETCTBUM C
MMOCTaBJICHHON y4eOHOM 3a1aueii.
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[IpupoHbIE HICTOYHUKH YTIIEBOJOPOIOB
2.4 pupod 4 HOPOA 4 https://m.edsoo.rt/RY6NBZAW4
U uX nepepaboTka
2.5 ["anioreHnpou3BOAHbIE YIIEBOIOPOI0OB 4 1 https://m.edsoo.ru/JI9OENZ9M
Uroro no pazneny 35

Paznen 3. Kuciopoacoaepskamue opranndeckue coeIuHeHUust



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M

3.1 Cnuptsl. Oenon 11 https://m.edsoo.ru/TII36 WGJS
KapOoHmibpHBIC COCTMHEHUS:
32 anbAeTUIbI U KeTOHBL. KapOoHOBBIC 21 https://m.edsoo.ru/O2NWGJZU2
KUCITOThI. CiioxHbIe duphl. Kupbl
33 YraeBojbl 9 https://m.eds00.ru/962BYGF10
Wroro no pazneny 41

Pa3znen 4. A3oTconep:kaniue oprannveckue coeJuHeHUs

4.1 AMHHBL. AMUHOKHCIIOTBI. benku 12 https://m.edsoo.ru/K8B3HS5PS1
Wroro no pazneny 12
Pa3jen 5. BeicOKOMOJIEKY/ISIpHbIE COCAUHEHUS

5.1 BBICOKOMOIEKYIISIPHBIE COETMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Wroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KVIACC

KoaunuyecTBo 4acoB

HaumeHnoBaHue pa3iesioB U TEM Kourpoas duaexkTpoHHbIe (LU(POBHIE)
Ne ni/nt IMpakTHyec
NMPOrpaMMbl Bcero HbIe o0pa3oBaTe/ibHbIE PeCypChl
KHe padoTbl
padoThI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Ctpoenue atoma. [lepuoguueckuit
3akoH ¥ Ilepnognyeckas cucreMa
1.1 pHoA 9 https://m.edso0.ru/R39EAGJPC
XUMHYECKHUX 31eMeHTOB /JI. 1.
Menneneesa
Crtpoenue BerecTBa. MHOrooOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIECTB
1.3 XUMHYECKUE PEaKIIUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no pazneny 39
Paznen 2. Heoprannueckasi XuMus
2.1 Hemetaiet 31 1 https://m.eds00.ru/9NCC2YQRJ
2.2 Mertamibl 23 1 2 https://m.edsoo.rt/YEU9WRIJ21
Uroro no pazueny 54
Pazgen 3. Xumus u ;Ku3HbL
MeTtoabl NO3HAHUA B XUMUHU. XUMUS
3.1 a 9 https://m.eds00.1u/2Q40I6NXK
U )KU3Hb
Hroro no pazueny 9



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME
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HOYPOYHOE IIVTIAHUPOBAHHUE

10 KIIACC
KouunyecTBo 4yacos

JlaTa

Ne Kontpo | IlpakTn DiekTpoHHbIe HHPPOBLIE
Tema ypoka H3YY

n/n Bcero JIbHBIE yecKHne o0pa3oBaTe/IbHBIEC PeCypChI

eHMS

padoTnbl | padoTHI

[IpenmeT u 3HaYEHUE OPraHUYECKON
XUMHH, IPEICTABICHUE O
MHOT000pa3uy OPraHuYECKIX
COCIMHCHUI

https://m.edsoo.ru/48G4H34K4

DIEKTPOHHOE CTPOEHUE aToMa
yriaepoja (OCHOBHOE M BO30YXKIEHHOE
coctosinus). BasieHTHBIE BOZMOXHOCTH
aToMa yriepoja

https://m.edsoo.ru/0DI6TSLIR

XUMHYECKasA CBI3b B OpTraHU4YCCKUX
COEAMHEHUAX. MexaHn3Mbl
o0pa30BaHMs KOBAJICHTHOM CBSI3H,
CTIOCOOBI pa3phIBa CBSA3EH

https://m.eds00.ru/C42CCDY5S

Teopust CTpOEHU OPraHUYECKUX
coennHenuil A. M. byrneposa

https://m.edsoo.ru/MIAFQ4PQO

Bunbl nzomepun: crpykTypHasi,
IIPOCTPAHCTBEHHAs. DJICKTPOHHbIE

3¢ HEKTH B MOJIEKYIIaX OPraHMYECKUX
COCIUHEHUN

https://m.edsoo.ru/GN3QZ8AHX

HpeHCTaBHeHI/Ie (¢ KJ'IaCCI/I(bI/IKaI_II/II/I n

https://m.edsoo.ru/P6AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

CHUCTEMaTHUYeCKasi HOMEHKJIaTypa
(IUPAC) oprannueckux BeIIeCTB

Kiaccudukanms peakiuii B
OpPraHUYECKON XUMHUH

https://m.edsoo.ru/M5DJYMPIM

Cucrematusanus 1 0000IIIeHIE 3HAHUI
10 TEME

https://m.edsoo.ru/SKOA3EB67

AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopmyrna, HOMEHKJIATypa 1 U30Mepus,
9JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

https://m.edsoo.ru/SHWFWZ174

10

duznyeckre U XUMUYECKHE CBOUCTBA
aJIKaHOB

https://m.edsoo0.ru/GVELNQJ3X

11

HaxoxneHue ankaHoB B IPUPOJIE.
CriocoObl 1oJTy4yeHus: U IPUMEHEHUE
aJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankansl: o0mas Gopmyna,
HOMEHKJIATYypa ¥ U30MepHus,
0COOEHHOCTH CTPOCHHS U XUMHYECKUX
CBOWCTB, CITIOCOOBI MTOJTyYSHHS U
IpUMEHEHHE

https://m.edsoo.ru/Q4B5900Q1A

13

Pemenue pacu€tHbix 3a1a4 Ha
orpezieNieHue MOJICKYIIpHON (HOpMYIIbI
OpPraHr4eCcKOro BEUIECTBA M0
MAacCCOBBIM JIOJISIM aTOMOB 3JICMEHTOB,
BXOJISIIIIUX B €TI0 COCTAB.
Cucremarusanus 1 0000IIeHNe 3HAHAHN

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

10 TEMC

14

AJIKEHBI: TOMOJIOTHYECKUH PsijL, 001Iast
¢dopmyia, HOMEHKIIATypa, IEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOCHUE
MoJieKys1. CTpyKTypHas ¥ LIMC-TPaHC-
M30MEpHS aJTKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

duznyueckre U XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

https://m.edsoo.ru/6XZHRIRTW

16

CriocoObl 1oTy4eHus: U IPUMEHEHUE
aJIKEHOB

https://m.edsoo.ru/YS8ODCR6ZN

17

[IpaxTuueckas padbora Ne 1 o Teme
"[lonydyeHue 3THIIEHA U U3YYEHUE €TO
CBOMCTB"

https://m.edsoo.ru/HHCGPAVHS

18

Pemenne pacu€THbIX 3a71a4 Ha
OIIPEETICHUE MOJIEKYIIAPHOH (hOPMYIIBI
OpPraHUYECKOTO BEILECTBA

https://m.edsoo.rt/ XY WNMAYNA

19

AJ'IKa,I[I/ICHLIZ COHpH)KéHHLIe,
HU30JIMPOBAHHBIC, KYMYJIIMPOBAHHBIC.
Ocobennoctu QJICKTPOHHOI'O CTPOCHUS

https://m.edsoo.rv/EKDS1U5UV

20

XUMUYECKHE CBOMCTBA COMPSIKEHHBIX
TUEHOB

https://m.edsoo.ru/M356GLRBE

21

CriocoObl MosTy4yeHus: U IPUMEHEHUE
aITKa/InCHOB

https://m.edsoo.ru/KT8MIN272

22

AJIKMHBI: TOMOJIOTUUECKHH psJl, 001as
(bopmyna, HOMEHKIATypa, IEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOEHUE

https://m.edsoo.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272

MOJIEKYJI, (pU3HUecKue CBOCTBA

23

XUMHYECKHE CBOMCTBA aJIKUHOB

https://m.edsoo.ru/MQ7AO3SUC

24

KauecTBeHHBIE peakiuy Ha TPOHHYIO
CBA3b

https://m.edsoo.ru/45UN142UY

25

CriocoObl 1oJTy4yeHus: U IPUMEHEHUE
AIKMHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3anau: pacu€Tel o
YPaBHEHUIO XUMHUYECKON peakLnu

https://m.edsoo.ru/Q7XMPZSRF

27

CucremaTuzanys u 0000LIEHUE 3HAHUN
10 TEME

https://m.edsoo.ru/19DNOPIN8

28

ApeHbl: TOMOJIOTHYECKUH PsiJl, 00111ast
dbopMyIia, HOMEHKIIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ OEH30I1a U TOJIy0I1a,
uX (pu3nYecKue CBOMCTBa

https://m.edsoo.ru/ WNGDLBK5D

29

XUMHYECKUE CBOMCTBA aPEHOB:
peaKuru 3aMEeIICHUS

https://m.edsoo.ru/FCNHX9WY1

30

XUMHYECKUE CBOMCTBA aPEHOB:
pCakuuu nNpuCOCANHCHUA, OKUCIICHHUC
TOMOJIOTOB O€H30I1a

https://m.edsoo.ru/CSBNGDUCS

31

Oco0EHHOCTH XUMHAYECKUX CBOIICTB
CTUpOJIa

https://m.edsoo.ru/F2K2CB5PG

32

Pemenue pacu€tHbix 3a1a4 Ha
orpesieNieHue MOJICKYIIpHON (HOpMYIIbI
OpPraHUYECKOIo BEIIECTBA

https://m.edso0o0.ru/QFKSRGCXW

33

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC

https://m.edsoo.ru/2VKLXNJZ4



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

apeHoOB

34

I'eneTnyeckas CBSI3b MEXAY
pa3IMYHBIMU KJIacCaMu
yTIEBOIOPOIOB

https://m.edsoo.ru/1X7QOMST7F

35

Pacu€tbl o ypaBHEHUSM XUMHUYECKUX
peakuuii. CucremaTusanus u
000011IeHNE 3HAHUHA I10 TEME

https://m.edsoo.ru/9VBZTY4PI

36

[Tpuponnstii ra3. [lomytHsle HETAHBIC
rasbl

https://m.edsoo.ru/CK1CUWWEN

37

KameHHbIi1 yroiib 1 IpoIyKThl €70
nepepadoTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedth 1 crtocoOs! e€ nepepaboTKHy.
[TpuMeHeHHE IPOTYKTOB TIepepadOTKU
HepTH

https://m.edsoo.ru/ORE9Y2CYG

39

I'eneTrnyeckas CBSI3b MEXKIY
pa3IMYHBIMU KJIacCaMu
yTIEBOJIOPOIOB

https://m.edsoo.ru/HQ22U8ZHE

40

FaJ'IOFeHOHpOI/IBBOI[HBIe
YIIJIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHHUEC; PCAKIIHNH 3aMCIICHUA
rajaorcHa

https://m.edso0o.ru/XX94BSSGR

41

JeiicTBue menouei Ha
raJIOTCHIIPOU3BO/IHBIC.
B3anMoeiicTBre quraioreHaJIkaHoOB C
MarHueM U IIUHKOM

https://m.edsoo.ru/FF11CTQKA

42

Cucrematusanus 1 0000IIIeHIE 3HAHUN

https://m.edsoo.ru/6XBYFOLLD



https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

o pazzaeny "YriaeBoaopoabr"”

43

KontposbHas pabota mo teme
"VYraeBogopoib"

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHbIe OTHOATOMHBIE CTIUPTHI:
TOMOJIOTMYECKUH PsiJI, O0IIIast
dbopMyIa, CTpoOeHHE MOJIEKYT,
M30MepHsl, HOMEHKIIATYypa,
knaccudukanus, GpuznuecKue CBoMcTBa

https://m.edsoo.ru/IINSKPMLB

45

XHUMHYECKHE CBOMCTBA MPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoObl 1oJTy4eHus: U IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie 3¢upbl: HOMEHKIIATypa U
M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XUMHYECKHX CBOMCTB

https://m.edsoo.rv/UUYC7UU21

48

MHoroatoMHbI€ CIIUPTHI:
OTHUJICHIJTIMKOJIb U INIMIOCPUH, UX
(1)I/IBI/ILI€CKI/IG 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.rt/KMYAE65AX

49

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC
MHOI'0AaTOMHBIX CIIMPTOB

https://m.edsoo.ru/EU9L4B5H6

50

@eHOJI: CTPOCHUE MOJIEKYIIBI,
¢dusnueckue cBoicTBa. TOKCUIHOCTH
(dbeHona

https://m.edsoo.ru/0117TP1EX

51

Xummnueckue cBoicTBa (henomna

https://m.edsoo.ru/DRURODEFRJ

52

CriocoOBbI MoJTyYeHHsI U IPUMEHECHUE
(dheHona

https://m.edsoo.ru/60B9BOAKU



https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU

53

[IpakTuueckas padora Ne 2. Pemenue
HKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe
"CnupTtsl U peHobl"

https://m.edsoo.ru/SHIGNHMGK

54

Cucrematuzanys 1 0000LIEHUE 3HAHUN
10 TEME

https://m.edsoo.ru/J7BOQOWB6

55

AnbAeruibl ¥ KETOHBI: JIEKTPOHHOE
CTpOeHHE KapOOHUIBLHOU TPYIIIIbL;
TOMOJIOTHUYECKHUE PSJIbI, 0011as
dbopMyna, n3oMepus U HOMEHKIIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

AJ'ILI[GI‘I/II[BI 1 KCTOHBI: @HSHHGCKI/IG
CBOﬁCTBa; pCaKuu IMMPUCOCINHCHUA

https://m.edsoo.ru/FTMHFTV8V

57

PeaKLII/II/I OKHCJICHHA U KAQYCCTBCHHBIC
pCaKluu aJIbJACTUA0B U KCTOHOB

https://m.edsoo.ru/MT7LK3HUT

58

CriocoObl TTOTy4eHUS aJIbACTUIOB U
KETOHOB

https://m.edsoo.ru/KOSEDOZNC

59

OI[HOOCHOBHLIG npCacC/IbHBIC
Kap6OHOBBI€ KHCJIOTHI, 0COOEHHOCTH
CTPOCHUS UX MOJICKYJI

https://m.edsoo.ru/3AG3MMI12R

60

W3omepust 1 HOMEHKIIAaTypa
KapOOHOBBIX KHCIIOT, UX (PU3UYECCKHE
CBOICTBa

https://m.edsoo.ru/88RK8HSL4

61

XHUMHUYECKHE CBOMCTBA MMpCACIbHBIX
OJHOOCHOBHBIX Kap6OHOBI>IX KHCIIOT

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOMCTB MypaBbUHOU
KHCI0Thl. MHOrooOpasue kapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK4ZQ



https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ

63

OcoOeHHOCTH CBOMCTB: HEMPEASIbHBIX
Y apOMAaTHYECKUX KapOOHOBEIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciaot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/PO7B20AZG

64

[TonsTHE O TPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

https://m.edsoo.ru/ASMQKWRS52

65

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
Kap6OHOBBIX KHCJIOT

https://m.edsoo.ru/ZY83U8721

66

CroxHbIe 3(QUPBI: TOMOJIOTUYECKUN
psina, obmas hopMyina, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/4C5SQIMALE

67

dusnuecKkue U XUMUYECKHUE CBOMCTBA
a¢upoB

https://m.edsoo.ru/TCJGEW2K6

68

Pemenne pacu€THbIX 3a1a4: 1O
YpPaBHCHHUIO XUMHYECKOU pcaKkuuu, Ha
OIIPEEICHUE MOJIEKYIIAPHOH (hOPMYIIBI
OpPraHUYECKOT0 BEILECTBA

https://m.edsoo0.ru/K512Q0HVD

69

[IpakTuueckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TCME
"Kap6oHoBble KHCIOTHI. CI10XKHbBIE

a¢uper"

https://m.edsoo.ru/OGEJG1Z26Q

70

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (TUAPOITU3)

https://m.eds00.ru/9SIVVGAD3

71

Oco0eHHOCTH CBOMCTB KUPOB,
COJIEp>KalINX OCTaTKU HEIpeIeIbHbIX

https://m.edsoo.ru/HAIOMQY A6



https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3

KUPHBIX KUCIIOT. JKUpBI B IpUpoOE

72

MpbLia Kak COJIM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBHE.
[ToHsATHE O CHHTETHYECKMX MOIOIIHX
cpenctax (CMC)

https://m.edsoo.ru/YPLLO9UE?Y

73

I'eneTnyeckas cBs3b YrjieBo4Opoa0OB U
KucjiopoacoacpKamnux OpraHun4CcCKux
BCIICCTB

https://m.edsoo.ru/ASFISXVSU

74

Pacuérel o ypaBHEHUSAM XUMUYECKHUX
peakuuii

https://m.edsoo.ru/LZ5VLL2BX

75

CucreMmaruzanys 1 0000LIEHUE 3HAHUN
10 TEME

https://m.edsoo.ru/SSWMSEF7D7

76

OO1w1ast xapaKTepUCTHKA YTIEBOJOB U
KJIacCU(UKaLUs yriIeBOJ0B (MOHO-,
TTU- ¥ TIOJIUCaXapu/Ibl)

https://m.edsoo.ru/0 1 RIX8HGR

77

Mounocaxapuzpl: pu3nuecKrue CBOMCTBa
Y HaXOXKJIeHUE B IIPUPOJIE

https://m.edsoo.ru/8DKMBGIF6

78

HpI/IMeHeHI/Ie T'JIFOKO3BI, e€ 3HaUuCHUE B
KUBHCACATCIIbHOCTU OpraHnu3sma

https://m.edsoo.ru/6LS9BLN9Q

79

Jucaxapuabl: caxapo3a, MaabT03a U
nakro3a. Haxoxnenue B npupone u
[IPUMEHEHHE JUCcaxapuioB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuapl: cTpoeHuE
MaKpOMOJIeKYJI, pru3nueckue u
XUMHNYCCKHUEC CBOfICTBa, IMPUMCHCHHUC

https://m.edsoo.ru/52Z6UKUNG

81

[Tousitue 00 HNCKYCCTBCHHBIX BOJIOKHAX

https://m.edsoo.ru/CPO60DRNM



https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM

82

Pemenne pacueTHsIx 3a1a4 Ha
OIIpECIICHUE JI0JIA BBIXOAA MIPOLYKTa
peaknuu OT TEOPETUYECKH
BO3MOXKHOI'O

https://m.edsoo.ru/FVQ99REJH

83

CucreMmatuzanys u 0000LIEHUE 3HAHUN
0 paserny

https://m.edsoo.ru/YTA71SOGH

84

KoHntpoinbHas pabota mo teme
"Kucnopoacoaepxaniue opraHu4ecKue
coenuHeHus"

https://m.edsoo.ru/40Z2T3216M

85

AMUHBL: KJTacCUpUKAIHSI, CTPOCHUE
MOJIeKyI1, o01as hopMyIa, u3oMepus,
HOMEHKJIaTypa ¥ (pU3HUECKUe CBOMCTBA

https://m.edso00.ru/64T9T10ZV

86

XHMMHUYECKHE CBOMCTBA aJ'II/I(baTI/I‘leCKI/IX
AdMHHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWINH: CTPOCHUE aHWIMHA,
0COOEHHOCTH XMMHUYECKUX CBOWUCTB
aHMJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoOpl 1oJTy4yeHus: ¥ IPUMEHEHUE
am(paTUIecKuX aMUHOB

https://m.edsoo.ru/LCF82MVKH

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nuzomepusl, (pu3nuecKue CBOICTBa.
OTtnenbHBIC IPEACTABUTENH Ol
AMUHOKHCIIOT

https://m.edso0o0.ru/ROQIQFGFVC

90

XHUMHUYECKHE CBOMCTBA AMHMHOKUCIJIOT,
HUX OMOJIOTHYECKOE 3HAUYECHUE
amMuHokuciiotr. CuHTe3 U IruapoJums3

https://m.edso00.ru/16QZ981X7Z



https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC

HENTUI0B

91

benku kak npupoiHbIe TOIUMEPSI;
CTPYKTYpbI O€JIKOB

https://m.edsoo.ru/C031GD96B

92

XUMHUYECKUE CBOUCTBA OEIIKOB

https://m.edsoo.ru/67MDSJICA

93

A30Tcoaepkalme reTepourKInIecKue
COCANHCHUA. HYKJIGI/IHOBI)IC KHCJIOTHI:
COCTaB, CTPOEHHUE U OMOJIOTUYECKAS
poJb

https://m.edso0.ru/6 A9USIK1G

94

[IpakTuueckas paborta Ne 4. Pemenue
AKCIICPUMEHTAIBHBIX 3a71a4 110 TEME
"A30TcoAepKallre OpraHu4ecKue
coeauHeHus"

https://m.edsoo.ru/NC46Z2YR7

95

[IpakTuueckas paborta Ne 5. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeME
"Pacrio3HaBaHuE€ OPraHUYECKUX
coeqrHeHnn"

https://m.eds00.ru/4GSLO35TE

96

KoHntposbHas pabota mo teme
"A30TcoAepKalre OpraHu4ecKue
coenuHeHus"

https://m.eds00.ru/R69Q6G8OU

97

OCHOBHBIE TTIOHSTHS XUMHH
BBICOKOMOJICKYJISIDHBIX COCJIMHEHUHN U
MCTOJbI UX CUHTC3a —II0JIUMCPHU3aAlNA
1 IMOJIMKOHACHCA U

https://m.edsoo.ru/7SVQS1I0N

98

IInacTtmaccel. YTunusanus n
nepepaboTKa MIacTUKa

https://m.edsoo.ru/1U7EQ648Y

99

DnacToMepbl: HaTypallbHbII

https://m.edsoo.ru/SO6ALFPLSY



https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y

CHUHTCTUYCCKUC KaYUIYKHU. Pes3una

100

Bomnokna: HaTypaJIbHbIC,
HCKYCCTBCHHBIC, CUHTCTHUYCCKUC.
HOJ'II/IMepBI CIICOHUAJIbHOI'O Ha3HAYCHH A

https://m.edsoo.ru/DQOJRVK4H

101

[IpakTuueckas paborta Ne 6. Pemenue
AKCIICPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacrio3HaBaHue IiacTMacce 1
BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O06o00meHne 1 cUCTeMaTH3aIUS
M3y4EeHHOT'O MaTepuaia o Teme
"BbICOKOMOJIEKYJISIPHbIE COETUHEHUS"

https://m.edsoo.ru/REGCOZS45

OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

102



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KVIACC

KoaunuyecTBo yacoB

ara
Ne Konrpo | IIpakrn A DJIeKTPOHHbBbIE TH(PPOBHIE
Tema ypoka u3y4
n/n Bcero JIbHbIE qyecKHne e o0pa3oBaTe/ibHbIE PeCypChl
HUS
padoTel | padoTHI
AtoMm. CocTaB aTOMHBIX fIEP.
1 . 1 https://m.edsoo.ru/NOPBJ3G7J
XUMUYECKUM 371eMEHT. M30To1bI
CtpoeHue 3NIeKTPOHHBIX 000I0YeK
2 P P 1 https://m.edsoo.ru/9MTBPF8US
aTOMOB, KBAaHTOBBIE YHCIIa
Kinaccudukanmss XuMrUuecKuX 371€MEHTOB
3 Pucan 1 https://m.edsoo0.ru/MDGLT301C
(s-, p-, d-, f-31€MEHTHI)
Pacnpenenenue 31€KTpOHOB O ATOMHBIM
4 pest p 1 https://m.edsoo.ru/HNSVIRET?2
opOuTamsim
DNEeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 https://m.edsoo0.ru/56M011PUG
COCTOSIHUH
DIIEKTPOHHBIE KOH(PUTYpPALUU HOHOB.
6 P Purypau 1 https://m.edsoo.ru/3ZORH4PQL
DIEKTPOOTPULIATETLHOCTh
[lepnonnueckuii 3aKOH U
[lepuonnueckas cuctema XMMUYECKUX
7 pHOA 1 https://m.edsoo.ru/RRTS1FRBD
sneMmeHToB /. 1. Menneneera, CBsI3b €
COBPEMEHHOI TeOpuel CTPOEHUs aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
8 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 https://m.edsoo.ru/M2BG8LQGU
VMU IIPOCTHIX U CJIOKHBIX BEUIECTB 10



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD

rpyIIaM H nepuoaam

Cucremaruzanusa U 0000IeHNe 3HAHUHA
10 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunsl xumnueckonl cBs3u. MexaHu3MEl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsi3b. MexMoIeKyIapHbIe
B3aUMOJCHCTBUS

https://m.edsoo.ru/YSFOZQORM

11

BanenTHOCTh ¥ BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBSI3b
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX
FeOMETPUUYECKUM CTPOECHUEM

https://m.edsoo.ru/FLOBCCB2E

12

HpeI[CTaBJIeHI/Iﬂ O KOMIIJICKCHBIX
COCIMHCHUAX: COCTAaB U HOMCHKJIATypa

https://m.edsoo.ru/PNUHMOOP5

13

BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUS. THImbl
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA
BEILIECTB

https://m.edsoo.ru/40CASLVY3

14

IToustue o AUCIICPCHBIX CUCTCMAX.
[IpencraBnenre 0 KOJIIOMAHBIX
pacTBopax

https://m.edsoo0.ru/8QWSNJIMIO

15

HcTuHHBIE PacTBOPHI: HACHIIICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

https://m.edsoo.ru/MI2GZKI8B

16

CrniocoObI BbIpayKeHUsI KOHIICHTPAIIUN
pacTBOpOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3a1au ¢ UCIOIL30BaHUEM

https://m.edso00.ru/9Y YGIX6FN



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

MOHATUH ""MaccoBasi 10751 PAaCTBOPEHHOTO

nn

BemecTra", "MoJsipHas KOHIeHTparus'"

18

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

https://m.edsoo.ru/Y3JUK9IMC4

19

Cucremaruzanusa U 0000IeHne 3HAaHUHA
10 TEME

https://m.edsoo.ru/7LEFEQOFMS5

20

KonTpoabHnas pabora no remam
"Crpoenue atoma. [lepuoanueckuii
3akoH u [lepunonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /I, H.
Mengeneena", "CtpoeHue BelIeCTBa.
MHoroob6pa3ue BeniecTn"

https://m.edsoo.ru/SARJUK9HZ

21

Kiaccupukanus XuMIUYeCKHX pPeaKInii B
HEOPraHWYECKOW U OpraHuYECKON
XUMUHU. 3aKOH COXPaHEHUSI MacChl
BEILECTB; 3aKOH COXPAHEHUS U
MPEBPAILCHHS SHEPTUU TPU XUMHUUYECKUX
peakuusx

https://m.edsoo.ru/ZOMZMEREE

22

Tennossie 3PEKTH XUMHUYIESCKUX
peakuuii. TepMoXUMUYECKHE YPaBHCHUS

https://m.edsoo.ru/9TSXHFMT4

23

Brpruncienus no ypaBHeHUSIM
XUMHYECKUX PEaKIUN U
TEPMOXUMHYECKUM YPABHEHUSIM

https://m.edsoo.ru/VSWAVUXO0H

24

CKOpoCTh XMMUYECKOHN peakiuu, e
3aBUCHMOCTH OT PA3JIMYHBIX (PaKTOPOB.
Karanus u karanu3aTopsl

https://m.edsoo.ru/DSEHNDI9EL



https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL

25

['omoreHHsbIe ¥ reTeporeHHbIE peakuuu

https://m.edso0o0.ru/RN8POZ7YO

26

[TpakTuueckas padorta Ne 1 mo Teme
"BinsiHue pa3nudHbIX GaKkTOpoB HA
CKOPOCTb XUMHYECKOU peakiuun"

https://m.eds0o0.ru/NGQO05JTY7

27

OO6paTtuMbie U HEOOPATUMBIE PEAKIIUH.
XUMHUYECKOE paBHOBECHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTuueckas padora Ne 2 o teme
"BausiHMe pa3NTUYHBIX GaKTOPOB HA
M10JIO’KEHNE XUMHUYECKOT0 paBHOBecHUs"

https://m.edsoo.ru/UMB65DAVK

29

DNEKTPOTUTHYECKAS TUCCOIIAAITHS.
CuIbHBIC U CITA0BIC AIEKTPOJIUTHI.
CrerneHp IHUCCOIUALINNA

https://m.edsoo.ru/SUJMTOHPO

30

HNonnoe npoussenenue Boabl. Cpena
BOJHBIX PacTBOPOB. BonopoaHslii
nokazareinb (pH) pactBopa

https://m.edsoo.ru/7S6FNI1 YU

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIIKUE B pacTBOPax
3JIEKTPOJIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[IpakTrueckas pabora Ne 3 o Teme
"XuMUYeCKHE peaklui B pacTBOpax
3JIEKTPOJUTOB"

https://m.edsoo.ru/RDECXFMNS

33

OKHCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC
pEaKuuu. BakHeiime OKUCIUTENN U
BOCCTAHOBUTCIIN

https://m.edsoo.ru/AF9A7THSZT

34

MeToa 3IeKTPOHHOTO (3JIEKTOHHO-
MOHHOT0) OajaHca

https://m.edsoo.ru/LCSPR4PCZ



https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ

DJIEKTPOJIN3 PAaCTBOPOB U PACILIIABOB

35 https://m.edsoo.ru/7UCOBIP3Q
BEIIIECTB

36 Penrenue 3aa4 pa3nuyHbIX TUTIOB https://m.edsoo.ru/MBRCJ2BHV

37 Penrenue 3a1a4 pa3nuyHbIX TUTIOB https://m.edsoo.ru/REEKUYHAU

38 CHCTeMa'THSaHHﬂ 1 06o0meHHe 3HaHM i https://m.edsoo.ru/OOCUUKMF1
no teme "XuMuueckue peakuun'

39 Kontponpras pabora no Teme https://m.edsoo.ru/E120ZSNS2
"Xumuueckue peakiuu"
ITosnoxxeHre HEMETaIOB B
[Tepuoanueckoil cucTeMe XUMHYECKUX

40 snemenToB JI. . Menaeneea u https://m.edso0.ru/S2TIIG534
0COOEHHOCTH CTPOEHUS UX aTOMOB.
dusnyeckue CBOMCTBA HEMETAIIOB

41 AZLIOTPONHA HEMETAILIOB (1a MpuMepe https://m.edsoo.r/DKHVETX6S
KHCITI0po/ia, cepsl, hocdopa u yriaepoza)

42 Bozopon: HOJIyT-I?HI/IG, usucciue u https://m.edsoo.ru/EOAB3TJZ2
XUMUYECKHUE CBOWCTBA. [ mapu bl
l"anorensl: HAXOXIEHHUE B IPUPOJIE,

43 CHOCOOBI OJTY4YCHHUs, PUIUIECKUE U https://m.edsoo.ru/SESM200XI
XHMHYSCKHE CBOMCTBA
l'anorenoBomopoel. Baxueine

44 KHCJIOPOJICOICPKAIINE COSTUHEHUS https://m.edsoo.ru/FWWH6A36J
rajoreHOB
JlaGopaTopHbIe U TPOMBIIIUICHHBIC

45 CIOCOOBI OTYyYEHUS TaJIOTEHOB. https://m.edsoo.ru/ULSR2ZWQ2T

HpI/IMeHeHI/IC T'aJIOTCHOB N UX



https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J

COEeIUHEHUI

46

[TpakTuueckas padota Ne 4. Permenue
9KCIIEPUMEHTANIFHBIX 3a7a4 M0 TeMe
"T"asnorensr”

https://m.edsoo.ru/VJHPYU202

47

Kucnopon: mabopatopHsie u
MPOMBIIIICHHBIE CIIOCOOBI MOTYYCHHUS,
dbuznyecKkne 1 XuMHUYECKHE CBONCTBA.
O3oH. [IpumeHeHmne KuciIopoaa u 030Ha

https://m.edsoo.ru/SLQHHJCFF

48

OKcuabl ¥ IEPOKCHUIBI

https://m.edsoo.ru/4AMRVPMOQAI

49

Pemenne 3aa4 pa3JIMYHbIX THIIOB

https://m.edso0.ru/Q8L5S0HZYY

50

Cepa: Hax0XKJICHHE B MPUPOJIC, CITOCOOBI
NOJy4eHusl, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

https://m.edsoo.ru/3JASFNQOQK

51

CepoBonopoi, cynbhuibl

https://m.edsoo.ru/PMO9PHT?23

52

Kucnoponconepxaniue coequHeHUs
cepbl. OCOOEHHOCTH CBOMCTB CEPHOI
KHCJIOTHI

https://m.edsoo.ru/8TN3SZ505

53

[IpakTuueckas padora Ne 5. Peuienue
SKCIICPUMCHTAJIBHBIX 3aJla4y 110 TCME
"Cepa u e€ coenuHeHus"

https://m.eds00.ru/9S76ZZRFW

54

A30T: HaX0XKJICHHE B MIPUPOJIC, CITOCOOBI
MOJy4eHus1, PU3NYECKUE U XUMUUECKHE
CBOWCTBAa. AMMUAK, HUTPUJbI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnopoacoaep:xaiue coeiMHEHUs
a3ora. OcOOEHHOCTH CBOMCTB a30THOU
KHUCJIOTBI

https://m.edso00.ru/271860BC3



https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3

56

[Ipumenenue a30Ta 1 €ro COeIMHEHUH.
A30THBIE y100peHus

https://m.edsoo.ru/MO1P034QF

57

®dochop: HaXOXKICHHUE B IIPUPOJIC,
CrocoObl MOMy4YeHUs, PU3NYECKUE U
xuMu4eckue cporictBa. dochumbr u

dochun

https://m.edsoo.ru/PXZ01Z0QS0

58

Oxkcunsl pocdopa, pochopconepxarne
kucnotbl. Conu pocopHON KUCTOTHI

https://m.edso0.ru/00ZT28DNQ

59

[Mpumenenne pocdopa u ero
coeauaenuii. @ochopHbie y1oOpeHus

https://m.edso0o0.ru/99E3JYYTM

60

[IpakTuueckas padora Ne 6. Pemienue
SKCHCPUMCHTAJIBHLIX 3aJia4y 110 TEME
"A30T u pochop u ux coenuHeHHU"

https://m.edsoo.ru/97LCBYXY?2

61

VYraepon: HaXoXKIAEHUE B IPUPOJIE,
AJJIOTPOIHbBIE MOJU(DUKALINN;
duznyecKkue 1 XMuMUYECKHE CBONCTBA,
IPUMEHEHHE

https://m.edsoo.ru/IWDS30OTDR

62

Oxkcup yrinepona(Il), okcun
yraepoaa(IV), yronbnas kucinora u eé
COJH

https://m.edsoo0.ru/6DLNTI13TE

63

Pemenue 3amau Pa3JIMYIHBIX TUIIOB

https://m.edsoo.ru/PQWKCINJX

64

Kpemuuii: HaxoJIeHHe B IPUPOJIE,
CrocoObl MOMy4YeHUs, PU3NYECKUE U
XUMHYECKHE CBONCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxkcupn kpemuusi(1V), kpemHueBas
KHCJI0TA, CUJIUKAThI

https://m.edsoo.ru/NTQOS329K



https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K

[IpuMeHeHne KpeMHUs U ero

66 coenuHeHuit. CTEKII0, €ro MOJyuYeHHE, https://m.eds00.ru/IXJ00600T
BU/JIBI CTEKJIA

67 Pemenne 3ana4 pa3au4HbIX TUIIOB https://m.edsoo0.ru/S5319XD1S

68 (CHcTeMaTH3AMNA 1 0000EHHE SHAHHA https://m.eds00.ru/QCSGMOTFS
o Teme "HemeTamibl"

69 F;:;E::;E;ﬁ padora 1o Teme https://m.edsoo.ru/VPSTFCAFI

70 AHAIIH3 Pe3YIILTATOB KOHTPOIILHOH https://m.edsoo.rui/LAOAONSI7
paboThI, KOPPEKIIHS OMIHUOOK
[Tonoxxenue metamios B [lepuogudeckoit

71 g‘fgg{i’;‘gﬁfgﬁ;‘;‘;‘ijl‘ss;’;m https://m.edsoo.r/STFR91QP1
000JI04Y€K aTOMOB METAJIJIOB
OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.

72 [TpumeHeHre METaIIOB B OBITY U https://m.edsoo.ru/ICNOR6AKW
TEXHUKE

73 CmuaBsl MetasuioB. Koppo3ust Merasios https://m.edsoo.ru/1V3XST7FXT

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/HCZY575D9
DIIEKTPOXUMUYCCKUN P HAPSHKCHUI

75 MeTaisioB. O61Me crocoObl TOMyYeHUs https:/m.edsoo.ru/SWJLF3YLW
METaJIIOB
OO01mas xapakTepucThka MeTamioB [A-

76 rpyHHBI HepHOHquCKOﬁ CHCTEMET https://m.edsoo.ru/W4VWNSJ5E

XMMHYECKHX 3JIeMeHToB. Hatpuii n
KaJIMii: TOJy4eHne, PU3NIecKue u



https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW

XUMHNYCCKUC CBOP’ICTBa, IMPUMCHCHUC
IMPOCTBHIX BEHIECCTB U UX COGI[I/IHGHI/Iﬁ

77

OO6mmas xapakTepucTrka MetamuioB [1A-
rpynnsl [lepuoauueckoit cucteMbl
XUMHYECKHX 3JIEMEHTOB. Maruuii u
KaJIbLIUI: TIOJyuyeHue, GU3ndeckue u
XUMHUYECKHE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUMN

https://m.edsoo0.ru/Q4YBTZ3RY

78

JKEcTkoCTh BOIBI U CIIOCOOEI €8
YCTpaHEHUS

https://m.eds00.ru/609WLKNTN

79

AJTIOMUHUI: IMOJIy4YCHHEC, (bHBI/I‘{GCKI/Ie n
XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/OZHBSJBQ6

80

AmdoTepHbIe CBOIICTBA OKCHJIA U
THJIPOKCUA ATFOMHUHUA,
T'HJIPOKCOKOMIIEKCHI AIFOMUHMSL, UX
pUMEHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3aia4 pa3JIMYHbIX THIIOB

https://m.edsoo.ru/ZCTIX7CQ3

82

[IpakTuueckas padora Ne 7. Pemienue
IKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTaJuibl IJIaBHBIX OArpynmn”

https://m.edsoo.ru/ZR9H28T3K

83

OO01mas xapakTepuCTHKa METAIOB
no6ounbIx noarpynn (b-rpymm)
[Teproauveckoll CUCTEMBI XUMHUYECKUX
HIIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

dusznyeckue 1 XMMUYECKHE CBOMCTBA
XpoMa U €ro COGHHHCHHﬁ, Hux

https://m.edsoo.ru/EMHE5BONN



https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50

IIPUMEHEHNE

85

Baxneiimue coequHeHNs Maprasiia.
[TepmaHTraHaT Kaaus, €ro
OKHUCIIUTEILHBIE CBOHCTBA

https://m.edsoo.ru/TVZPFX8X4

86

dusznyeckrue 1 XMMUYECKHE CBOMCTBA
JKeJie3a U €ro COSIMHEHUM. HOJ’Iy‘lCHI/Ie n
IMPUMCHCHHC CILIABOB JKCJIC3a

https://m.edsoo.ru/71 YSMIGSD

87

duznueckre U XUMUYECKHE CBOMCTBA
MEJIM U €€ COCIMHEHUI, UX IPUMEHEHUE

https://m.edsoo.ru/GET21 9K3X

88

duznueckre 1 XUMHYECKHE CBOMCTBA
IIMHKA B €r0 COeTUHESHNM, NX
npuMeHeHue. [ uapoKCOKOMILIEKCHI
ITUHKA

https://m.edsoo.ru/O4C5QKBEJ

&9

[IpakTuueckas padora Ne 8. Pemienue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Metauiel mOOOYHBIX TOArpyT”

https://m.edsoo.ru/BAJAYWS&2G

90

Pemenue 3amau Pa3JIMYIHBIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O000I11IeHNE U CUCTEMATU3ALIUS
M3YYEHHOT0 MaTepuaa o TeMe
"MeTtamnsr"

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbHas padora no teme
"Metaibt"

https://m.edsoo.ru/47262V30B1

93

AHanu3 pe3ynbTaToB KOHTPOIBHON
paboThI, KOPPEKIIHS OMIHOOK

https://m.eds00.ru/KGZODOKTT

94

Ponp xumuu B obecrieueHun
YCTOﬁqHBOFO Pa3BUTHA YCJIOBCUCCTBA.

https://m.edsoo.ru/SSTSRWKSS&



https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT

ITonsarue o HAay4YHBIX METOAaxX
HCCICI0BaHUs BCIICCTB

HaquLIe IIPUHIUIIBI OpraHru3aluu
XUMHYCCKOT'O IIPOU3BOJACTBA.

95 1 https://m.edsoo.ru/V4Y20W8UR
[TpoMblinieHHBIE CIOCOOBI MOTYYESHUS
BaXXHEUIINX BEIIECTB
XUMHUYECKOe 3arpsi3HeHUE OKpYyKarolen

96 P 24 B 1 https://m.edsoo.rt/HFYWAQIVW
CpEeIbl U €ro MOCIEeACTBUS
XUMUS U 300POBbE YEIOBEKA.

97 AP 1 https://m.eds00.ru/992MUF415
JlexapcTBeHHBIE CpEACTBA
X . Po

98 FIMITE T, 00 XI/},MHH B 1 https://m.edsoo.ru/BTM3AEKNW
o0ecreueHn! MUIIEeBON OE30MacCHOCTH
Kocmernueckue u napdromepHbie

99 Pd P 1 https://m.edsoo.ru/OV85SPPBKW
cpeacta. beitoBas xumus
XuMus B CTpOUTENBCTBE. BaxHeine

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE 1 https://m.edsoo.ru/SEX2N2T3]
MaTepuabl
XUMHUS B CEIIBCKOM XO3SIICTBE.

101 Oprannyeckue ¥ MUHEpaJIbHbIE 1 https://m.edsoo.ru/YY395RQAJ
ynoopeHus
CucremaTtu3zanus U 0000IICHIE 3HAHUIA

102 t - 1 https://m.edsoo.ru/IGMSCPOK9
1o TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOIT'PAMME



https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
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https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




HNPOBEPAEMBIE HA EI'D 110 XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJBHON MTPOIT'PAMMBI CPEJTHET'O OBILET'O
OBPA30BAHUA

Kon
nposepsie
MOro
TpeOOBaH
usi

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI CPeIHEro
o01ero odopazoBaHus

Bnagenue cucteMol XUMHYECKHUX 3HaHPII>i, KOTOpaA BKIO4YacT:

1.1

OCHOBOIOJIATralONINe TOHATHA (XUMHYECKHH DIIEMEHT, aTOM,
M30TOIBI, 3JICKTPOHHAs 000JI0YKa aToma, s-, p-, d-3JICKTPOHHBIC
opOHTaT aTOMOB, OCHOBHOE M BO30YXKIEHHOE COCTOSHUE aToMa,
WOH, MOJIEKYyJIa, BaJCHTHOCTb, JJIEKTPOOTPHLATEIHHOCTh, CTEIECHb
OKHCJICHHSI, XMMHYecKast CBs3b (O- M T-CBSI3b, KpPAaTHbBIC CBS3M),
ruOpHuau3aIysi aTOMHBIX OpOWTalied, KpUCTAJUIMYEeCcKas PeIeTkKa,
MOJIb, MOJSIpHAs ~ Macca, MOJSPHBIA  O0BEM,  MOJIApHAS
KOHIIGHTpALUs, PAcTBOPbl (MCTHHHBIC, JHUCIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUIPAThI,  YIJICPOIHBIA  CKelleT,  (yHKIIMOHAJIbHAsI
TpyIa, PaguKal, H30MEpbl, CTPYKTypHas (opMmyia, H30MEpHs
(cTpykTypHas, reoMeTpHu4YecKas (umc-, TpaHCU30MepHusi),
TOMOJIOTHUECKUH PsIZl, TOMOJIOTH, YTJIEBOJIOPOJBI, KHCIOPOA- H
a30TCOoJIepIKAIIUE COCTUHCHHUS, OMOJIOTMYECKH aKTUBHBIC BEIIECTBA
(YrneBoapl, JKUpBI, OEJIKH), MOHOMEp, TOJIMMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTUHEHUS, KPEKUHT, PUPOPMHUHT,
TUIIBl XUMHUYECKUX PEAKIUN (OKUCIUTEIHLHO-BOCCTAHOBUTEIBLHBIE,
9K30- M DIHJOTCPMHUECKUE, PEAKIMM HOHHOTO OOMEHAa, TOMO- H
reTeporeHHbpie, oOparMuMbile UM HEOOpaTUMbIE),  PacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOIHTHI, SJICKTPOIUTHUYECKAS AUCCOIMAIINS,
CTETIeHb TUCCOIMALINN, OKUCIINTENb, BOCCTAHOBHUTENb, DIICKTPOIIN3,

CKOPOCTb XHMHYCCKOH p€aKiuu, XUMHYCCKOC paBHOBeCI/IC)

1.2

TEOPUH U 3aKOHBI (TECOPUS XUMHUYECKOTO CTPOEHHUS OPTraHUYECKUX
BemectB  A.M.  bytiepoBa, Teopus  3JIEKTPOIUTHYECKOUN
nuccounanuu, Ilepmoamdeckuit 3akon [[.M. MenneneeBa, 3akoH

COXpaHEHHUsI MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN S3BIK




XHUMHHU, MHPOBO33PCHUYCCKUEC 3HAHHWA, JICKaIME B  OCHOBC
INOHUMaHuA IMPUYUHHOCTHU U CUCTCMHOCTH XHMHYCCKHX HBHGHHﬁ,
COBPEMCHHBLIC IIPCACTABIICHUA O CTPOCHHH BCHICCTBA HAa ATOMHOM,

MOJIEKYJISIPHOM M HaJAMOJIEKYJISIPHOM YPOBHSX

1.3

npeaACTaBJICHUA (6] MECXaHHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOAUHAMHUYCCKUX MW KHUHCTUUYCCKHUX 3aKOHOMCPHOCTAX HX

INPOTCKAaHHA, O XUMHUYCCKOM PABHOBCCUU, JUCIICPCHBIX CUCTCMAX

1.4

(akToNOrHYECKrEe CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJNYyYECHUU U
0€30IacHOM  KCITOJIb30BAaHUM BAXKHCHIIIMX HEOPTaHUYECKUX |
OpPraHMYECKUX BEHIECTB B OBITY U MPAKTUUYECKOW J1EATEIbHOCTHU

YCJIO0BCKa

1.5

o0lye Hay4yHble MPUHLUIB XHMHUYECKOTO IPOU3BOACTBA (Ha
IIpUMepe MPOU3BOJCTBA CEPHOM KHCIOTHI, aMMMaKa, METAHOJA,

nepepadoTKu HeTH)

CpopMUpOBaHHOCTH YMEHHUH BBISBIISTH:

2.1

XapaKTCPHBIC TIPHU3HAKU W B3aMMOCBA3b U3YUYCHHBIX HOHHTHﬁ,
MPHUMCHATH COOTBETCTBYIOIIUC IMOHATUA IIPHU OIMUCAHUN CTPOCHHA U
CBOMCTB HCOPraHMYCCKUX W OpPraHH4YCCKUX BCIICCTB M HX

MpeBpaIlCHU A

2.2

B3alMOCBA3b XUMHNYCCKHUX 3HaHHUH C IIOHATHUAMU n
NpEACTaBJICHUAMU JAPpYIrux MIpeIMETOB JIA 0oee 0OCO3HAHHOIO
IIOHUMAHUS W OOBICHCHUS CYIIHOCTHU MAaTCpUaJIbHOro CIWHCTBA

Mupa

CpopMUpOBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HAUMCHOBAHUS XUMHYCCKHX COCIMHCHUI MCKAYHApPOAHOr'o COro3a
TeOpeTquCKOﬁ n HpHKHaHHOﬁ XUMHUHU W TPHUBUAJIIBHBIC HA3BaHUS
BCIICCTB, OTHOCAIIUXCA K HM3YUCHHBIM KJIACCaM OPraHUYCCKUX U

HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

XUMHYECKYIO CUMBOIIUKY TUISE COCTaBJICHUS dbopmyn
HEOPraHUYECKHX BEIIECTB, MOJICKYJISIPHBIX H  CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpAILIEHHBIX u CKEJIETHBIX ) dbopmy

OpraHN4YC€CKHX BCIICCTB

CdopmupoBaHHOCTH YMEHUS KIIACCUPUITUPOBATH:

4.1

HCOPraHM4CCKHUC BCIICCTBA, CAMOCTOATCIIbHO BI)I6I/IpaTB OCHOBAaHHA H

KPpUTCPpUH JIA KJ'IaCCI/I(bI/IKaI_II/II/I N3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB




4.2

OpPraHrn4CcCKrUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA H

KPpUTCPpUH JIA KJ'IaCCI/I(bI/IKaI_II/II/I N3y4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

I10 PA3JIMYHBIM MPU3HAKAM (YMCITYy U COCTaBY pEarupyroliyxX BEIIECTB,
TEIJIOBOMY 3(QEKTy peakluM, H3MEHEHUIO CTeNeHEeW OKHCIEHMs

3JIEMEHTOB, 00PaTUMOCTH PEAKIIMH, YIACTHIO KaTalli3aTopa)

ChopmupoBaHHOCT,  YMEHHUSI  XapaKTepU30BaTh  JJIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH) H
MOHOB XMMHUYECKUX 3eMeHTOB |1 — 4 mepuonoB Ilepuoamueckoit
cuctembl J[.MI. MeHneneeBa M HMX BaJIEHTHbIE BO3MOYHOCTH,
UCIIONB3YSl ~ TOHATUSA  S-, p-, d-DIEKTPOHHBIE  OpOUTANH,

SHEPreTHYECKUE YPOBHU

ChopmupoBaHHOCTE ~ YMEHUSI  OOBSICHATH  3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB XMMHYECKUX JJIEMEHTOB M 00pa3yeMbIX HMH

COCIMHEHMH 110 IEPUOIaM U IpyIIaM

CpopMUpPOBAaHHOCTh YMEHHUSI COCTABIISATH YPAaBHEHUS] XMUMHYECKUX

peakuuil U pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHUCINTCIIbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ IMOCPpCACTBOM

COCTAaBJICHHSA 3JICKTPOHHOTI'O OajlaHca 3THX peaKuHﬁ

7.2

YpaBHCHUA peaKIlI/If/'I PAa3JIMYHBIX THUIIOB; IOJIHBIC U COKpaIIIéHHI)IG
YpaBHCHUA peaKHI/Iﬁ HOHHOI'O O6MeHa, Y4uThiBas YCJIIOBHUA, IIPU

KOTOPBIX 3THU PC€aKU UAYT N0 KOHIIA

7.3

peakmmii THIpONH3a, peakuuid KOMIUIEKCOooOpa3oBaHUS  (Ha

NpUMEPEC TNAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

ChopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKDPETHBIX IMpUMEpax XapakTep 3aBUCUMOCTH PEAKIIMOHHOMN
CIIOCOOHOCTH OpPTaHMYECKUX COCIUHEHUN OT KPATHOCTH W THUIMa
KOBaJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSIHUSA aTOMOB U
IpyNI aTOMOB B MOJIEKYJIaxX, a TAK)KE OT 0COOEHHOCTEN peaau3aluuu

PA3IIMYIHBIX MEXAaHHU3MOB ITPOTCKAHUA peaKuHﬁ

8.2

XapaKTCPHBIC XUMHNYCCKUC CBOICTBa BCIICCTB COOTBCTCTBYIOIIMMHU

OKCIICPUMCHTAMU U 3aIllUCAMU ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHI/Iﬁ

CpopMUpOBAaHHOCT, ~ yMEHHUS  XapaKTEpPU30BaThb  COCTaB |
Ba)KHEIIIIME CBOICTBA BEIIECTB, IPUHAIJICKAIINX K ONpeIeIEHHBIM
KJlaccaM W TpylnaM COeIWHEHUN (MPOCThIE BEIIECTBA, OKCHUIBL,

THUAPOKCUABI, COJIM; YIIICBOAOPOAbI, IIPOCTHIC 3(1)I/IpI>I, CIINPTHI,




(1)€HOJIBI, aJIbACTUAbI, KCTOHBI, Kap6OHOBI)I€ KHUCJIIOTBI, CJIOKHBIC

3(UPBL, JKUPBI, YTIIEBObI, aMUHBI, aMUHOKHCIIOTHI, OCJIKH)

10

CpopMUpOBaHHOCTh YMEHUS MPOBOJUTH PACUYETHI MO XUMUUYECKUM
dopMynaM W ypaBHEHHSIM  XUMHYECKHX  peakuuii ¢

HUCITIOJIB30BaAHHNEM (1)I/I3I/I‘~I€CKI/IX BCJIMYHH:

10.1

Macchl (00bEMa, KOIMUYECTBA BEIECTBA) MPOJAYKTA PEaKIUU, €CIU
OJIHO M3 WCXOAHBIX BEIIECTB JIaHO B BHJIE pacTBopa C
ONpeACIEHHON MacCOBOM JIOJ€d PACTBOPEHHOIO BEIIECTBA WU

JTAaHO B M30BITKE (MMEET MPUMECH )

10.2

MaccOBOW WM 00BEMHOM TONH, BBIX0/1a TPOAYKTA PEAKIIII

10.3

TerIoBOro 3¢ deKTa peakiui

10.4

00BEMHBIX OTHOILLIEHUI ra30B

10.5

10 HaXOXKICHUIO XUMUYICCKON (POpMyITBI BElecTBa

11

Biagenne cuctemMoil 3HaHMM O METOJAX HAy4YHOrO ITO3HAHMS
SBJICHUM TNPUPOJBI, MCIIOJIB3YEMbIX B E€CTECTBEHHBIX HayKax U
YMEHUE TPUMEHATh ST 3HAHUA NPU HKCIEPUMEHTAIBHOM
ucciea0BaHuM BE€IICCTB U AJIA 0OBSACHEHHUST XUMHUUECKUX HBJ’IGHI/Iﬁ,
uMeromux ™MECToO B IMpUPOAC, HpaKTquCKOﬁ ACATCIIbHOCTH

YeJI0BEeKa U B OBCEIHEBHOM KU3HU

12

ChopMHpoBaHHOCTh YMEHHS TPUMEHSTH (MCIIOJIB30BaTh) 3HAHUS O
COCTaBE M CBOWCTBaX BEIIECTB ISl SKCIEPUMEHTAIBHON MPOBEPKU
TUIOTE3 OTHOCUTENFHO 3aKOHOMEPHOCTEH MPOTEKAHHUSI XUMHUECKUX
peakuuii ¥ MPOTHO3UPOBAHUSI BO3MOXKHOCTEH HMX OCYIIECTBIICHUS;
CUCTEMHBIC  XUMHYECKHEC  3HAHHWS  JUISI  OOBSICHEHUS U
MIPOTHO3UPOBAHMS  SIBJICHUH, MMEIOIIUX ECTeCTBEHHOHAYYHYIO
OpUPOIY; JUIA TPUHATUS TPAMOTHBIX pEIIeHU mpobiieM B

CUTyalluAX, CBA3aHHBIX C XHUMHEH

13

CchopMupoBaHHOCTb ~ YMEHHMsSl  IUIAHUPOBaTb M IPOBOJUTH
XUMHYECKUH D3KCHEPUMEHT (IIOJlyueHHE U M3y4yeHUE CBOMCTB
HEOPraHMYECKUX M  OpraHMYeCKHX BEIIEeCTB, KayeCTBEHHbIC
peakuuu YIJII€BOIOPOAOB pa3IMYHBIX KJIACCOB u
KHCIIOPOJACOAEPKAIUX ~ OPraHMYEeCKMX  BEUIECTB,  PELICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 PAacllO3HABAHUIO HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB) C COONIOJCHUEM TIPaBWII OE€30MacHOTO

O6paI_I_ICHI/I$[ C BCIICCTBAMH H J'Ia60paTOpHBIM O60py,I[OBaHI/IeM;




(bOopMyIIMPOBATh IEJIM UCCIICIOBAHMS; MPEACTABIATh B PA3TUIHON
(dbopMe pe3yabTaThl IKCIIEPUMEHTA, aHATU3UPOBAThH U OLIEHUBATh UX

JOCTOBCPHOCTDb

14

ChopMupoBaHHOCT YMEHHSI OCYLIECTBISTH II€JICHANIPABICHHBIN
MIOUCK XMMHUYECKOM MH(OpMauu B Pa3IUYHbIX MCTOYHHKAX
(HayyHast u ydeOHO-Hay4yHasi JIUTEpaTypa, CpPEICTBa MAacCOBOM
unpopmanmu, cetb HTepHer u®  aOpyrue),  KpUTHYECKU
aHaANTM3UPOBaTh XUMHUECKYI0 MH(OpMALUIO, TepepadaTbiBaTh €€ u

HCTIOJIh30BATh B COOTBETCTBHH C IIOCTABIICHHON y4eOHOM 3a/1a4eii

15

CdhopMupoBaHHOCTh yMEHHUSI MPOTHO3UPOBAThH, AHATU3UPOBATH U
OIICHMBATh MH(POPMAIUIO C MO3ULUNA IKOJIOTHUECKONH O€30MacHOCTH
MOCJICJICTBUI ~ OBITOBOM ¥ TPOM3BOJCTBEHHOW  JI€ATEIHHOCTH
YeNioBeKa, CBA3aHHOM ¢ nepepaboTKOM BelecTB; ChOPMUPOBAHHOCTh
YMEHHMI 0CO3HABaTh OMACHOCTh BO3/CUCTBUS HA KUBbIE OPraHU3MBbl
ONPEIECTEHHBIX BEIIECTB, TOHMMAsA CMBICI ITOKA3aTeNs MPEAEIbHON
JOMyCTUMOW KOHIEHTpAIlMM, U TOSACHATh Ha TPUMEpPAX CIOCOOBI
YMEHBIIECHUST U TPEAOTBpAICHUS WX BPEIHOIO BO3JCHCTBUS Ha

OpraHuU3M YCJIOBCKA




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA EI'D 1O XUMHUHU

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

TeopeTnuecknue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJAEIb CTPOCHHMSI aToMa.
Pacnpenenenne  9JEKTPOHOB MO  JHEPreTHYECKHUM  YPOBHSIM.
Knaccudukanuss xumudeckux s1eMeHTOB. OCOOCHHOCTH CTPOCHUS
HHEPreTUUECKUX YPOBHEW aTOMOB (s-, p-, d-31eMeHTOB). OCHOBHOE U
BO30YX/IEHHOE COCTOSHHSI aTOMOB. OJIEKTPOHHas KOH(UTypauus

aToma. BajeHTHBIE 2JIEKTPOHBI

1.2

[Tepnonuueckas cucreMa xumudeckux sneMeHToB J[.M. Menneneena.
O®usnueckunt cmbica llepuonmyeckoro 3axona /[[.M. Menneneesa.
[IprunHBl 1 3aKOHOMEPHOCTH W3MEHEHHS CBOWMCTB JJIEMEHTOB U MX
COEIMHEHMI 10 NepruoAam U rpynnaM. 3akOHOMEPHOCTU B U3MEHEHUH
CBOMCTB TMPOCTBIX BEHIECTB, BOJOPOJHBIX COCAVMHEHHM, BBICIIUX

OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocTh. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

1.4

Buapl xumuueckoi cBsi3u (KOBaJIGHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAs) W MeXaHU3Mbl €€ oOpazoBaHMs. MEXMOIEKYISIpPHbIC
B3aUMOJICHCTBUA. BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTpoeHus. TUMBl KPUCTALIMYECKUX PEIETOK. 3aBUCHUMOCTh CBOMCTBA

BCIICCTB OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I

1.5

Xumuyeckasi peakuusa. Kiaccudukanuss XUMHUECKHX pEakiuid B
HEOPTraHWYECKOW U OPraHUYECKOW XMMHH. 3aKOH COXpPaHEHHUs MacChl

B€IICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

1.7

TermnoBeie 3G(dEKTbl XUMHUYECKUX peakiui. TepMoXuMHYecKHe

ypaBHEHUSA

1.8

OOpatumbie  peakiuu. XuUMHYeckoe paBHoBecue. DakTophl,
BIUSIONINE HAa COCTOSIHUE XMMH4YECKoro paBHoBecus. [lpuniun Jle

[laTenne

1.9

DnexTponauTrueckas qucconuanus. CUabHBIC U CIIA0BIC AICKTPOJIHTHI.
Cpena BOJHBIX paCTBOPOB BEIICCTB: KUCIIAs, HEHTpaIbHAas, MEITOTHAS.

Crenens qucconuanuy. Peaknuu noHHOro oOMeHa




1.10

I'mppoims coneit. MonHOoe mipou3BeneHue BOAbL. Bomopoansbiil

nokazatensb (pH) pactBopa

CriocoObl  BBIpaKEHHSI KOHLEHTPAIMHM PACTBOPOB: MaccoBasi OIS
pPacTBOPEHHOIO BELIECTBA, MOJISIpHAsl KOHLEHTpalus. Hacelenubie u

HEHACBIIIECHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramoruaparsl

1.12

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIC pEaKuuu. IloBeneHue BelIECTB B

cpenax ¢ pasHbIM 3HaueHHeM pH. MeTonbl anekTpoHHOTr0 Oananca

1.13

DNEKTPOIU3 paCTBOPOB U PACILIABOB COJIEeH

OCHOBBI HEOPTAHUYECKON XUMHUU

2.1

Knaccudukanus Heopranumueckux coeauHenuil. Homenkmarypa

HCOPTraHNYCCKUX BCUICCTB

2.2

XWMHYECKHUE CBOWCTBA BAKHEWIIMX METAIOB (HATPUH, KaJHid,
KaJIbIIU, MarHui, aJlOMUHUHN, IUHK, XpPOM, >KEJI€30, MEIb) U HX

coeauHeHuil. O01IMe CrIOCOObI MOTyYeHHS METAIIIIOB

23

XUMHUYECKUE CBOMCTBA BAKHEUIINX HEMETAIOB (TrajOreHOB, CEpHI,
azota, ¢ocdopa, yriepona U KpeMHHs) U UX COCIUHEHHH (OKCHUIOB,

KHCIIOPOJICOAECPKAIINX KUCIOT, BOJAOPOIHBIX COSIUHEHUN )

24

I'enermueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMJICKAIUX K

pas3IMYHbIM KJiIaCCaM

2.5

WnenTndukanys HeopraHn4eckux coennHennii. KauecTBeHHble

p€aKiuu Ha HCOPraHM4CCKUEC BCIICCTBA U HOHBI

OCHOBEI OpFaHquCKOﬁ XUMHUHU

3.1

OcHoOBHBIE MOJIOKEHUST ~ TEOPUU  XUMHYECKOTO CTpOCHUSA
oprannyeckux coeauHeHuid A.M. BytnepoBa. YTiepolIHBIH CKelleT
OpraHMYecKOM MoJeKynbl. KpaTHOCTh XMMHMYECKOW CBS3U. S- M P-
CBS3U. Sp3-, sp2-, sp-THOpHIM3ANHUKA OpOUTAIC aTOMOB YTIepoja.
3aBUCUMOCTH CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOEHHUS MOJIEKYII.

['omomnoru. I"'omonoruueckuii psa. 3omepus u usoMepsl

3.2

[Monarue o ¢yHkumoHampHOU Tpymnme. OpueHTanuoHHbIE 3()QEKTHI

3aMECTUTEIIEN

33

[IpencraBnenne o0  KiIacCU(PUKAUMU  OPraHUYECKUX  BEILIECTB.
HomeHnknarypa oOpraHMYecKMX COEIMHEHMH (CUCTeMaTHuyecKas) |
TPUBHAJIBHBIE HA3BAHMS BAXKHEHIIMX IPEACTABUTEIECH  KJIACCOB

OpTraHU4YC€CKUX BCIICCTB




34

CBoOOIHOpaIMKAIbHBIA M MOHHBIM MeXxaHU3Mbl peakuuu. [lonstue o
Hykjeopune u snexkrpoduie. IIpaBuno MapkoBHukoBa. I[IpaBuio

3ailiriesa

3.5

Ankanpl. XUMHYECKHE CBOWCTBAa aJKaHOB: TaJOreHHUPOBAHUE,
ACTUAPpUpPOBAHUC, TEPMHYCCKOC PAa3JI0KCHUC, KPCKHUHTI,
m3omepuzanus, ropenue. Ilonmydyenue ankanoB. ILlukiioankaHsl.
Cnemnuduka CBOMCTB IUKIOAIKAHOB C MajbiM pa3MEpOM IHKIIA.

Peakuuu MMPpUCOCIUHCHUA U PAJUKAJIBbHOI'O 3aMCIICHUA

3.6

Ankenbl. XMMHMYECKHE  CBOWCTBA:  pEaKkUUU  IPUCOECTUHEHUS
(raloreHMpoOBaHMUE, TUAPUPOBAHUE, TUAPOraJIOreHUPOBAHMUE,
ruapaTaus), ropeHus, OKHCIIEHUS 51 ITOJIMMEPU3ALIUH.

[IpombinieHHBIE U 1a00PaTOPHBIE CIIOCOOBI OTYYCHHS ATKEHOB

3.7

Ankaguensl. XMMHYECKHE  CBOMCTBA  alKaJWCHOB:  PEAKLUU
IPUCOEIUHEHNS (TUAPUPOBAaHUE, TaJOTEHUPOBAHUE), TOPEHUA U

IMOJIUMEpHU3alluM. HOqueHI/Ie AJIKaAHMCHOB

3.8

AnkuHbpl. XHMMHUYECKHME CBOMCTBAa: peakUMM  I[PUCOECTUHEHUS
(raloreHMpOBaHMUE, TUIPUPOBAHUE, rupaTanms,
THJIPOraJIOTeHUPOBAaHUE) KaK CIOCO0 IMMOJYy4YeHHs] MOJUMEPOB U
JIpPYruX IIOJE€3HBIX IpOAYKTOB. Peakuuu 3amenieHus. lopeHue
aleTUICHAa KaK MCTOYHUK BBICOKOTEMIEPATYPHOIO IUIAMEHH JJIA

CBApPKH U PE3KHU MCTAJLJIOB. HpI/IMeHeHI/Ie aliCTHUJICHA

3.9

Apenbl. XMMHYECKHE CBOWCTBA OCH30JI1a: PEAKIUH JIEKTPO(PHILHOTO
3aMeIIeHus, MPHUCOeIUHEHUs (TUIPUPOBAHHUE, TaJOr€HUPOBAHUE).
Peakuus ropenus. OcoOEHHOCTHM XUMHUYECKUX CBOMCTB TOJIyOJIa.
[Monmyyenne Oenzona. OCOOCHHOCTH XWMHYECKUX CBOWCTB CTHpOJIA.
[onumepuzanus crtupona. CrnocoObl MNOIYYEHUS M NPUMEHEHUE

APpOMATHYCCKUX YIJICBOAOPOAOB

3.10

Cnuptel.  [lpenenbHble  OJHOATOMHBIE  CHHUPTHL.  XUMHYECKHE
CBOWCTBA: B3aMMOJICHCTBHE C HATPHEM KaK CHOCOO yCTaHOBIICHUS
HaJIMYUS TUIPOKCOTPYMIBI, C TaJlOTEHOBOJOPOAAMU KakK CHoco0
IIOJIy4eHUSI ~ pacTBOPHUTENEHW, BHYTPU- U MEXMOJIEKYJsIpHas
neruaparanus. Peakuus ropenus. [lonydeHue 3TaHOna: peakuus
OpO’XKeHMsI TJIIOKO3bl, TUApaTalMs HSTUJIEHA. OTUJICHIVIUKOIb U

TJIMIOCPHUH KaK NPCACTABUTECIIN MMPCACIIbHBIX MHOT'OATOMHBIX CITMPTOB

3.11

@®enon. XuMuyeckue cBoWcTBa (eHona (peakluuu C HaTpPUEM,

TUAPOKCHAOM HaTpusi, Opomom). [lonyuenue denona




3.12

Anpaeruapl. XUMHYECKHE CBOMCTBA MPEACIBHBIX  allbJIETHIOB:
TUAPUPOBAHUE; KAYECTBEHHBIC PEAKIMH HAa KapOOHWUIIBbHYIO TPYIIITY
(peakuus «cepeOpsHOTO 3epKaya», B3aUMOJICHCTBUE C THAPOKCUIAOM
memu (II). Tlomyuenne mpenenbHbIX albJACTUIOB: OKUCICHUE CITUPTOB,
rujpaTanusi ameTuieHa. ALETOH Kak [MpeJICTaBUTEIb KETOHOB.

Ocob0eHHOCTH PCaKlIMU OKUCIICHUSA allCTOHA

3.13

KapOoHoBbie  KHCIOTBL. ~XWMHYECKHE CBOWCTBA  MPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XHMHUYECKHUX
CBOMCTB  MypaBbHHOW  KuCiOThl.  llomydyenwe — mpenenbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHHE aJKaHOB, AJIKCHOB,
NEPBUYHBIX CIUPTOB, albJETHAOB. BpiclMe mnpeaenpHble WU

HCIIPCACIIbHLIC Kap6OHOBI>Ie KHCJIOTBI

3.14

Crnoxuble 3¢upbl 1 Kupbl. CrocoObl MOTYYSHHS CIOKHBIX 3(UPOB.
OOparumocTh peakiuu 3Tepuukanuu. [IpuMeHeHHe CIOKHBIX
3(pHUPOB B MUILEBOH M MapPIOMEPHON MPOMBINIUIEHHOCTH. JKHUPBI Kak
CIIO)KHBIE d3(UPBl TIHIEpPUHA W BBHICIIUX KapOOHOBBIX KHCIIOT.
XUMUYECKUE  CBOWCTBAa  JKHPOB: THAPUPOBAHUE,  OKHUCIICHHE.
I'maponus, WM OMBUIEHHE, JKUPOB KaK CIIOCOO IPOMBIIIJIEHHOTO
MOJIy4YEHUsI COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MbUIA Kak coyu

BBICHINX Kap6OHOBI)IX KHUCJIOT

3.15

XHUMHUYECKUE CBOMCTBA IIFOKO3BI: PEAKIIMM C YYACTHUEM CIUPTOBBIX U
QIBJETUAHON TPynn ¥ MOJIOYHOKHCIIOe OpokeHue. I[Ipumenenue
[JIIOKO3bl, €€ 3HAauyeHUE B IKU3HEAEATEIbHOCTH  OpraHu3Ma.
Jucaxapunpl:  caxapos3a, MaubTo3a. BoccranaBnuBaromue U
HEBOCCTAHABIIMBAOLIME  AUcaxapuipl. ['mapomus  naucaxapuaos.
[Honucaxapuapl: kpaxman, rIiMkoreH. CTpoeHHE MaKpOMOJIEKYII
Kpaxmaja, IJIMKOTreHa U LIeJUIros1o3bl. Pu3nueckre CBOMCTBA KpaxMana
U LEJUII0J03bl. XUMHUYECKHE CBOMCTBA Kpaxmaya: THIPOJIH3,
KAueCTBEHHAs PEaKIUs C NOAOM. XMMUYECKHE CBOMCTBA LEJUIFOJIO3BL:
TUIpONM3, moinydeHue >¢upoB  nemwmnono3sl. Ilonsatue 00

HCKYCCTBCHHBIX BOJIOKHAX (BI/ICKOSa, a].[eTaTHLIfI H_Ie.]'IK)

3.16

AMuHBL. AMUHBI KaK OpPraHMYECKHE OCHOBAHHUA: PEAKIUU C BOJOM,
KUCJIOTaMH, pEakius TOpeHUus. AHWIMH KakK MpeJCTaBUTEIIb
apOMaTUYECKUX  aMUHOB. XHMMHUYECKHME  CBOMCTBAa  AHUJIMHA:
B3aUMOJICCTBHE C KHUCIOTaMH, OpPOMHOM BOJIOH, OKHUCJICHHE.

HOJ’IY‘IGHI/IG AMHWHOB QJIKWJIMPOBAHHUEM aMMHAKa WU BOCCTAHOBJICHHUCM




HUTPOIPOU3BOHBIX YTJIEBOJAOPOIOB

3.17

AMUHOKUCIOTBI ®  O€lIKH. AMHUHOKHCIOTBI Kak aM(OTEepHEIC
opranuueckue coefuHenus. OCHOBHbIE aMUHOKUCIIOTHI, 00pa3yolne
Oenku. XHUMHMYECKHE CBOWCTBA OEJIKOB: THAPONU3, [eHATypalus,

KaueCTBEHHBIC (I[BETHHIC) PEAKIIUU Ha OCIIKN

3.18

CtpoeHue © CTPYKTypa TMOJIMMEPOB. 3aBUCUMOCTb CBOWCTB
MOJIMMEPOB OT CTPOEHMSI MOJeKyJl. OCHOBHBIE CIOCOOBI MOIY4EHHUS
BBICOKOMOJICKYJISIPHBIX COCAMHEHUMN: pEaKlu TIOJUMEPU3aAUA U

INOJIMKOHICHCAIl . KHaCCI/I(bI/IKaI_II/IH BOJIOKOH

3.19

Wnentudukanys opraHndecKux coeIMHeHn. Pemmenne

OKCIICPUMCHTAJIbHBIX 3aa4 Ha paCliO3HABAHUEC OPIraHUYCCKHUX BCIICCTB

3.20

I'eneTnyeckas cBs3b MCKAY KlIaCCaMH OPraHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMUS U )KU3HD

4.1

Xumusi B TmoBceAHEBHOM >ku3HU. [IpaBuna Oe3omacHOi pabOTHI C
€IKHMMH, TOPIOYMMH ¥ TOKCHYHBIMH BEUICCTBAMH, CpEICTBAMHU

OBITOBOM XUMUH

4.2

XuMusi U 310poBbe. XHMMHUS B MEIULUHE. XUMHS M CEJIbCKOE
XO03s1McTBO. XUMHUSL B IPOMBIIICHHOCTH. XHMHS W DHEPreTHKA:
NPUPOTHBIN U MOITYTHBIA HE(TIHOM ra3el, X COCTAB M HCIOIb30BAHHE.
CoctaB Hedptn u €€ mepepaboTka (MPUPOAHBIE HCTOUHUKH

YII€BOJOPOAOB)

4.3

XHUMHSA U IKOJIOTUS. XMMHAUYECKOE 3arpsA3HEHUE OKPYIKAOIIEH Cpelbl U
ero nocneacteud. Oxpana ruapocdepsl, M0UBbI, aTMOChEpsl, (HIOPbI
U GayHbl OT XMMHMYECKOro 3arps3HeHus. I[IpoGiema 0TX0m0B U

MOOOYHBIX IMPOAYKTOB. AJ'II)TepHaTI/IBHBIG HNCTOYHHKU SHECPTHUU

4.4

OO0mue npeacTaBleHUs O MPOMBIIIICHHBIX CIIOCO0aX MOIyYeHUS
XUMUYECKUX BEIIECTB (HAa MpUMEpEe MPOM3BOJCTBA aMMHUAaKa, CEPHOM
KkucioThl). U€pHast u nBetHas metawtyprus. CTEKIO W CHUIIMKATHas
MPOMBINUICHHOCT. [IpombiiiienHas opranuyeckass xumusi. CoIpbé

JUIA OpFaHquCKOﬁ IMPOMBIIIJIICHHOCTHU

Tunel pacyETHBIX 337124

5.1

Pacuéthl Macchl BeniecTBa Ui 00BEMa ra3oB 110 HU3BCCTHOMY

KOJIMUECTBY BEIECTBA, MACCE WM 00BEMY OTHOTO U3 YUaCTBYIOIUX B

pEaKUHUH BEUIECTB

52

Pacuérsr TermoBoro 3¢ dexra peakuun
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Pacuérbl 00BEMHBIX OTHOIICHHH ra30B NMPU XUMHUYECKUX PEAKITUAX

Pacuérsl macchl (00bEMa, KOIMUYECTBA BEIIECTBA) IPOAYKTOB

>4 PEaKIIMH, €CIU OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 Pacuétsl MmaccoBoit min 00EMHOM JOU BBIX0/1a TPOAYKTA
' pEaKIU OT TEOPETUYECKH BO3ZMOKHOTO
Pacuérsl maccsl (00bEMa, KOIMUYECTBA BEIIECTBA) IPOAYKTa
5.6 | peakiuu, €CIId OJHO U3 BEILECTB JAaHO B BHJE PACTBOPA C OMPeACIEHHOM
MacCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA
57 PacuéTel ¢ ncnonp30BaHUEM ITOHSATHI «MaccoBast IOJIS,
' «MOJIIpHAsi KOHILIEHTPAIU», «PACTBOPUMOCTD)
Haxoxaenne MonekysipHoil popMyIbl OpraHU4eCKOro BeliecTBa
5.8 | 110 €ro MIOTHOCTH U MACCOBBIM JOJISAM DJIEMEHTOB, BXOIANIMX B €TI0

COCTaB, WJIX 110 NPOAYKTaM CTOpaHuA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus; 10 knace. yriny6nenHoe ooyuenue Epemun B.B., Ky3pmenko
H.E., Tepenun B.U. u ap.; nox penakuueii Jlynuna B.B. O6miectBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODAY»; AKIIMOHEpHOE
obmectBo «M3narenscTBo «IIpocBeiienne

» Xumus; 11 kmacc. yroy6aennoe o0yuenue Epemun B.B., Ky3smenko
H.E., lpo3nos A.A., u np.; ox penakuuei Jlyanna B.B. O0mectBo ¢
OTPAaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIMOHEpHOE

O6HI€CTBO «M3paTenbcTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1






