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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 1o XMMUU Ha ypOBHE CpPEIHETO O0IIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
benepanbHO oOpa3oBaTenbHON IPOrpaMMBbl CpPEIHErO o01iero
obpazoBanusi(POIl COO), npencrapieHHbix B denepanibHOM TOCYyAapCTBEHHOM
obpazoBarensHoM ctaHgapre COO, c¢ yuérom Kounenmuu mnpenonaBaHus
y4yeOHOro mnpeamera «XUMHs» B 00pa3oBaTelIbHBIX oOpraHu3anusax Poccuiickoit
denepanvy, peamu3yIOMIUX OCHOBHbIE O0pa3oBaTelIbHbIE MPOTPAMMBI, U
OCHOBHBIX ToNokeHH «Ctparernn pa3BuTHs BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuos 10 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMHSI Ha YPOBHE YINIYOJIEHHOIO H3y4Y€HHS 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBaHusi yuammuxcs 10-11  kmmaccos.
W3ydyeHue mpeamera, pealuzyeMoe B YCIOBHUSAX JAupepeHIupoBaHHOTO,
npo@uIbHOrO OOy4YeHHUs, MNPU3BAHO OOECHEUYHUTHh O0O0IIE00Pa30BATENbHYIO U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIIIYCKHUKOB IIKOJbI, HEOOXOIMMYIO IS
ajlanTaluy uxX K ObICTPO MEHSIOIMMCS YCIOBUSAM >KU3HHU B COLUYME, a TaKXKe AJIs
IPOAODKEHHUs OOydeHHs B OpraHu3alMsx NpoecCHOHaIbHOro 0o0pa3oBaHUS, B
KOTOPBIX XUMHUS ABJISIETCSI OHOW U3 IPUOPUTETHBIX JUCLMILIVH.

B mporpamme no XumMuM Ha3HAuYe€HHE MpeaMeTra «XUMHS» IOJIy4aeT
NOAPOOHYI0  MHTEPHPETALUI0 B  COOTBETCTBUM C  OCHOBOIOJAraroIMMHU
nonoxkeausimu @I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIE€JIeH, COJIepKaHMUs,
pe3ynbTaToB O0y4YeHUs: U TpeOOBaHMM K YPOBHIO IOJATOTOBKH BBITYCKHHKOB.
CBHUAETENBCTBOM TOMY SIBJISIFOTCS CJHEAYIOIIHME BBINOJHSAEMbBIE MPOrpPaMMON IO
XUMUHU (QYHKIIHH:

e HH(QOPMALMOHHO-METOJUYECKAsA, pealu3alus KOTOpoil obecreurnBaeTr
NOJlyY€HUE NPEJCTaBICHUS O LEJsIX, COAEp)KaHWU, OOIIell cTpareruu
oOyuyeHus, BOCIUTAHUSA U PAa3BUTHSI 00yUYaIOUIMXCs CPEACTBAMH MPEAMETA,
U3y4aeMOro B paMKaxX KOHKPETHOTO pouis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAS, KOTOpas nperycMaTpuBaeT
ONpeJeNieHre: MPUHIIMIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEILHOCTH
U3y4YeHHUs Y4eOHOro MaTepuayia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTepUCTHK; MOAXO0A0B K (POPMUPOBAHMUIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJISI M OLEHKH O0Opa30BaTENbHBIX JOCTHXKEHUH OOydaroluxcs B
paMKax MWTOrOBOW arrectaliud B (OpME E€AMHOTO0 TOCYAAPCTBEHHOIO
DK3aMEHa M0 XUMUH.

[Iporpamma asst yriyOoa€HHOTO U3Y4YEeHUS XUMUU:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeNbHOE
JUIsL W3Y4YeHUsT B paMKaX OTIENbHBIX Mpoduieil, mnpeaycMaTpuBaeT
pacmpejelieHie W CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e HaéT MPUMEPHOE pacHpeeieHne yueOHOrO0 BPEMEHH, PEKOMEHIYEeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIO0BATENIbHOCTh H3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIUYECKYI0O UHTEPIPETALHIO Iee U 3a/1au U3y4eHHs mpeaMera
Ha yri1yOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpeaHero oOImero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpeIHEro o011ero oOpa3zoBaHus (JIMYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHJIOB
yue0HO-TI0O3HABATENbHbIX  JACMCTBUM  0Oydarolerocs IO OCBOCHHUIO
COJIep KaHus IIpeIMETa.

ITo BceM Ha3BaHHBIM MO3UIIMSAM B IMPOTPaMME MO XUMUM MPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus. 3a TmpeaeilaMd yCTAaHOBJICHHOW MPOTpaMMON 1O  XUMUU
00s13aTeNIbHON (MHBAPUAHTHOM) COCTABIISIONICH COJEpKaHUsS YYEOHOTO MpeaMeTra
«XuMHS» OCTAaETC BO3MOKHOCTH BBIOOpa €ro BapHATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENEIsAThCS B COOTBETCTBUU C HAMNPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B cootBerctBUM ¢ KoHuenTyalbHbIMH TosokeHusmu PIroC COO o
Ha3HAUYCHUU TPEAMETOB 0a30BOro M YIUIYOJIEHHOTO YpOBHEM B CHUCTEME
nuddepeHIMpOBaHHOTO OOYYEHUsI Ha YPOBHE CpEAHEro o01ero oOpa3oBaHUS
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HalpaBieH Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCIEAYIOIIMM  3TallOM  IMOJYYEHHS  XHUMHYECKOIrO
oOpa3oBaHuMsI B paMKax W3YYCHHS CIEIUATbHBIX €CTECTBEHHO-HAYYHBIX W
XUMUYECKUX JUCLIMIUIMH B BY3aX U OpPraHU3alUiX CPEIHEro MpopecCuOHAIbHOIO
oOpa3zoBanus. B 53Toil CBA3M u3ydeHHe MpeaMmeTa «XUMHS» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacliUpeHHe U  YIUIyOJIeHHe TEOpPEeTUYECKON U
MPAKTUYECKON MOATOTOBKUA OOYYAIOIIUXCS, BRIOPABIIMX OMPEACTEHHBIN TPO(IIIb
oOy4yeHusi, B TOM YHUCIIE C MEPCIEKTUBON MOCIEIYIOMIErO MOJIyYeHUs XUMUYECKOTO
oOpa3oBaHus B OpraHU3alusaX MpoQecCuoHaIbHOrO oOpa3oBanus. Hapsay ¢ atum,
B cBete Tpeboanuit ®I'OC COO k mIaHUPYEMBIM pe3ysibTaTaM OCBOSHUS
dbeneparbHON 00pa30BaTENBHOM TPOTPAMMBI  CPEIHEr0 OOIIero o0pa3oBaHUs
U3yYeHUE NpeaMeTra «XUMHsS» OpPHUEHTHPOBAHO TAKXKE HA peLIeHUE 3aaady



BOCIHUTAHUSA U COLMAIBHOTO PA3BUTHUS OOydarommxcs, Ha (GOpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHHUIN pallMoHaIM3alui y4eOHOro Tpyaa u
O0OOIIEHHBIX  CMOCOOOB  JIEATETBHOCTH, WMEIONIMX  MEXKIUCHIUIIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocTaBisOIMMH NpeaMeTa «XUMUs» Ha YpPOBHE YIUNIYOJIEHHOTO W3y4YEHUs
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranumdeckas xumus» U  «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHnn moaxoaoB K 0T00pY M CTPYKTYpHOU
OpraHu3allid COAEpPKaHUA 3TUX KypcOB B IPOrpaMMe MO XUMHUU 3a OCHOBY
npuHATel noniokeHuss GI'OC COO o paznuuusx 0a30BOro M yriryoJI€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanust KypcoB «Oprannueckas xumus» U «OOmas u
HEOpraHWYecKas XHMHsS» COCTABJISIET COBOKYIHOCTb IIPEAMETHBIX 3HAaHUU U
YMEHUH, OTHOCAIIMXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMETa. JTa CUCTEMA
3HAHMM TOJy4aeT ONpPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, I103BOJISIOIIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OoyibIUi  00BEM  (hAKTOJIOTUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3YYEHHMS NpeaMeTra oOecredeHa
BO3MOYKHOCTh 3HAQUUTENIBHOIO YBEJIMYEHHS 00bEMa 3HAHUH O XHMHYECKHUX
AJIEMEHTaX M CBOMCTBaX MX COCJIIMHEHUN HA OCHOBE PACIIMPEHUS U yriayOJeHus
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEaKIHil, pacCCMaTPUBAEMBIX C TOUKU 3PEHUSI XUMUUYECKON KUHETHUKH
U TepMoauHamMuku. WM3ydenme mnepuomuueckoro 3akoHa u Ilepuommueckoit
CUCTEMBl ~ XMMHYECKHUX  JJIEMEHTOB 0azupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOEHUU aToMa. XUMHUYECKAs CBS3b
OOBSICHSIETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa30BaHUU U
pa3pyllieHuH, a TaKXKe C TOYKH 3PEHHs MEXaHM3MOB €€ oOpazoBaHus. M3yuenue
TUMOB  peakuuil  JomojiHgeTcss  (opMHpOBaHMEM  MPEJACTABICHUN 00
AIEKTPOXUMHUYECKUX MpoIleccax U 3IEKTPOJIU3€E PACINIaBOB U PACTBOPOB BEILECTB.
B kxypce oprannyeckodl XMMHUU TIPH PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUI yaenseTcs oco0oe BHUMaHKUE BOIPocaM 00 3IIEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiMii.

Ocoboe 3HaueHWe HMEeT TO, UYTO Ha COAEpKaHHWE KypCOB XUMUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS JUIsl KJIACCOB OMpeeIEHHOro mpoduiis (ri1aBHBIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JONOJHEHUM K oOmeld cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIUSIHUE CMEKHbBIC MpeaMeThl. Tak, Hanpumep,
B COJICpKaHUU TpeaMeTa I KIACCOB XUMHKO-(PU3MUECKOro MPpoQuisi 00JbIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuayia mo obmiei xumuu. [lpu
U3YYeHUHU TMpeAMeTa B JIaHHOM cCllydyae akLEeHT OyAeT cjellaH Ha OOUIHOCTb
METO/IOB MMO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUW B XMMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHasi Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS



Macchbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKHU, 3JIEKTPOJU3A, MPEACTABICHUS O
CTPOECHHUH BEILLECTB U IPYTOE.

B TO e BpeMs B COAEpKaHWM MpeaMeTa sl KJIACCOB XHMHKO-
OHOJOrnYecKkoro npo@uiist OONbIIMKA YAENbHBIA BEC OyAET UMETh OpraHuYecKas
xumusi. B 3TOM chmydae mpeAocTaBiseTCs  BO3MOXKHOCTH  Juisi  Oosee
OOCTOSITEIBHOTO ~ PAaCCMOTPEHUS]  XMMHYECKOM  OpraHM3aluu  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOHAT, K MpUMEpYy, TaKue
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMIUIbI, OENKH, YIJIEBOJbI, HYKJICHMHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOMCTBAX IPEACTABUTENEH
OCHOBHBIX KJIaCCOB OPraHUYECKUX BELIECTB CIIy’KaT OCHOBOM ISl H3Yy4YECHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B nmane ¢opmupoBaHHs OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOEHUS
OOLIIEHAYyYHBIX METOJIOB MTO3HAHUA U OIbITA TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHMM M3y4eHHE MpeaMera «XUMHUsS» Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS35AX C yUeOHBIMU IIPEIMETaAMHU.

[Ipu wuzyyeHun yueOHOro mnpeamera «XUMHUS» Ha YIIIyOJIEHHOM YPOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO U CpeHEero oodiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3aJaueil MepBOCTENEHHON 3HAYUMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHUU KakK oO0JacTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpHI. Pemienne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3YYEHHs IMpeAMETa Ipearnoiaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUN: O MaTepUATbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M e€ Beaylled ponu B oOecredeHuu
YCTOMYMBOIO  pPa3BUTHUS  YEJIIOBEYECTBA: B  pELIEHUU  MpodiieM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3JaHUH HOBBIX MAaTEpUaJIOB, HOBBIX UCTOYHUKOB SHEPIUH, B
00ecCreYeHnn PalMOHAIBLHOTO MPUPOIONOIL30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI M OOIEH KyJIbTypbl U€JIOBEKa, a TaKXKe 3KOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI cpefe;

e OCBOCHHME CHCTEMbl 3HAHHWH, JIEKAINMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
MOHATUH, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX IPEICTABICHUU O
CTPOEHMU BEIIECTBA HAa pa3HBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEpPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHHUS XUMUYECKUX DPEAKIUM, O
XMMHYECKOM PaBHOBECHUHU, PACTBOPAX U JUCHEPCHBIX CUCTEMaX, 00 00Imux
HAy4YHbIX MPUHLXAINAX XUMUYECKOT0 POU3BO/ICTBA;



dbopmupoBaHue y oOydJaronmxcs OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKMX 3HAHUW I OOBSICHEHUS
KJIFOYEBBIX MJIEH M TPoOJeM COBPEMEHHOM XMMHH, JIsi OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
TPaMOTHOTO peIieHus MpoOIeM, CBI3aHHBIX C XUMHUEH, POTHO3UPOBAHUS,
aHaJIM3a U OIEHKH C MO3MIINH SKOJIOTMYSCKOM 0€30IaCHOCTH IOCIIEICTBUI
OBITOBOM M TPOW3BOJACTBEHHOW [EATEIIBHOCTH YEJIOBEKAa, CBSI3aHHOU C
XUMHUYECKUM  TMPOU3BOJCTBOM, HCIIOJIb30BaHUEM H  MepepaboTKOM
BEIICCTB;

yriyOJIeHue  TMPEJCTAaBICHUH O  HAYYHBIX  MeETOoAaxX  ITO3HaHWS,
HEOOXOJUMBIX JIJII TPHOOpPETeHHs] YMEHHM OPHUEHTHPOBATHCS B MHPE
BEIIECTB U OOBICHEHHS XHMHYECKHX SBJICHUH, HMMEIOIIMX MECTO B
MPUPO/JIC, B MPAKTUYECKOU JIESITEIHLHOCTH U TOBCETHEBHOM KU3HHU.

B nnane peamuzanuu MEepBOOYEPEIHBIX BOCIHMTATENBHBIX M Pa3BUBAIOIIMX
(GYHKIUI LEI0CTHOW CHCTEMBI CpelHero olmiero oOpa3oBaHUs MPU W3YYEHUU
npeaMera «XUMHS» Ha  yrIyOJIEHHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTAaHUE YOEKAECHHOCTH B TIO3HABAEMOCTH SIBJICHUW MPUPOJIHI,
YBAXEHUSI K TMPOIECCY TBOPUECTBA B O00JACTH TEOPETUUYECKUX U
MPUKJIAAHBIX HMCCJIEIOBAHUN B XUMHUH, (POPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHUIO W TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAaHUIO  HAa  OCHOBE  YCBOCHWUS
00ILIeYETIOBEUECKUX [IEHHOCTEM;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPUYECKHUX
criocoOHOCTEeM o00yuaromuxcsi, (OpMHPOBaHUE Y HUX CO3HATEIHLHOIO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPA30BaHMUIO KaK
YCJIOBHUIO yCHENTHON MpodeCcCHOHATBHON U 00IIeCTBEHHON JACSTEILHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMUpOBaHUE YMEHHMH W HABBIKOB PAa3yMHOI0 MPUPOAONOIB30BAHUS,
Pa3BUTHUE IKOJOTUUECKON KYJIbTYpPhI, MPUOOPETEHNE OIbITa OOIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN IEeSITEIbHOCTH.

OO011ee yuCiIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUYEHUSI XUMHUHU Ha YTIIyOJICHHOM
YpOBHE cpemHero obmiero obpasoBanus, coctabiser 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPKXAHUE OBYYEHUSA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI OPraHUYECKOM XUMHUM.

IIpenmMer w 3HAUYeHWE OPraHUYECKOW XUMHUH, HPEACTABICHHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DIEKTPOHHOE CTPOEHUE aroMa yriepoja: OCHOBHOE U BO30YXAEHHOE
COCTOsIHHA. BaJleHTHbIE BO3MOKHOCTH aToMa yrjlepoja. XUMHUYECKas CBSI3b B
OPraHUYECKUX COEOUHEHMSX. Tumbl TUOpUIAM3alUU aTOMHBIX —opOuTanen
yriepoaa. Mexanu3mbl 00pa30oBaHUsI KOBAJIEHTHOM CBA3U (OOMEHHBIN U JJOHOPHO-
aKLENnTOpHbIN). Tumbel NEpeKpbIBaHHWS AaTOMHBIX OpOWTaneil, ©- U T-CBA3M.
OnuHapHasi, [BOMHAs U TpoWHas cBsA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJax
opranuyeckux BemecTB. [loHsiTHE 0 cBOOOJHOM panukane, Hykiaeoduie u
anekTpodue.

Teopuss crTpoeHnss oOpraHvdeckux coenuHeHnd A.M. byrtnepoBa wu
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYEeCKUX COEOUHEHUH. MoJleKynsipHble U  CTPYKTYpHbIE  (OPMYIIBL.
CtpykTypHble (QOpMyJbl pa3iMYHBIX BUAOB: pa3BEPHYTas, COKpaUIEHHAs,
ckenetHass. M3omepusa. Buasl uszoMepun: CTpPyKTypHas, IPOCTPAHCTBEHHAs.
DneKTpoHHBIE (PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN (MHIYKTUBHBINA
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBinenre o kiaccuuKauu OpraHudeckux BemiecTB. [loHsiTHEe ©
byHKIIMoHAILHOM Tpy1ie. 'oMosorus. I'oMmonorndeckue pspl. CucreMaTuaecKas
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuaibHbIe Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcoOeHHOCTH W KJacCU(pUKALUsl OpraHUYECKUX peakuuil. OKHCIUTENIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS] BEIIECTB M WX IPEBpAIICHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMH Ha HX
OCHOBE, ONBITHl MO IPEBPAIICHUIO OPraHUYECKUX BEIIECTB NPH HArpeBaHUU
(rutaBneHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJEICH MOJEKYJI
OpPraHWYECKUX BEIIECTB.

YrieBoaopoasbl.

Ankanbl. 'omosiornueckuil psiji ajnkaHoB, oOmas ¢Gopmysia, HOMEHKIATypa u
M30MepHUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJICKYJ alKaHOB, Sp°-
ruOpuan3anmsi aTOMHBIX OpOuTanei yriaepoaa, 6-cBa3b. du3nueckue CBOICTBA
QJIKAHOB.



XHWMHUUYECKUE CBOMCTBA aJKaHOB: pPEAKUHMH 3aMEUICHUs, W30MEpHU3allNH,
JETUAPUPOBAHUS, IUKIN3ANHY, TMPOJIN3a, KPEKUHra, ropenus. [Ipeacrasiennue o
MEXaHHU3ME PEAKIM PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTydeHUs: U TPUMEHEHHE alTKaHOB.

[uxnoankanel. O0mmas dhopmysa, HOMEHKIAaTypa U uzoMepus. OcobeHHOCTH
CTPOEHUS M XUMHUYECKHMX CBOMCTB MaiblX (IUKIONPONAH, UUKJIOOyTaH) H
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIoAIKaHOB. CrocoObl MOTy4YeHHUS U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. 'oMoiOrMUecKuil psii ajIKeHOB, 0011ast popMyiia, HOMEHKIIATYpaA.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ  alKEHOB, Sp2-
rudpuau3anys aTOMHBIX OpOWTalleld yriepoaa, o- U m-cBsi3U. CTpyKTypHas M
reoMeTpuyeckas (UuMc-TpaHc-) u3oMepusa. DPU3HUECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKUE CBOMCTBA: PEAKIMH MPUCOCAUHEHUS, 3aMEIICHHUS B O-TIOJIOXKEHUE
NpU JBOMHOW CBSI3M, MOJIMMEPU3alMU U OKucieHus. [IpaBuiio MapKOBHUKOBA.
KauecTBeHHbIEC peakiMy Ha BOMHYIO CBsI3b. CIIOCOOBI MOJMYUYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHOB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzanus
COMpPSKEHHBIX JUEHOB. CrIoCOOBI MOJTyYeHUs U MPUMEHEHHUE aJIKaJUeHOB.

Ankunsl. ['oMonorudueckuil psij aIKuHOB, oO1as (popMyia, HOMEHKJIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3annsi aTOMHBIX opOuTaneil yriaepoga. @uznueckrue CBONCTBA AJIKMHOB.
XHAMHMYECKME  CBOWCTBA:  pEaKkUMM  IPUCOCAWHEHHs,  AUMEPH3ALUH U
TPUMEPHU3ALNHU, OKUCICHHs. KUCIIOTHBIE CBOMCTBA aJIKWHOB, MMEIOLIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKuu Ha TPOUHYIO CBs3b. CIIOCOOBI MOIYYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaTuuecKkue yrieBoJopojibl (apeHsl). ['OMOIOrHMYEeCKUid psiJ apeHOoB,
obmiast (hopmyIa, HOMEHKIIATypa U U30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJIeKyIbl OeH3oma. Ddusndyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKLUU 3aMEeIEeHUs B O€H30JIbHOM KOJIbLIE U
YIIEBOAOPOJAHOM pajuKale, pPeakluu MNPUCOCAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHre 00 OPUEHTUPYIOLIEM JIEUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aTKWIbHBIX PAJUKAIOB, KapOOKCHILHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lonmumepusanusa ctupona. CnocoObl NOJTydYeHUS U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lomytHeie HedTaHbIE Ta3bl. HegTh u €€ nmpoucxoxxaeHue.
KameHnHslif yroib U npoyKThl ero nepepadoTku. CnocoOsl nepepadoTku HedTH:



NEPETrOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTUYECKHil), pUGOPMHUHT, MHPOIIHU3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHUE B IPOMBIIIUIICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIEKTPOHHOE CTPOEHUE TaJOre€HIPOU3BOAHBIX YIIEBOAOPOAOB. Peakunn
3aMENIEHUs TaJoreHa Ha TUIPOKCOTrPYIIy, HUTPOTPYIMNy, IUAHOIPYIIILY,
amuHorpynmy. JleficTBue Ha TaJOr€HIPOU3BOJIHBIE BOJHOTO MW CIHPTOBOIrO
pactBopa wwIENoud. B3auMoaelcTBHE NUTAIIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsatue 0 METaJII0O0PTraHUYECKUX COEUHEHUSIX. Hcnonp3oBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M HUX MPEBpaIICHUIL:
u3ydeHue (PU3MYECKUX CBOMCTB YIJI€BOAOPOJIOB (PAaCTBOPUMOCTH), KAUYECTBEHHBIX
peakuuii yrieBoJOPOJOB pa3IMYHBIX KJIAaccOB (0OecuBEeYMBAHHE OpPOMHON WM
WOJHOM BOJABI, pacTBOpa IMEPMAaHraHaTa Kajus, B3aMMOJCHCTBHE AalETUIIEHA C
aMMHauHbIM pacTBOpoM okcuja cepebpa(l)), xadecTBeHHOE OOHapyKeHHE
yriaepoja MU BOJOPOJAa B OPraHUYECKUX BEUIECTBAX, IMOJYYEHHE HSTHICHA H
U3Y4YEHUE €ro CBOMCTB, O3HaKoMJeHHE ¢ KoJuiekuuamu «Hepte» u «Yromb», ¢
oOpa3amMM IUIACTMAcC, KaydyykKoB M PE3UHbI, MOJIEIMPOBAHUE MOJIEKYJI
YTJIIEBOJOPOIOB U FJION€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaepxamue oprannyeckue coeIMHEHUs.

[IpenenbHble OgHOATOMHBIE cnUPTh. CTpoeHHEe MOJIEKyJl (Ha NpuMepe
METaHoJIa W J3TaHojia). ['oMonormueckui psan, oOmias ¢opmyna, H30Mepus,
HOMEHKJIaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJEKYJIAMH CIIMPTOB.
XHWMHMYECKHE CBOMCTBA: pEaKLUW 3aMEIICHMs, JAEeTuApaTalyy, OKHUCICHHS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU U  HEOPTraHMYECKUMHU  KUCJIOTaMH.
KauecTtBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. J[eMCTBHE 3TaHOIa U METaHOJIA
Ha opraHu3M uejoBeka. CrnocoObl MOJYy4YEHUS U NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie aupsl, HOMeHKIaTypa U n3omepus. OCoOOEHHOCTH (HUUIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — STUICHTIUKOIb W riuiepud. Dusndeckue u
XUMHUYECKHE CBOMCTBA: PeaKlUU 3aMEUICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKHMMH KHCJIOTaMH, KAuyeCTBEHHAs peakUuus Ha MHOIOATOMHBIE
cnupthl. [IpencraBieHre o MeXaHU3ME pPEaKIUil HYKICO(PHILHOTO 3aMEIICHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. CrnocoObl TMOJyYeHUS U TNPUMEHEHHE
MHOTOaTOMHBIX CIIMPTOB.

®eHon. CrTpoeHuE MOJEKYJIbl, B3aMMHOE BIUSHHE THUAPOKCOTPYIIBI U
oenzonbHOrO simpa. dusnyeckue cBoicTBa ¢eHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBennwie peakuuu Ha ¢eHoda. TokcHuHOCTH (eHoma.
CrniocoObl osrydenust v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOoHwmibpHBIC COEAMHEHUS — aIbACTUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TPYIIBL. [ OMOJIOTHYECKUE PSABI allbJETHI0B M KETOHOB, 00IIas
dbopmyrna, uzoMepuss U HOMeHKIaTypa. Du3nueckue CBOWCTBA albACTUIIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  aJpJErMAOB W  KETOHOB:  pPEaKIHH
npucoeauHeHus. OKUCIIEHUE allbJIETU0B, KAYECTBEHHBIE PEAKIIMU Ha AJIbJIECTHJIBI.
CriocoObI IOJTydeHHs ¥ IPUMEHEHHE aTbJICTHIOB U KETOHOB.

OnHOOCHOBHBIE MpeieNbHbIE KApOOHOBBIE KUCTOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. M30Mepus 1 HoMeHKIaTypa. Pu3nyeckue cBoMcTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCJIOT. BOmopoaHbIe CBSI3H MEKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepuUKalMU, PEAKIUH C Y4acTHEM YIJIEBOJAOPOIAHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHON KHUCHOTHL. [loHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(pupax. MHoroodpazue kKapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIJIOT, THAPOKCUKAPOOHOBBIX KUCOT. IIpencraBurenu BhICIINX
KapOOHOBBIX KHCIIOT: CTEapUHOBAas, MAJIbMUTUHOBAS, OJIEUHOBAsS, JUHOJEBAS,
JuHOoNIeH08as KUcnoThl. CriocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psin, oOmas dopmyna, HU30OMEpHS H
HOMEHKJIaTypa. DPuU3nYeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOHW W
HIETIOYHOM cpee.

XKupsi. Ctpoenue, pu3nvecKue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUJIPOJIU3 B
KHUCIION U 1ienoyHo cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUpBI B IPUPOE.

Mpbiia’” Kak COJId BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

O6mras xapakTepuctuka yrieBogoB. Knaccuduxkarus yrieBonioB (MOHO-, IH-
U Tosmcaxapunbl). MoHocaxapuipl: TJIIOKO3a, (PyKTO3a, TalakTto3a, pubdo3a,
ne3okcupu0o3a. Ou3nMYecKre CBOMCTBA U HaxoxiaeHUe B npupoiae. dorocuures.
XUMHUYECKHUE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJICTUIHOMN
Ipynn, CIOUPTOBOE W MOJOYHOKHCIIOE OpokeHue. [IpuMeHeHue TIiItoKo3bl, e
3HAYEHHE B KU3HEHIEATEIBHOCTU OpraHusma. /[ucaxapuasl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccraHaBiMBaronMe U HEBOCCTAHABIIMBAKOIIME Aucaxapuasl. ['uaponus
nucaxapuaoB. Haxoxnaenue B mpupojae U npumeHeHue. [loamcaxapuapl: kpaxmar,
JIMKOTeH W 1esunosio3a. CTpOCHME MakKpOMOJIEKYJl Kpaxmala, TJIMKOI€Ha |
HeJuTroNo3bl.  PU3MUECKHE CBOWCTBA Kpaxmana W LEJUIOJI03bl. XUMHYECKHUE
CBOMCTBA KpaxMayia: THMAPOJIM3, KAYECTBEHHAS PEaKuus C MOAOM. XHMHUYECKHE
CBOMCTBA IIEJUTIOJIO3BI: THIPOJIN3, TOMydeHne 3PupoB 1eiutono3bl. [lorstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M HX IPEBpALICHUIL:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHHE 3THUJIOBOIO CIMPTa B aJbACTH] Ha PACKaJIEHHONW MEIHOW IPOBOJIOKE,
OKHCJIEHUE STWJIOBOTO CHUpPTa JUXPOMATOM Kalius (BO3MOXKHO HCIIOJIb30BAHME
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUH Ha anbAeTuibl (C THUIPOKCHUAOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memau(Il)), peaknus raunepuHa
rugpokcuiom meau(ll), xumuueckue cBOHCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEMCTBHE pacTBOpa TINIOKO3bl ¢ rujapokcunom menu(ll), Bzanmonericteue
Kpaxmajia ¢ MOJIOM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3aJa4 1o teMam «CrnupTel u
denons», «Kapoonossie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaep:kaliue opraHudecKne coeIMHeHMs.

AMHHBI — OpraHMYEcKue MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUYecKue W apoMaTUYECKUe; IMEPBUYHbIE, BTOPUYHBIE U TPETUYHBIE.
Crpoenne MoJieKyJ, oOmas gopmyia, U3oMepus, HOMEHKIATypa U (HU3NUECKUE
CBOMCcTBa. XMMHYECKOE CBOWCTBA alM(PATUYECKUX aMUHOB: OCHOBHbBIE CBOWCTBA,
QIKWIMPOBAaHNE, B3aWMOJCHCTBUE IEPBUYHBIX AMHHOB C A30THUCTOM KHCIOTOW.
Conu anKniIaMMOHHS.

AHUIIMH — TpeACTaBUTENb aMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3auMHoe BiusiHUE TPyII aTOMOB B MOJIeKyJie aHWInHA. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHblEe peakuuu Ha aHUIuH. CrocoObl
NOJIyYeHUs] M NpUMeHeHue anudaTudyeckux amuHoB. llonmydeHue aHuUIMHA U3
HUTPOOEH30171a.

AmuHokucioTel. HoMeHknaTypa u nzomepus. OTAenbHbIE IPEICTABUTENM OL-
AMUHOKHUCIIOT:  TJIMUHMH, aJlaHuH. DPuU3HYecKHe CBOWCTBA  AMUHOKHCIIOT.
XUMUYECKHUE CBOMCTBA aMMHOKHCIOT Kak amMQOTEpPHBIX OPraHUYECKUX
COCIMHEHUW, peaklUs MOJMKOHACHCAMK, OOpa3oBaHWE MNENTUIHOMW CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTIOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npuponHbie nonumepsl. [lepBuuHas, BTOpUYHAs U TpETUYHAs
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBAa OE€JIKOB: THUAPOJIN3, ACHATYpALUs,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMS BEIIECTB W WX IPEBpALICHUIL:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OEJIKOB NMpU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JKW, peIlIeHHe OKCIEPUMEHTAIBHBIX 33Jad 10 TeMaM
«A3oTCcolep)Kallue  OpraHMdyeckue — coeauHeHus’» U «Pacro3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMoieKyJJIsIpHbIE COeIMHEHMS.

OCHOBHBIE NOHATHSI XUMHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb NOJIMMEPU3ALMH, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

[Tonmumepuble Mmatepuanbl. [lmacTMaccbl  (MOAMATHIIEH, MOJUIIPOIIHIIEH,
NOJINBUHWIXJIOPU, MOJMCTHPOJ, IMOJUMETHIMETAKPUIAT, MOJUKAPOOHATHI,
noJIMATUIICHTEpePTasar). Y THiInU3anus u nepepadoTka IiacTuka.

DJ1acTOMEpHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanpHbIe (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIaBCaH).

[Tonumepsbl CHELUUAIBHOTO Ha3HA4YECHUs (Tedion, KeBJap,
3JIEKTPONPOBOISALINE MTOJUMEPHI, OMOpa3iaraeMble IOIUMEPHI).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE OJKCIIEPUMEHTAJIBHBIX 3amad Io Teme «Pacno3zHaBanue
IJIACTMACC U BOJIOKOHY.

PacuérHble 3anaun.

Haxoxnenue MonexkyiasipHOH (OpMyJbl OpPraHMYEeCKOTO COEOUHEHMS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXIECHUE
MOJIEKYJISIPHOM  (hOpMyJIbI OPraHUYECKOro COEAMHEHHA Mo Macce (00BEMY)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Mmacce, 00bEMY) MPOAYKTOB
peakuuu W/WIM UCXOAHBIX BEUIECTB, YCTAHOBJIEHHWE CTPYKTYPHOH (QOpMYJIbI
OpraHMYECKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB MJIM CIOCOOOB
MOJIYYEHHUsI, OIpPENEIEHUE HOJIM BBIXOAA MPOAYKTA PEAKIHH OT TEOPETHUYECKHU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpenMeTHbIX CBA3EH IIPU U3YYEHUU OPTaHUYECKOW XUMHUU B
10 kjacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUM, NPHUHATHIX B OTHACIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO01re ecTeCTBEHHO-HAyUHbIE MOHATHS: SABJIICHUE, HAyYHbIN (aKT, rUIoTe3a,
TEOpHsl, 3aKOH, aHalM3, CHUHTE3, KiaccUuKalus, HaOII0JeHUE, H3MEpPEHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®uszuka: Marepus, aroM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYIa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TeNO, OO0BEM, arperaTHoOe COCTOSIHHE
BEIECTBa, (PU3UYECKHE BEIWYUHBI, €AUHULIBI M3MEPEHHUS, CKOPOCTb, IHEPrus,
Macca.

buonorusa: kierka, opraHu3M, OJKocucTeMa, Ouochepa, meTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIM M reTepoTpOodHBIM THUI MUTaHUsS, OpOXKEHUE,



dboTtocuHTE3, nObIXaHWE, OEJKW, VYIJEBOMABI, JKUPBI, HYKJICHWHOBBIE KHCJIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe HCKOMTaeMbIe, TOTUIUBO.

TexHomorus: NHINEBBIE TMPOMYKTHI, OCHOBBI PAIMOHATLHOTO THTAHUSA,
MOTOIIIME CPEJICTBA, MATEPUAIBI M3 NCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoM. CoctaB aTOMHBIX saep. XuUMUYeCKU dneMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JOUEK aTOMOB, KBAaHTOBBIE YHUCJIA. DHEPreTUUECKUE YPOBHU U
1o lypoBHU. AToMHbIe opOuTanu. Kiaccupukaius XuMAYeCKUX 3JIEMEHTOB (S-, -,
d-, f-smementnl). PacmpenencHue 3JCKTPOHOB IO aATOMHBIM  OPOUTAIISAM.
DneKTpoHHbIE KOH(PUTYpaIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(PUTYpallud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

ITepunonnueckuit 3axkoH U [lepuonnueckas cucremMa XUMUUYECKUX JIEMEHTOB
.. MengaeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cUCTEMBI
XAMHUYECKUX DAJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXKHBIX BEHIECTB MO TpynnaMm W NOepuojaM. 3HAYCHHE
nepuoanueckoro 3akona /[.M. Menneneesa.

XuUMMYecKass CBs3b. BHAbl XMMMYECKOW CBSI3U: KOBAJICHTHAs, MOHHAas,
MeTajuinyeckas. MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOM CBA3U: OOMEHHBIA W
JIOHOPHO-AKIENTOPHBIA. DHEPTUS U JIMHA CBSI3U. [[0MApHOCTH, HAPABIECHHOCTH U
HACBhIIIAEMOCTh KOBAJECHTHOM CBsA3U. KpatHeie cBsS3u. BopoponHas CBA3b.
MexmoneKyIsspHbIe B3aUMOCUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI ¢ UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBienne 0 KOMIUIEKCHBIX coeqMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaH/bl. 3HAYCHHWE KOMIUIEKCHBIX COEIUHCHUH.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUU.

BemectBa  MOJEKYJSIpHOTO W HEMOJEKYJSIPHOTO  CTpO€HHsS.  Tumbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o nucrnepcHbix cucremax. Mcturubie pactBopsl. [Ipencrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIICHTPAIIMA PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceileHupie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanys u HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. T pUBUATHLHBIC
Ha3BaHM OTJEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XMMUYeCKUX peakiii B HEOPTaHUYECKOW M OPTaHUYEeCKOM
XUMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB; 3aKOH COXPAHEHWS U MPEBpAIICHUS
HHEPTUU MPU XUMHUYECKUX peakiusX. TernoBble 3QPEeKThl XUMUUECKUX PEaKIUu.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHUYECKON peakliu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (DaKTOPOB.
['oMOreHHBIE U reTepOoreHHbIe peakunn. Katanus u Kataau3aTtopsl.

OO6patumble 1 HeOOpaTUMBbIE peakuu. XUMHUUecKoe paBHoBecue. KoHcTaHTa
XUMUYECKOr0 paBHOBecHUsl. DaKTOpBI, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHUEHTPAIIMN BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuueckas auccormaius. CuibHbIe U CJA0ble  AJIEKTPOJIUTHI.
Crenenp nuccounanuu. Cpena BOJIHBIX PAacTBOPOB: KHUCJIOTHAs, HEWTpaibHAasi,
nienioyHas. Bomopoausiii mokaszarens (pH) pactBopa. I'maponus coneit. Peakiiuu
MOHHOT0 OOMEHa.

OKUCIIUTENBHO-BOCCTAHOBUTENbHbIE  peakuuu.  CTErneHb  OKUCIICHUS.
Okucnurenbs W BOCCTAHOBUTENb. [Iponecchl OKHUCIEHHUS W BOCCTAHOBJICHHS.
BaxkHeiilime OKHCIWUTEINM W BOCCTAHOBUTEIU. MeTon 3JeKTpOHHOro OaliaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyUYE€HUS BEHIECTB M HX MPEBPAIICHUN:
pa3lIoKEHNE MEPOKCUAA BOJOPOJAa B IPUCYTCTBHM KATAJIM3aTOPa, MOJCIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEACHUE PEAKIIUM HOHHOTO OOMEHa, OTNpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBIO HHIMKATOPOB, U3YYECHUE BIMSHUS PaA3JIUYHBIX
(GbakTOpoB Ha CKOPOCTh XHMHUYECKOW pEaKIMd U TIOJOXKEHHE XUMHUYECKOTO
PaBHOBECHS.

Heoprannyeckasi xummusi.

[Tonoxxenne HemeraiuioB B lleproanmyeckor CUCTEME  XMUMHYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTPOCHUSI UX aTOMOB. DU3HYECKUE
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha PUMEPE KUCIOPOAa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, ¢usndeckue M XUMHYECKUE CBOMCTBA: PEAKIUU C
METaJUlaMM W  HEMETAJUIAMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ MIOpuibl.
ToIIMBHBIE SJIEMEHTHI.

[anorensl. HaxoxpaeHue B mpupojie, CocoObl MONy4YeHHS, (U3NYECKUE U
XMMHUYECKUE CBOMCTBA. ['anoreHoBOgopoibl. BaxkHeimue Kucmopoacoaepxamme
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble ¥ MPOMBIIUICHHbIE CIOCOOBI MOJTYYEHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI TOTYYEHUS
kuciopona. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIopoAa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. HaxoxaeHue B TpUPOJE, CHOCOOBI MONy4YeHUs, (U3MYECKUE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcupn cepoi(IV), okcun
cepol(VI). CepHucTtas u cepHas KHCJIOTHI M UX coiau. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. HaxoxneHue B TMpupoje, CHocoObl MOMydeHus, (U3MYECKUue u
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOUM KUCIIOTHI. [IpuMeHnenue azora
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxknenue B mpupojae, crnocoObl MOMydeHUs, (PU3MUYECKUE U
xumuueckue cpoiictBa. Pochunsr u dochun. Oxcunbl dochopa, dhochophas
kuciora u e€ comu. Ilpumenenue dochopa u ero coenuneHuit. dochopHbie
yI00peHHUS.

VYriepon, HaxoXIeHHWE B NOpuUpojae. AJUIOTPONHbIE  MOAUPUKALUU.
dusznyeckue MW XUMHUYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yronpHas kuciotra u e
COJIM. AKTHUBUPOBAHHBIA yroib, ancopOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MpPOCTHIX BEHIECTB, OOpPa30BaHHBIX YTIEPOJOM, U €ro
COCIMHECHUM.

Kpemunii. Haxoxnenne B mpupoze, crnocoObl Mody4yeHus, (hU3nvecKkue u
xumuyeckue cpoiictBa. Oxcun kpemHusi(IV), kpeMHHEBass KHUCIIOTa, CUIMKATHI.
[IpumeHeHue KpemMHus U ero coenuHeHui. CTekso, ero nojiydeHue, BUIbl CTEKIIA.

[Tonmoxenne mertamioB B [lepuoanyeckon cUCTEME XUMHYECKUX DJIIEMEHTOB.
OcCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX O00O0JOUYEK aToMOB MeTauioB. OOmue
¢dbuznyeckre cpoiicTBa MeTauioB. [IpuMeHeHHe MeTalioB B OBITY W TEXHHUKE.
CnuiaBbl METaJIOB.

DONEKTPOXUMHYCCKUI Pl HanpsbkeHwid  MetawioB.  OOmme  crnocoObl

MOJTY4CHUS METaJIOB: TUAPOMETAILTYPIHs, MAPOMETAILTYPIus,
anektpoMetaiutyprus. [lonarue o koppo3uu MetamuioB. CHocoObl 3alllMThl OT
KOPpO3UHU.

OO6mrast xapakrepuctuka MetauioB [A-rpynmer [lepuogmdeckoit cucTembl
XUMHUYECKUX 2dyieMeHToB. Harpuii u kanuii: mnomydyenue, ¢Qusnueckue u
XUMHUUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUMN.

O6mras xapakrepuctuka metawioB I[A-rpynmer [lepuoandeckoil cucTembl
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMii: mnonydyeHue, ¢Gu3MUecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTBHIX BEIIECTB U HX COCAUHEHUHU.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



AnroMuHMIL: TonydeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BeIlleCTBa M €ro coeauHeHuid. AmdorepHble CBOMCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OO6miass  XapakTepucTUKa MeTauloB MMoOouHbIXx mnoarpynn  (b-rpymim)
[leproguyeckoi CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

du3nvecKre U XMMUYECKUE CBOMCTBA XpOMa M €ro coelquHeHuil. OKCUabl U
rugpokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nuecKkue W XHUMHYECKHE CBOWCTBA MapraHlla M €ro COCIMHEHUH.
Baxneiimme coeaunenuss Mapranuna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

dusznyeckrue U XMMUYECKHE CBOMCTBA Keje3a U ero coequHeHuil. OKCUbI,
rugpokcuasl u comu xene3a(ll) u xenesa(Ill). [Tonydenne u npuMeHeHHE Kele3a
Y €r0 CILIABOB.

Pu3NUeCcKne U XUMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[uuk: momydyeHue, (U3MUECKUE M XHMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUIPOKCHIA ITUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[pumeneHue
LMHKA U €r0 COCIMHECHUM.

OKCIEpUMEHTANIbHbIE METOJIbl M3YyYEHUS BELIECTB W MX MPEBPAILICHHI:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xkene3a, MarHus B
KHUCJIOPOZE, H3YYEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aUMOJCHCTBHE
HIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAIIOB C BOAOW (BO3MOXHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKEje3a C pacTBOPAMHU KHUCIOT U
1IeJI04Yel, KaYeCTBEHHbIE PEAKI[MU Ha HEOPTAHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
W KaTUOHBI METAJIJIOB, B3aMMOJICUCTBUE THUIPOKCUIOB aIOMUHUS U LHUHKA C
pacTBOpaMM KHMCJIOT M LIENOYEH, PEHIEHNE dKCIIEPUMEHTAIBHBIX 3aa4 [0 TEMaM
«Tanorensr», «Cepa u e€ coemuHeHus», «A30T U (Hochop U WX COCTUHEHUS»,
«Mertaibl TIaBHBIX OATPYID», «MeTanibl TOOOUHBIX TOATPYIII.

XUMUS U JKU3Hb.

Ponp xumuu B oOecrieueHnr yCTOMYMBOTO pa3BUTHS desioBeuecTBa. [lonsaTre
O Hay4YHBIX MeETOJaX I[IO3HAHUS W METOJOJOTUM HAyYHOTO HCCIIEAOBaHUS.
Hay4Hble npuHIMIBI OpraHu3aliid XUMUYECKOT0 MTPOU3BOoICTBA. [IpoMBITIICHHBIE
CrocOOBI TOTYYEHUs] BAKHEUININX BEIIECTB (Ha MpuUMepe MPOU3BOJICTBA aMMHUaKa,
CEpHON KHUCJIOTHI, MeTaHoJa). [IpoMbIlIIeHHBIE CIOCOOBI MOMYUYECHUS METALIOB U
CIUIaBOB. XUMHUECKOE 3arpsi3HEHHE OKpYXKalollel CpeAbl U €ro MOCIEACTBHUSL.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKOW 0€30MacCHOCTH.

Xumusi W 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpexacTBa. lIpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUN MEIULIMHBI.



XYMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Ponb xumun B
o0ecrieueHnH IUILEBOM 0€30M1aCHOCTH.

Kocmernueckne u mapgromepusie cpenactBa. beitoBas xumus. [IpaBuia
0€30IacHOr0 HCIOJIb30BaHMs TPENaparoB OBITOBOW XUMHUH B IOBCEIHEBHOM
KU3HU.

XuMUsL B CTPOUTENIBCTBE: BAKHEHIINE CTPOUTENIbHbIE MaTepHalibl (LIEMEHT,
O€TOH).

XHUMHS B CEIIBCKOM XO03siiicTBe. OpraHMYecKue U MHUHEpaIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTEpHaJIbl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 1is anekTponukd. Hanorexnomoruu.

PacuérHele 3anaun.

Pacuétel: Macchl BemecTBa Wi 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOLIMX B PEAKLUHUH BEIIECTB,
maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB pEaKLUUH, €CJIU OJHO U3
BELIECTB HMMEET IPUMECH, MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTA
peakumu, €Ciaud OJHO W3 BEIIECTB JaHO B BHJE pPacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JIOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOM JOJM W MOJSPHOMU
KOHLIEHTpallud BEUIECTBA B pPAacTBOpPE, AOJIM BbIXOAA MNPOAYKTa PpEAKIUU OT
TEOPETHUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNpeaMETHBIX  CBsi3ed MpU  M3Y4YeHHM O0med u
HEOpPraHU4eCKOW XUMHUH B 11 Kjacce OCyIIEeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHH, NPUHATHIX B OTAEIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO11ue ecTecTBEHHO-HAay4YHbIE MTOHATHS: SBJICHUE, HAYYHbIM (hakT, rumnoTesa,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KIacCHU(pUKALM, NEePUOAUYHOCTh, HAOIIOACHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®usnuka: Marepus, MHKPOMHp, MaKpOMHpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIBI, PATHOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHb,
BEIIECTBO, TEJNO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, WJCAJIbHBIN Tras,
bu3nUecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kimerka, opranusM, 3Kocuctema, ouocdepa, MeTaboIU3M, MAKPO-
U MUKPODJIEMEHTHI, O€JIKHU, KUPbI, YIIIEBObI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIE MOPOJBI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypcehl.

TexHOomOrus: XUMMHAYECKAsl TMPOMBIIUIEHHOCTb, METAJLUIYPrUsl, CTPOUTEIIBHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, NMUIIEBAS MPOMBIIUICHHOCTD,
dapmaneBTHUECKasE ~ MPOMBIILIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX



npemaparoB, IPOU3BOJACTBO KOHCTPYKOHMOHHBIX  MATCpUAIOB, OJCKTPOHHAA
IMIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHA
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSATEIBHOCTHBIM TMOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CpPEIIHETrO
oOmiero o0pa3oBaHUs BBIICICHBI CJICAYIONIME COCTABIIAIONINE: OCO3HAHUE
OOYYarOIIMMUCST POCCHUHCKON TpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJaMU W HOPMaMu T[IOBEJICHUS, HaJIU4YWe
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTH LIEJIU U CTPOUTD
YKW3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PpE3yNbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAKOT
c(hOpMUPOBAHHOCTh OIbITA IO3HABATEIIBHOM M MPAKTUYECKON JEesSTEIbHOCTH
OoOy4JaronIuXxcs B MPOIECCE peau3aii 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUA MpeaAMeTa «XUMHSD» OTPaAXKaAIOT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEIILHOM M MPAKTUYECKON JEATEeIbHOCTU
oOyyJarommxcsi B MPOIECCe pean3alur 00pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCIIMTAHUS

OCO3HaHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00SI3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTAaBICHUSI O COLMAIBHBIX HOPMAaX M TPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIE€ATEIBHOCTH MPH CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENbHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEpPEHHs, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YUEOHOU NEATEILHOCTH,

2) NaTPHUOTHYECKOT0 BOCIIMTAHHUS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HaydYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXXEHHSI K TIPOLIECCY TBOpPUECTBa B 00JIACTM TEOPUU M MPAKTUYECKOTO
NPUJIOKEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh pPe3yJbTar
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;



MHTEpECa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUU U MOCIEIYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE IOBEJIEHHWE M TMOCTYIKH CBOMUX TOBapHUIIECH ¢
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMSI MOCIIEICTBUN
MOCTYIIKOB;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

NOHMMaHUsl LEHHOCTEH 370pOBOro MU 0O€30MacHOro o0pas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJIoficHUsl TpaBwil 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBHOCTH;

MOHMMAHUA [EHHOCTH TPAaBWJI WHAMBHAYAIBHOTO M  KOJUIGKTHBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TIOCIEJCTBUNA W HEMPHUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEO0BATEIbCKOM
NEeSATEeIbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JPYrux BHUIAX
NESATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEHIEHUM MPaKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPeccuil pa3IudyHoOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBaXEHUS K TPYyAy, JIOJIAM TpyJa U pe3yJbTaTaM TPYJAOBOW NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HMHAMBUAYAJbHON TpaeKTOpUU
oOpazoBanus, Oyaymiedt npodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOTHYEeCKOT0 BOCIIUTAHNS

HKOJIOTMYECKU 11€JecCO00pa3HOro OTHOIIEHHUS K MPUPOAE KaK HCTOUYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUSl TJI00ANTBHOTO XapakTepa SKOJOTHYECKUX MPOoOJeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;



OCO3HAHUS HEOOXOJUMOCTH HWCIIOIB30BAHUS JOCTIKCHUNW XUMHH IS
pELIEHHs BOIIPOCOB PAllMOHAIIBHOTO IPUPOJOTIOIB30BAHMS;

AKTUBHOTO HEOPUATHS JCUCTBUW, MPUHOCIIIUX BpEI OKPYXKaroUeu
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HaJIMYUsl Pa3BUTOTO 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B TO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPaKTUKE, CIIOCOOHOCTH W yMEHUSA AaKTHBHO IMPOTHBOCTOSATH HACOJIOTHUU
xemodobuu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUsl CcHenu(PUKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
GbopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHUpE Kak O €IMHCTBE MPUPOJbI U YelIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XUMHH JJIS  COBPEMEHHOU
UUBUJIM3AUUU: B €€ T'yMaHMCTUUYECKOM HAIIPABICHHOCTH W Ba)XHOW pPOJIM B
CO3/JaHUM HOBOM 0a3bl MaTepUAIbLHON KYJIBTYPhl, B PEIICHUH TJI00ATBHBIX
npoOJjieM YCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUILIEBOM M IKOJIOTUYECKON 0€30MacCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECTICUCHUN
YCJIOBUM YCHEIIHOTO TPY/ia U HKOJIOTUYECKH KOM(OPTHOM KU3HHU KAXKIOTO YICHA
o0I11IeCcTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIMOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MOJTy4aeMbI€ 3HAHUS JJIs aHAJIN3a U OOBSICHEHUS SBJICHUM OKPYKAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIC 3aKITIOUEHHUS HA
OCHOBE HAy4yHbIX (DaKTOB W MMEIONMIUXCS JIaHHBIX C IIEeJbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOIOB;

CITIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpEeCca K MO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUM 1O XUMHUH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B pazMyHBIX cepax MpoPpecCuoHAIbHON
NEATEIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbHI

MertamnpenmMeTHbIe pe3yIbTaThl OCBOCHUSI MIPOrpaMMbI [0 XUMHUHM Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble A (QOPMUPOBAHMS  MHPOBO33PEHUS  OOyUYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPeIMETHBIE) OOIICHAayYHbIe TOHSATHS, OTPAKAIOIIUe
IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEHU(UKYy METOAOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, YHEPTHSs, SBICHHE,
npoliecc, CUCTeMa, Hay4HbI (PaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme (dopmHpoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITETEHITUU 00y4aroInXcs;
CHOCOOHOCTh o0yyJaromuxcst UCIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE pe3yiabTaThl OTPAXKAKOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

1) 6a30BbIE JJOrHYECKHE AeiiCTBHS:

CaMOCTOSITeNIbHO  (OPMyNMpOBaTH W aKTyaJIU3UpPOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTHUKEHUS, COOTHOCUTD PE3YIbTAThI ACATEIBHOCTU C ITOCTABJIEHHBIMU LIEJISIMU;

WCMOJIb30BaTh MNPU OCBOCHUM 3HAHUW MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKU TMOHATUHW W YCTAHABJIMBATH MX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsi OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAHMS U KPUTEPUU I KiIacCH(PUKAIMU BEIIECTB H
XAMUYECKUX PEAKIINM;

YCTaHaBJIMBaTh IPUYUHHO-CIEACTBEHHBIC CBA3U MEXKAY HU3y4acMbIMU
SIBJICHUSIMU;

CTPOUThH JIOTMYECKUE pPaCCyXJCeHUsl (MHAYKTUBHbBIC, JCAYKTUBHbBIC, TIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

NPUMEHSATH B IIPOLIECCE MO3HAHUS HUCIIOJIb3YEMbIE B XUMHUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BbIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTA, XHUMH4YECKass QopMmysa, ypaBHEHHE XUMHUUYECKOU



peakuuy — MpU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTHUYECKHX 3a]ad,
MPUMEHSTh HAa3BaHHbIE MOJEIIbHBIC TIPEICTABIICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 06a30BbIe HCCJIE0BaTEIbCKIE AeCTBHSA:

BJIQJIETh OCHOBAMHU METOJIOB HAyYHOI'O IMO3HAHHS BEIIECTB U XWMHUYECKHX
peaxKuuii;

(GopMyTUpOBATh LIETH U 33Ja4U UCCIIETOBAHMS, UCIIOIb30BATh MOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJII (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMU CAMOCTOATENIBHOIO IUIAHUPOBAaHUSA W MPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMs HaOMIOaTh 33 XOA0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (POpMyIHpPOBATH
000OIIEHMS U BBIBObI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

MpUOOpeTaTh OMNBIT YYCHUYECKONM HCCIENOBATEIIbCKOM U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIICHUs MPaKTUYECKUX 3a/ad, MPUMEHEHUIO pPAa3INYHbIX
METOJIOB ITO3HAHMSI.

3) pa6oTa ¢ uHpopManHeEii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHMKAaX HHPOpMauuu (HAy4dHO-
NOMyJisipHasl JIUTeparypa XUMHUYECKOIO COJEp)KaHMs, CIpaBOYHbIE IOCOOMS,
pecypcbl HTEpHETa), aHaIM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HopMm
MpPEICTaBIICHNUS, KPUTHYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTD;

(opMyIMpPOBATH 3alpPOCHl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
orObope wuHpOpMalMK, HEOOXOAUMOM [JIsi BBINOJIHEHUS Y4E€OHBIX 3aj1ay
OIPEIIECIIEHHOTO TUTIA;

mpuoOpeTaTh OMBIT HMCIOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUHA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpATh  ONTUMaIbHYIO  GOpMYy  TpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHbIM A3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(MOpMAIMell: MNPUMEHATh MEXKIpeAMEeTHble (pu3nyueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYyITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAJHOCTH.

KoMmyHnKkaTHBHBbIE yHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS:



3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKAaeMON TEMBI B X0/1€ AMATIOra U/WIn
JUCKYCCHUH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCUTEJIBHO BBIIOJHEHMS IIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3EHTALMENl pe3yJIbTaTOB I03HABATEIbHOM JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HUCCIESTOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peau3alii Y4eOHOTO MPOeKTa, U (POPMYITUPOBATH BHIBOIBI
10 pe3yjbTaTaM IPOBEAEHHBIX HCCIEIOBAHUM NMYTEM COIJIACOBAHUS IMO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PerJISITI/IBHbIe YHUBEPCAJIIBHBIC yqeﬁnble I[eﬁCTBHﬁ:

CaMOCTOSITENIbHO ITUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
JeSTENIbHOCTD, OMpeenss e€ Ienu W 3a7add, KOHTPOJIUPOBAaTH U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpEAjaraéMblid alropuT™M JACHCTBUNA MpHU
BBIMIOJJTHEHUM YYE€OHBIX W HCCIENOBATENIbCKMX 3aJlad, BbIOMpaTh HaubOoJjee
3¢ eKTuBHBIN Ccroco0 WX peneHus ¢ Y4ETOM TOJIYYCHHS HOBBIX 3HAHUUA O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBJIATh CAaMOKOHTPOJb JEATCILHOCTH Ha OCHOBE caMoOaHajau3a |
CaMOOIICHKH.

NPEIMETHBIE PE3YJIbTATbBI

[IpeameTHBIC pe3yIbTaThl OCBOSHUS MPOTPAMMBI 110 XUMHH Ha YTITyOJIEHHOM
YpPOBHE Ha YPOBHE CpeaHero oOIero oOpa3oBaHUs BKIIIOYAIOT cHelu(uieckue
JUIs yaeOHOTro mpeaMeTa « XUMUs» Hay4dHbIe 3HaAHUS, YMEHUS U CTIOCOOBI JCHCTBHIMA
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOoOPa30BAHUIO 3HAHUMN, BUIBI JCSITCIBHOCTH
10 TIOJYYCHHWIO HOBOTO 3HAHHMS W NMPUMEHEHWIO 3HAHWW B PA3JIMYHBIX YYEOHBIX
CUTYaIlMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYyAIlUsIX, CBA3aHHBIX ¢ XuMuen. B
mporpaMme MO0 XHWMHH TPEIMETHBIE Pe3yJbTaThl MPEACTABICHBI 10 TOJaM
W3YYCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XuUMUS»
OTPaXKaIoT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MECT€ W 3HAYEHUH OPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pojiu B 00ECIEYEHUU YCTOMYUBOIO
pa3BUTHS YETIOBEUECTBA B PEUICHUH MPOOJIEM HKOJIOTMYECKOM, YHEPreTHUECKON U



NUIIEBON O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3IaHUU HOBBIX MaTEpUaJIOB,
HOBBIX VCTOYHUKOB DHEPIUH, B obecrieueHuun PalMOHAIBHOIO
IPUPOJIONIOIb30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KYJIbTYpHI
YeJ0OBEKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpass  BKIJIOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AIIEKTPOHHAs
obonouka aroma, s-, P-, 0-aTOMHBIE OpOWTAllM, OCHOBHOE H BO30YXIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMsl aTOMHBIX OpOWTanei, HOH, MOJIEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIM O0BEM, YTIIEPOIHBIN CKeeT, (DYyHKIIMOHAIbHAS
rpynma, paaudkal, CTPYKTYpHble (QopMyibl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHbIC), M30MEpPHUSl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpHuecKas,
ONTUYECKasi), W30MEphbl, TOMOJOIMYECKUN PsA, TOMOJOIH, YIJIEBOAOPOIBL,
KHCIIOPOJ- U a30TCOJIEpKAINE OPTraHUYECKHE COCIUHEHHUS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOPHUH, 3aKOHBI
(nepuonmueckuii 3akoH /. W. MenneneeBa, Teopusi CTPOEHHS OpPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BELIECTB, 3aKOH COXPAaHEHHUS
U TPEBPALLEHUS HHEPruM MpH XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAUIUE B OCHOBE
MOHUMAaHUsl MPUYMHHOCTUA U CUCTEMHOCTH XMMHUUYECKUX SIBICHUI; TPeICTaBICHUS
O MEXaHU3MaX XHMHUYECKUX pEaKUUd, TEPMOAMHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BJIMSHUU aTOMOB M I'PYIII aTOMOB
B MOJIEKYyJIax (MHAYKTHBHBIM U Me30MepHbIN 3¢ ekTsl, opueHTanTsl | u Il pona);
(aKTOJOrMYECKUE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJYYEHWU U O€30MaCHOM
WCITOJIb30BAaHUU BAXKHEWILIMX OpPTraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NESTEIIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAy4YHBIX  HPUHIMIAX  XUMHYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKH HePTH);

c(hOPMHUPOBAHHOCTh YMEHHUU: BBISBIATH XapaKTEpPHbIC NMPU3HAKU TOHSATHUH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS TMPU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTH YMEHUI:

HCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JUJII COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUUYECKUX
BELIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIUl U PaCKpbhIBaTh MX CYIIHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUKA  IOCPEACTBOM  COCTABJICHHMS
AJIEKTPOHHOTIO OajaHca dTUX peakuuil, peakuuid HMOHHOrO OOMEHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX HMOHHBIX YPAaBHEHU;



M3rOTaBIMBAaTh MOJAEINA MOJEKYJ OPraHWYECKHX BEIIECTB JUIsl WILTIOCTPALUU
UX XMMHYECKOIO U IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpPMUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJIC)KHOCTh HM3YYCHHBIX
OpraHMYECKMX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONPEIEIEHHOMY
KJIacCy/Tpynmne COEIMHEHUI, JaBaTb UM Ha3BaHMs 110 CHCTEMaTUYECKOU
HoMmeHknarype (IUPAC) u nmpuBOIuTh TpUBHAJIbHBIE HA3BaHUS AJI1 OTIEIbHBIX
IpEJICTaBUTENIEH OPraHUYECKUX BEUIECTB (ITHJIEH, alleTUIIEH, TOIYOJI, INIMILIEPHUH,
ATHJICHTIIUKOb, (EHOJ, (OopMaNbIErul, aleTalbIeru, aneTOH, MYypaBbHHAS
KHCJIOTa, YKCYCHasl KMCJIOTa, CTEAPUHOBAsI, OJICMHOBAs, MTAJIbMUTHHOBASI KUCJIOTHI,
IJIMLUH, aJlaHUuH, MajbTo3a, (PPYKTO3a, aHWJIMH, JUBUHWI, U30IPEH, XJIOPOIPEH,
CTHPOJI U IpyTHE);

c()OPMUPOBAHHOCTh YMEHHUS OIpPEACNATh BHUJ XHUMHYECKOM CBA3M B
OpraHUYECKUX COCIMHEHUSX (KOBAJIEHTHAas M WOHHAs CBs3b, G- M T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUSI MPHUMEHSTHh IOJOXKEHUS TEOPUH CTPOCHHUS
oprannyeckux BeuectB A. M. BytnepoBa nisi 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c()OPMUPOBAHHOCTh ~ YMEHHMH  XapakTepuU30BaThb  COCTaB, CTPOCHUE,
¢usznyeckue M XUMHYECKHE CBOMCTBA TUIWYHBIX IPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHUYECKUX BELIECTB: AJKAHOB, LIMKJIOAIKAHOB, aJKEHOB, aJIKaJUECHOB,
QJIKUHOB, apOMAaTUYECKHX YTIJIEBOAOPOJIOB, CIHUPTOB, AaJBJIETHI0B, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, AMHHOKHUCIJOT, OEJIKOB, YTJI€BOAOB (MOHO-, IU- W MOJUCaXapuoB),
WUIFOCTPUPOBAaTh ~ IE€HETUYECKYKD  CBSI3b  MEXKIAYy HUMU  YPaBHEHUSMH
COOTBETCTBYIOIIUX XMMHYECKHUX PEAKUHM C HCIOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOPMUPOBAHHOCTh YMEHUS TMOATBEPKIAaTh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCUHEHUN OT
KPaTHOCTH U THIa KOBAJIEHTHOU CBSI3U (G- U T-CBSI31), B3AMMHOTO BJIMSIHUSI aTOMOB
Y TPYyII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTh UCTOUHUKHU YTJIEBOJIOPOJHOTO
Coipbs  (He(Thb, NPUPOAHBIA Ta3, yroib), CHOCOOBI €ro NepepadoTKU U
MPaKTUYECKOE MPUMEHEHHE NPOAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHUHA O E€CTECTBEHHO-HAYYHBIX
METOJlaX MO3HaHMs — HaOJIOJCHNH, U3MEPEHUHU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSAThH 3TH 3HAHUS;

c(OpPMUPOBAHHOCTb YMEHHUSI NPUMEHATH OCHOBHBIE ornepanuu
MBICIIUTENIBHON JEATENIbBHOCTH — aHajlu3 M CHUHTE3, CpaBHEHHE, 0000IIeHueE,



CUCTEMATHU3AIINIO, BBIABICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€Ud — ISl U3YUYEHUS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIMII;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTEepUaJIbHOTO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO0 OPraHUYECKOW XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOPMHUPOBAHHOCTh YMCHHI: TMPOBOAUTH PACUETHl 1O XUMHYCCKUM
dbopmynamM U ypaBHEHHUSM XUMHUYECKUX PEAKIIUN C WUCIIONIh30BaHUEM (PU3NUECKHUX
BeNMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIINX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHHID XUMHUYECKON
dbopMyIibl BElIECTBa MO M3BECTHBIM MAaCCOBBIM JIOJSIM XMUMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJOTMYECKOM  Oe30MacHOCTH  TOCJEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATENILHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKon
BEILIECTB, UCMOJb30BATh MOJIYYEHHbIE 3HAHUS JJISl IPUHATUS TPAMOTHBIX pPEIICHUN
npo0JieM B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO IJIAHUPOBATh M TPOBOIUTH
XUMUYECKUNA DJKCMEPUMEHT (TOJIydeHHE W M3YyYEeHHE CBONCTB OPTaHMYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKUHH YIJIEBOAOPOAOB PpA3JIMYHBIX KIJIACCOB H
KHUCJIOPOJACOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTATbHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IMPaBUII
Oe3omacHoro oOpamieHusi ¢ BeHeCTBAaMU M J1a0OpaTOpPHBIM 000PYIOBaHUEM,
dbopMyIupoBaTh 1€b HWCCIAEAOBAHUS, TMPEACTABIATH B Pa3IU4HON (popme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUI:

coOJIroAaTh MpaBUjIa SKOJOTHYECKH 11€JIECO00Pa3HOTro MOBEICHUS B OBITY U
TPYIOBOU JEATEIIBHOCTH B IEJSIX COXPAaHEHHUS CBOETO 3/I0POBbS, OKPYKAIOIIEH
MIPUPOJHOM CPEIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JEHCTBHUSI HAa YKUBbIE OPTaHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokazatens [1JIK;

aHaJIM3UPOBATh 1EJECO00PA3HOCTh MPUMEHEHHUSI OPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh YMEHUMW: OCYIIECTBIATh II€JICHANIPABICHHBIM TOWCK
XUMHUYECKON MH(POpMAIINKU B pa3IMYHBIX UCTOYHUKAX (HAy4YHas U yueOHO-HAydHas
JUTEpaTypa, CpeacTBa MaccoBOM nHpopManuu, MIHTEpHET U apyrue), KpUTUYECKH
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadaTsiBaTh €€ U HUCIOIb30BaATh
B COOTBETCTBUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmas w HeopraHmdeckas
XAMUSD) OTPAXKAKOT:

c(OpPMHUPOBAHHOCTh TPEJICTABICHUNA: O MAaTEepUaILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJIEHUWA NPUPOJbI, O MECTE W 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECIEUECHUU YCTOMUHMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYECKOW W THINECBON
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEPUATIOB, HOBBIX
WMCTOYHUKOB SHEPIHM, B OOECIEYEHUH PAlMOHAIBHOIO MPHUPOIOINOIb30BaHUS, B
dbopMHpOBaHUM MHUPOBO33PEHUSI W OOIIeH KyJbTyphl UeEJOBEKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO M MPUPOIHOU

cpere;
BJIQJICHHC  CHUCTEMOHM  XHMHUYCCKHUX  3HAaHWH, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIIAE IIOHATHSA — XHMHYCCKHH 3JIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJICKTPOHHAS 000JI0YKa aToMa, S-, P-, 0-aToMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpHIM3alusl aTOMHBIX OpOuTajneil, HWoH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCIICHHS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMUecKasi, BOJOpPOHAs),
KpUCTAJUTMYECKAasl PEIIETKA, XHUMHUYECKas peakUus, PpacTBOp, OJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, 3JEKTPOJUTUYECKAs JUCCOLMAIMSA, CTENEHb JUCCOLMALIUM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIHUTE]Ib, BOCCTAHOBUTENb, TEIJIOBOM A(DdeKT
XUMUYECKON peaKIMK, CKOPOCTh XUMUYECKON pEaKIi, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHUS AIIEKTPOJUTHUECKON AMCCOLUAINM, MEPUOIUUYECKHIM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHNS] SHEPTUHM NIPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JACHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKHI S3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEXKAllue B OCHOBE IOHHUMAHHUS
NPUYMHHOCTA U CHUCTEMHOCTH  XHMHYECKUX  SBJICHUH;  COBPEMEHHBIE
IIPEICTABICHUS] O CTPOEHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSPHOM H
HAJMOJIEKYJISIPHOM  ypOBHSAX; TIPEJCTABICHUA O MEXaHU3MaX XHUMHYECKHX
peakiuii, TEePMOJUHAMUYECKUX W  KHHETUYECKUX  3aKOHOMEPHOCTSX X
MPOTEKAHHS, O XMMUYECKOM PABHOBECHHU, PACTBOpAaX W AUCHEPCHBIX CHUCTEMaX;
(dakToNIOrHYeCKUe CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJTYYEHHMH U O€30IacHOM
WCIIOJIb30BAaHUU BAKHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUUECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAy4YHBIX  MPUHIOUIAX  XHMHUYECKOIO
IIPOU3BOJCTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpPHBIC MPU3HAKU TOHSITHH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCMHOJIb30BATh COOTBETCTBYIOLIME IMOHATHS MPH
ONKMCAHUH HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLECHU;



c(hOPMHUPOBAHHOCTh YMEHHSI HCIOJBb30BaTh XUMHUYECKYIO) CHMBOJUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  PEaKILUid,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OTIPE/ICTISATH BAJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX, BUJ XUMHUYECKOH CBSI3M (KOBaJIEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUI KPUCTAUIMYECKON pPEmETKA
KOHKPETHOT'O BEIIECTBA;

c(hOPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJIa XMMHYECKOM CBSI3M W THUMNA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpPMHUPOBAHHOCTh  yYMEHUN:  KJIacCU(UIMPOBATH:  HEOPraHUYECKUE
BEILIECTBA 10 UX COCTaBY, XUMUYECKUE PEAKIIMU IO PA3TUYHBIM IIPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(QQEKTy peakiuu, W3MEHEHUIO
CTENICHEH OKHCIICHUS JJIEMEHTOB, OOpaTMMOCTH, YYacTHIO Karaju3zaropa u
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUSI U KPUTEPHUH IS KJIaCcCU(PUKALIUN
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPHIBATH CMBICT MEPUOANUECKOTO 3aKoHa /JI.
N. MenneneeBa u 1EMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, 00BICHUTEIBHYIO
U TIPOTHOCTHYECKYIO (DYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHHUN: XapaKTepU30BaTh DJIIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOAOB
[Tepuomnueckoit  cucrtembl .M.  MeHneneeBa,  UCHONb3ysSl  MOHATHSA
«IHEPIeTUYCCKHE YPOBHM», «IHEPreTHUYCCKHE MOIYPOBHM», «S-, P-, O-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKUE COCTOSIHHSI aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XUMHYECKHX DIJIEMEHTOB U HX
CoeMHEHNH Mo nepuogaMm W rpynmaMm llepmogmueckon cucremsr . .
MenpeneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX JICKTPOHHBIX 000JIOYECK;

c(OPMHUPOBAHHOCTh YMEHMI: XapakTEepU30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIY HEOPraHMYECKMMH BEIIECTBAMHU C
MOMOIIIbIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOPMHUPOBAHHOCTh YMEHUS PACKPBIBATH  CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIIMA TTOCPECTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX PEaKIMW; PEeaKIMidi HMOHHOTO OOMEHa MYTEM COCTABJICHHS WX TOJHBIX U
COKpAaIllEHHbIX  MOHHBIX  ypaBHEHWM;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOO0Opa3oBaHus (Ha MpUMEpe TMIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );



c(OpPMUPOBAHHOCTh YMEHHUSI OOBIACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEaKIMi ¢ YYETOM HMX DHEPreTHUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMMHMYECKOM pEaKUUMU B 3aBUCUMOCTH OT Pa3JIMYHBIX
(akTOpOB, a TAKKE XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHS 1OJ1 BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

chOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XUMHUYECKUE PEaAKIUH,
JeXallue B OCHOBE IPOMBIIUICHHOIO MOJYYEHHS] CEPHOM KHCIIOThI, aMMHUaKa,
oOIIMe HayyHble MPUHIMIBI XUMUYECKUX IPOU3BOJICTB; LEIECO00Pa3HOCTD
IPUMEHEHUSI HEOPraHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHUPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHMM O METOJAX HAYYHOIrO
NO3HAHUA SIBICHUI NpUpOAbBl — HAONIOJCHHE, H3MEPEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peasibHbIl U MBICJIEHHBIN ), HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHUS NPUMEHATH 3TH 3HAHUS [IPU SKCIEPUMEHTAIIBHOM HCCIIEA0BAHUM BEILIECTB
U sl OOBSCHEHUS XUMHYECKHX SIBICHUN, HMEIOIUX MECTO B MPHUPOAE,
IPaKTUYECKOM JAESITEIIbHOCTH YeJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(hOPMHUPOBAHHOCTh YMEHHUSI BBIABIISTh B3aUMOCBSA3b XMMHYECKHX 3HAHHUU C
MNOHATUSAMU M TPEJICTABICHUAMH APYTHMX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIS
0o0s1ee OCO3HAHHOTO IOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUYETHL: C HCIOIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAST KOHLIEHTPALUS»;
Macchl BEUIECTBA WM 00BbEMA raza Mo U3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKLMH BEUIECTB; TEIUIOBOTO 3(dekTta
peaklny; 3HAYECHHsI BOJAOPOJHOIO IOKA3aTesl PACTBOPOB KHUCIOT M IIEIOYER C
W3BECTHOW CTENEHBIO JHCCOIMANNN; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PEAKLUHU, €CId OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHJIE PacTBOpa C
OMpe/IeIEHHOW MacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT TpUMECH); AOJIU BBIXOJA MPOAYKTAa pEeaKIuu; OOBbEMHBIX OTHOLIECHUUN
rasos;

c(OPMUPOBAHHOCTh YMEHUU: CaMOCTOSITENIbHO IUIAHUPOBATh U IPOBOIUTH
XUMUYECKUA  DKCIIEPUMEHT  (MpOBEACHHE  peakluuii HOHHOro  OOMeHa,
MOJATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEUIECTB, ONpPEACIICHHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOLIbID HWHIAUKATOPOB, HW3YYEHUE BIUSHUSA
pa3auuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHYECKOW  peakluu, pelieHue
DKCIIEPUMEHTAJBHBIX 3afa4 1o Temam «Metammey u  «Hemeramne») ¢
COOJIIOJIEHUEM TpaBUil 6€30MacHOro oOpalieHusl ¢ BEIECTBAMU U JIa0OpaTOPHBIM
o0opynoBaHueMm, (GOpMyJIUpOBAaTh L€db HUCCIEIOBaHMs, IPEACTABIATH B
pa3nuuHOil opMe pe3ynapTaThl SKCIEPUMEHTA, aHATU3UPOBATH U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpPMUPOBAHHOCTh YMEHUH: COOIOaTh MpaBUjia MOJIb30BaHUS XUMUYECKOM
nocyaod u J1abopaTOpHBIM O0OpPYJOBaHHEM, OOpAaIleHHs C BELIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIHUSAMH II0 BBIIOJHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OIBITOB, HKOJIOTMYECKU L€IecO00pa3HOro IOBEACHUs B OBITY U TPYAOBOM
JEATEIbHOCTH B LEISIX COXPAHEHUS CBOETO 30POBbS, OKPYXAIOLIEH NPUPOIHON
Cpelbl M JOCTH)KEHHS €€ yCTOMYMBOIO Pa3BUTHs, OCO3HAaBATh ONACHOCTb
TOKCHUYECKOI'0 JEHCTBUS Ha KUBbIE OPraHU3Mbl ONPEAEIEHHBIX HEOPTaHUYECKUX
BELIECTB, MOHUMasi cMbIca nokasarens [1J1K;

c(OpPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH II€JICHANIPABICHHBIM TOUCK
XMUMHUYECKON MHPOpMAIUH B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U ydeOHO-Hay4dHasI
JUTEpaTypa, CpeacTBa MaccoBOl MHPpopMannu, IHTEpHET U Ipyrue), KpUTUYECKH
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaLuio, nepepadaTsiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.
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Pa3nen 3. Kuciopoacoaep:xamiue opranndeckue coeJuHeHUs
3.1 Cruptel. Genon 11 1 https://m.edso0.ru/TJIS6WGJ5
KapOoHunbpHBIE COeTMHEHUS: abICTHIBI U
3.2 keToHbl. KapOoHoBbIe KHUCIOTHI. CIIOXKHBIE 21 1 https://m.edsoo.ru/O2NWGJZU2

s¢upsl. XKups



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
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 V1ieBoas1 9 https://m.eds00.ru/962BYGF10
Hroro no pazaeny 41
Pa3nen 4. A3oTcoaep:kaiiue opraHnyecKue coelMHeHnsl

4.1 AMuHbI. AMUHOKHCIIOTHL. benku 12 https://m.edso0.ru/K8B3H5PS1
Hroro mo pazneny 12
Pa3nen 5. BoicokoMoliekyJIsipHbIe COeUHEHHS

5.1 BricokoMoneKysipHbIE COETMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Uroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME



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

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo yacoB

JJeKTpoHHbIE (IU(PPOBHIE)

Ne i/ Konrpoasubie | IlpakTnuyeckue
NMPOrpamMmMbl Bcero oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. Teoperuueckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuonnueckuit
11
1.1 SAKOM H HICpHOITHECKAT CHeTeMa 9 https://m.edsoo.ru/R39EAGJPC
XUMHYECKHUX 31eMeHTOB /JI. .
MenneneeBa
.M
1.2 Crpoenne semectsa. Muoroobpasue 11 1 https://m.edsoo.ru/WA4FD2VJF8
BEILIECTB
1.3 XHUMHYECKUE PEaKIIUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Wroro mo pazneny 39
Pazgen 2. Heopranuyeckasi XumMus
2.1 Hemeramnnt 31 1 3 https://m.edso0.ru/9NCC2YQRJ
2.2 Mertauisl 23 2 https://m.edsoo.ru/YEU9WRJ21
Hroro no pazneny 54
Pa3zpen 3. XumMus u :Ku3HbL
M . X
3.1 CTOMBT HOSHATIHA B XHMIH. AHMIA A 9 https://m.edso0.ru/2Q4016NXK
KU3HDb
Hroro mo pasneny 9
OBILEE KOJIMYECTBO HACOB IIO
1 102 4 8

[TPOI'PAMME



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

IHOYPOYHOE INTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acon

KoHTpoJsbHbIe

Bcero
padoTsbI

IMpakTuyeckne
padoThbI

Jlara
HU3yYeHHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypchl

[Tpeamer u 3HaYeHUE
OpPraHMYeCKO XMMHUH,
MPEeJCTaBICHUE O MHOTOOOPa3uu
OPraHNYeCKUX COCAMHEHUMN

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

DIEeKTPOHHOE CTPOSHHE aTOMa
yriepoza (OCHOBHOE U
BO30Y>KIEHHOE COCTOSTHUS).
BaneHTHBIE BO3MOKHOCTH aToOMa

yriepozaa

https://m.edsoo.ru/0DI6 T8LI9R

XuMudeckas CBs3b B
OpPraHUYECKUX COCTUHEHMSX.
MexaHu3mbl 00pa3oBaHUs
KOBQJIEHTHOH CBSI3U, CLIOCOOBI
pa3pbiBa CBA3EH

https://m.edsoo.ru/C42CCDY5S

Teopus cTpoeHs OpraHUYECKUX
coequHenunilt A. M. bByrneposa

https://m.edsoo.ru/MIAFQ4PQO

Bunel nzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAsL.
DnexTpoHHbIe 3G (DHEKTH B
MOJIEKYJIaX OpraHU4eCKUX
COCIUHEHUI

https://m.edsoo.ru/GN3QZ8AHX

IIpencrasnenue o

https://m.edsoo.ru/P6AQN0OU22



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
https://m.edsoo.ru/P6AQN0U22

KJIacCH(UKALUK 1
CHCTEMaTH4YeCKas HOMEHKIIaTypa
(IUPAC) oprann4eckux BELIECTB

Knaccudukamnms peakuuii B
OPraHN4YeCKOM XUMHH

https://m.edsoo.ru/M5DJY MP9M

Cucremarusanus 1 00001eHne
3HAHUHU 110 TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUYECKHUH P,
obmrast hopMyIia, HOMEHKJIATypa
Y U30MEpHs, IJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

Pu3nYeCcKue U XUMUYECKHE
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/GV8LNQJ3X

11

Haxoxnenne aikaHoB B
npupojie. CriocoObl MOTydeHUs U
MIPUMEHEHHE AJIKAHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[Muknoankansl: obmmas popmyia,
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH CTPOCHMS U
XAMHUYECKHUX CBOMCTB, CITOCOOBI
MOJTyYCHHUS ¥ IPHMEHEHHUE

https://m.edsoo.ru/Q4B5900Q1A

13

Pemenne pacy€THBIX 337724 Ha
oTpeeNieHue MOJIEKYIIpHOU
(hopMyITBI OPTaHHUYECKOTO
BEIIIECTBA [0 MACCOBBIM JOJISIM
ATOMOB DJIEMEHTOB, BXO/IAIINX B
ero cocran. CucreMaru3anus u
000011IeHKE 3HAHMH 110 TeME

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
https://m.edsoo.ru/ED66JALEK

14

AJIKEHBI: TOMOJIOTHYECKUH P,
obmiast hopMyIia, HOMEHKIJIATYPa,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
Mosiekyi. CTpyKTypHas  I1c-
TpaHC-U30MEPHS ATKCHOB

https://m.edsoo.ru/NCGOE2K0J

15

dusznuecKkre U XUMHUIECKHE
cBoKcTBa alikeHOB. [IpaBuio
MapkoBHHKOBA

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

16

CrniocoObl mostydeHus u
IIPUMEHEHUE AIKEHOB

https://m.edsoo.ru/YSODCR6ZN

17

[TpakTuyeckas pabora Ne 1 mo
teme "[lonyuenue 3TuiieHa u
M3y4YeHHUe ero CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenne pacy€THbIX 3a1a4 Ha
OIPEJIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHUYECKOTO
BELIECTBA

https://m.edsoo.ru/XYWNMAYNA

19

AnKagueHsl: CONpsKEHHBIE,
M30JIMPOBaHHbIE,
KyMyJIupoBaHHbIe. OCOOEHHOCTH
AJIEKTPOHHOT'O CTPOEHUS

https://m.edsoo.ru/EKDS1U5UV

20

XHUMHUUYECKHUE CBOUCTBA
CONPSIKEHHBIX TUEHOB

https://m.edsoo.ru/M356GLRBE

21

CriocoOsl mostyueHust u
MIPUMEHEHHE aJTKa/IMEHOB

https://m.edsoo.ru/KT8M1N272

22

ATKUHBI: TOMOJIOTHYECKHH Psi,
obmast popmMyira, HOMEHKIIATypa,

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
https://m.edsoo.ru/N65WYKD93

ANEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI1, PU3NYECKUE CBOICTBA

23

XHUMHUYECKHE CBOMCTBA aJIKUHOB

https://m.edsoo.ru/MQ7A0O3SUC

24

KauecTBeHHbIe peakiiuu Ha
TPOMHYIO CBSI3b

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

25

CrniocoObl mostyueHus 1
IPUMEHEHHE AIKUHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agay: pacyérsl o
YPaBHEHHUIO XUMHYECKON
peaxkuuu

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/1I9DNOP1N8

28

ApEHBI: TOMOJIOTUYECKUH PSIII,

ob1mas popmyna, HOMEHKJIaTypa.

DNEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI O€H301a 1 TOIyoJ1a, UX
¢u3nueckue cBOMCTBa

https://m.edsoo.ru/WWNGDLBK5D

29

XHUMHUYECKUE CBOMCTBA aPEHOB:
peaKunu 3aMEeIICHUS

https://m.edsoo.ru/FCNHX9WY1

30

XHUMHUYECKUE CBOMCTBA aPEHOB:
peaxkuu MprUCOECINHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3071a

https://m.edsoo.ru/CSBNGDUCS

31

Oco0eHHOCTH XUMHUYECKUX
CBOMCTB CTUPOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Pemrenne pacy€THbIX 3a1a4 HA
ONpeAeICHUE MOJIEKYIISIPHOM

https://m.edsoo.ru/QFKSRGCXW



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

(bopMyIIbl OPraHUYECKOTO
BEIIECTBA

33

CriocoObl moy4eHus u
IIPUMEHEHHUE aPEHOB

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

34

I'enernueckas cBA3b MEXKAY
pa3IMYHBIMU KJIACCAMU
YIJIEBOIOPOAOB

https://m.edsoo.ru/IX70QOM5T7F

35

Pacuérel o ypaBHEHHSIM
XMMHYECKUX PEAKIIUH.
Cucremarusanus 1 o000IIeH1E
3HAHWH 110 TEME

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

36

[Ipuponnsiii ra3. [lonyrHsie
He(TSAHBIE ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

KameHHbI# yrosb 1 IpoTyKThI
ero nepepaboTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb u ciocoOs1 eé
nepepadotku. [IpumeHenue
MPOIYKTOB NIEpepadoTKu HeTH

https://m.edsoo.ru/OREQY2CYG

39

['eHeTHuecKas CBSI3b MEXKIY
Pa3IMUHBIMU Kj1aCCaMU
YTIIEBOIOPOJIOB

https://m.edsoo.ru/HQ22U8ZHE

40

["anoreHonpou3BOHbIC
YTJIEBOJJOPOIOB: AJIEKTPOHHOE
CTPOCHHE; PEAKI[UH 3aMEIIICHHSI
rajoreHa

https://m.edso0.ru/XX94BSSGR

41

JlelicTBHe 1Ien0YeH HA
raJIOT €HITPOU3BOTHEIE.
BzaumoneiictBre

https://m.edsoo.ru/FF11CTQKA



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

JIUrajJoreHaaKaHOB C MATHUEM U
IIUHKOM

42

Cucremaruzanus u 00001eHue
3HAHHUU IO pa3Jeiny
"VraeBogopoas"

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

43

KonTtponsHas paboTa 1o teme
"YrneBonopoibr"

https://m.edsoo.ru/EJHI0TT50

44

[IpenenbHbIE OHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKUH DAL,
obmrast popmyna, cTpoeHHe
MOJIEKYJI, ©30MepHs,
HOMEHKJIATYpa, KIacCU(pUKAIHS,
(du3nyuecKkue CBOMCTBA

https://m.edsoo.ru/ISNSKPMLB

45

XHUMHUYECKHUE CBOVICTBA
MPEeACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CrniocoObl mosyyeHus u
MPUMEHCHUC OJJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie 3¢hupel: HOMEHKIATYpa
Y U30MepHs, 0COOCHHOCTH
(U3HYECKUX U XUMHYECKHUX
CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaToMHbIE CIUPTBL:
STUJICHIJIMKOJIb U TIIMIEPUH, X
(1)I/ISI/IT-IGCKI/I€ U XUMHUYCCKHEC
CBOMCTBA

https://m.edsoo.ru/KMYAEG5AX

49

CriocoObI onyyeHus u

https://m.edsoo.ru/EU9L4B5H6



https://m.edsoo.ru/6XBYF0LLD
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

IIPUMEHCHUEC MHOT'OATOMHBIX
CIIMPTOB

50

deHOJT: CTPOCHUE MOJIEKYJTBI,
¢bu3ruecKre CBONCTBA.
TokcuunocTs (heHONA

https://m.edso00.ru/0117TP1EX

51

XUMHUYECKHE CBOKCTBA (PeHOIIA

https://m.edsoo.ru/DRURODFRJ

52

CrniocoObl mostyueHus 1
pUMeHeHue GpeHona

https://m.edsoo.ru/60BO9BOAKU

53

[IpakTuueckas padborta No 2.
Pemrenue sxcnepuMeHTaIbHBIX
3aga4 no teme "CrnupThl U
benonsr"

https://m.edsoo.ru/SHIGNHMGK

54

Cucremarusanus 1 00001IeHne
3HAHUH 110 TEME

https://m.edsoo.ru/J7BQOOWB6

55

Anbreruaipl 1 KETOHBI:
JNIEKTPOHHOE CTPOEHHE
KapOOHUJILHOMN TPYMIIbI;
TOMOJIOTHUECKHE PSIIBI, 00IIast
bopmyna, n3oMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

AJbIEeru/Ibl ¥ KETOHBI:
¢u3nveckre CBOMCTBA; peakluu
MIPUCOETUHEHUS

https://m.edsoo.ru/FTMHFTV8V

57

PeaKI_II/II/I OKHCJICHUA U
Ka4C€CTBCHHBIC pCAaKIINHN
AJIbACTUI0B U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

CriocoObI ToTy4eHust
AJIbACTU 0B U KETOHOB

https://m.edsoo.ru/KOSEDOZNC



https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
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

59

OIHOOCHOBHBIE IPEICIIbHBIC
KapOOHOBBIC KUCIIOTBI,
0COOEHHOCTH CTPOCHHUS HX
MOJIEKYII

https://m.edsoo.ru/3AG3MM12R

60

W3omepus 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢busnveckne cBoiicTa

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

61

XUMHUYECKUE CBOWCTBA
IpeJebHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

62

OcoOeHHOCTH CBOMCTB
MYypaBbHUHON KUCIIOTHI.
MHoroo6pa3ue kapOOHOBBIX
KHUCJIOT

https://m.edsoo.ru/NCRPAK4Z0Q

63

OcoOeHHOCTH CBOWCTB:
HENpeIeIbHbIX U
apOMaTUYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX,
T'HJIPOKCUKAapOOHOBBIX KUCIIOT.
IIpencraBuTeny BeICIIMX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/PO7B20AZG

64

[TonsiTHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/ASMQKWR52

65

CriocoOsl mostyueHust u
pUMEHEHHE KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/ZY83U872I

66

CrnoxxHbie YPUPHI:
TOMOJIOTHUYECKHM PsijI, 001IIast
dbopMmyna, nzomepus u

https://m.edsoo.ru/4AC5QIMALE



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

HOMEHKJIaTypa

67

duznueckue 1 XUMHYECKUE
CBOHCTBa 3(UpPOB

https://m.edsoo.ru/TCIGEW?2K6

68

Pemenne pacu€rHeIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOU
peaxkuuu, Ha ONpeieIICHUE
MOJIEKYJISIPHOM (hOpMYJIbI
OpPraHUYECKOT0 BELECTBA

https://m.edsoo.ru/K51200HVD

69

[IpaxTuueckas padora Ne 3.
Pemenne sxcriepruMeHTaNIbHbBIX
3aja4 o reme "KapOoHoBbIE
KUCNOThl. CnoxHbIe Y3PUpHI"

https://m.edsoo.ru/OGEJG176Q

70

XKupsl: ctpoenue, GU3NUECKHE U
XUMHYECKHE CBOWCTBA
(ruapomnus)

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

71

Oco6eHHOCTH CBOMCTB XKHUPOB,
COZIepIKaIX OCTATKU
HCIMIPCACIIbHBIX )KUPHBIX KUCJIOT.
Kups1 B npupoae

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

72

Mbru1a KaK COJIM BBICHINX
KapOOHOBBIX KUCJIOT, UX
moronee neiicteue. IToasatue o
CHUHTCTUYCCKHUX MORIINX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE7

73

I'enetnyeckas CBsI3b
YIIEBOIOPOAOB U
KHCIIOPOJICO/ICPIKAIITIX
OpPTaHUYECKUX BEIICCTB

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

74

Pacuérbl mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHi

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/S8WM8F7D7

76

OO1m1ast XapaKTepUCTUKA
YIII€BOOB U Kilaccuukanus
YIJIEBOJIOB (MOHO-, - U
MIOJINCAXAPUIbI)

https://m.edsoo0.ru/01RIX8HGR

77

Monocaxapuabl: pU3nIecKre
CBOMCTBa M HaXOK/ICHHUE B
npupoe

https://m.edsoo.ru/SDKMBGIF6

78

IIpuMeneHune raKo3bl, e
3HAYEHUE B )KU3HEAECATEIIbHOCTH
oprasHusma

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

79

Jucaxapupl: caxaposa,
MaJlbTO3a U JIaKTO3a.
Haxoxnenue B nmpupojie u
MPUMEHEHUE TUCAXaPHIOB

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

80

[Tonucaxapuapl: cTpoeHHUE
MaKpOMOJIeKYJ1, pU3NUECKue u
XMMHYECKHE CBOICTBA,
MIpUMEHEHHE

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

81

[TousiTue 06 HCKYCCTBCHHBIX
BOJIOKHax

https://m.edsoo.ru/CPO60DRNM

82

Pemenue pacueTHbIX 33724 Ha
ONpeAeIeHUE JOJIH BbIX0/1a
MPOAYKTA PEAKIUU OT
TEOPETUYECKH BO3MOYKHOTO

https://m.edsoo.ru/FVQ99R8JH



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
https://m.edsoo.ru/FVQ99R8JH

83

Cucremaruzanys u 00001eHue
3HAHHUU 110 pa3einy

https://m.edsoo.ru/YTA71SO0GH

84

KontponbHas padora 1mo reme
"Kucnopoacoaepxaiue
OpraHu4ecKue coequHeHus"

https://m.edso0.ru/40ZT3216M

85

AmuHBL: K1accudukarys,
CTPOCHHE MOJICKYJI, 00IIas
dbopMmyiia, u3omepus,
HOMEHKJIATypa U (PU3UYECKHE
CBOMCTBA

https://m.edso00.ru/64T9T10Z2V

86

XHUMHUYECKHUE CBOMCTBA
anupaTHIECCKUX aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWIVH: CTPOEHUE aHUJINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJINHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObl mostyueHust u
NpUMEHEHHE aTH()aTHIECKUX
aMUHOB

https://m.edsoo.ru/LCF82MVKH

89

AMUHOKHUCIIOTBI: HOMEHKJIATYpa
U u3oMepus, Gu3nuecKue
cBoiicTBa. OTAENbHBIE
MPEICTaBUTENH O-aMUHOKHUCIIOT

https://m.edsoo.ru/RQIQFGFVC

90

XnMHUyeckre CBOMCTBA
AMHUHOKHCIIOT, UX
OHOJIOrMYeCcKOe 3HAUCHHUE
amuHokuciior. Cuures u
TUAPOJIN3 TIETITU/IOB

https://m.edsoo.ru/16QZ981XZ

91

benku xak npupoaHsle

https://m.edsoo.ru/C031GD96B



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
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B

MIOJINMEPBI; CTPYKTYPBI OEITKOB

92

XUMHUECKHUE CBOUCTBA OEIIKOB

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

93

A3oTcoaepkaiue
reTepOLUKINYECKIE
coenuHenus. HykiienHoBble
KHCJIOTBI: COCTaB, CTPOCHUE U
OuosornvecKas poJib

https://m.edsoo.ru/6 A9U8JIK1G

94

[IpaxTuueckas padora Ne 4.
Pemrenue sxcnepuMeHTaIbHBIX
3a/1a4 1o Teme
"AzoTcoaepxkaniue
OpraHUYecKue CoeTuHeHus "

https://m.edsoo.ru/NC46Z2YR7

95

[IpaxTuueckas padora Ne 5.
Pemenue skcnepuMeHTAIbHBIX
3a1a4 o reMme "Pacno3naBanue
OpPraHUYECKUX COCTUHEHUI"

https://m.edso0.ru/4GSLO35TE

96

KonTponbHas pabota o teme
"A3zoTconepxaiue
OpraHUYeCKUe CoeTuHEHUS "

https://m.edso0.ru/R690Q06G80OU

97

OCHOBHBIE ITOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOIbI NX
CHUHTE3a —II0JIMMEpU3aus 1
MOJUKOHACHCAITUS

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

98

IInacTtmaccel. YTmin3anug u
nepepadoTKa MIacTUKa

https://m.edsoo.ru/IU7EQ648Y

99

DnacToMepbl: HaTypaJlbHbII
CHHTETHYECKHUE Kayuyku. Pe3una

https://m.edsoo.ru/SO6ALFPL8



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
https://m.edsoo.ru/SO6ALFPL8

100

Bonokna: HatypanbHble,

HCKYCCTBCHHBIC, CHHTCTUYCCKHUC.

[Tonumeps! cienuanbHOTO
Ha3HAYCHUS

https://m.edsoo.ru/DQOJRVK4H

101

[TpakTrueckas padota Ne 6.
Pemenne skciepuMEHTAIBHBIX
3a1a4 o reme "Pacno3naBanue
MJIaCTMACC ¥ BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O00011IeHIE U CUCTEMATU3AIUS
M3YYCHHOTO MaTepuaa 1mo TeMe
"BbICOKOMOJIEKYJISIpHBIE
coeauHeHus"

https://m.edsoo.ru/REGC0OZS45

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

102



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

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KonTtposabHubie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypchl

Atom. CocTaB aTOMHBIX sIIEp.
XuMn4ecku deMenT. M30Tonb!

https://m.edsoo.ru/NOPBJ3G7J

CTtpoeHue 3IeKTPOHHBIX 0007I04eK
aTOMOB, KBaHTOBBIC YHCIIA

https://m.edsoo.ru/9MTBPF8U5

Kiaccudukammst XuMuaecKux
3JIEMEHTOB (S-, P-, d-, f-371eMeHThI)

https://m.edsoo.ru/MDGLT301C

Pacnpenenenue 31eKTpOHOB 1O
ATOMHBIM OpOUTAJISAM

https://m.edsoo.ru/HN5VJRET2

OJeKTpOHHbIE KOH(UTypauu
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHUH

https://m.edsoo.ru/56M011PUG

ONEeKTpOHHbIE KOH(UTYpaIun
HMOHOB. DJIEKTPOOTPHUIIATEITHHOCTD

https://m.edsoo.ru/3ZORH4PQL

[Ieproanueckuii 3aK0H U
Ilepunonnueckas cucrema
XUMHYECKHX deMeHToB 1. 1.
Menpeneena, CBS3b C
COBPEMEHHOI TeOpUel CTpOeHUS
aTOMOB

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIIEMEHTOB
1 00pa3yeMbIX UMHU IPOCTHIX U
CJIOKHBIX BCUICCTB 110 I'pymIiaM U

https://m.edsoo.ru/M2BG8LQGU



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
https://m.edsoo.ru/M2BG8LQGU

nepuoaam

Cucremarusanus 1 0000LIeHuE
3HAaHUH 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunasl xummuueckou CBSI3U.
Mexanu3mbl 00pa30BaHUs
KOBAJICHTHOM CBs3U. Bonopoanas
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aMMOJICHCTBHSI

https://m.edsoo.ru/YSFOZQORM

11

BaneHaTHOCTE 1 BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBS3b
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJT
C UX T€OMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

IIpencraBnenus 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIATypa

https://m.edsoo.ru/PNUHMOOP5

13

Bemectsa MosiekysipHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS.
THuIbI KPUCTATUTMYECKUX PEIIETOK
7 CBOMCTBA BEIIECTB

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

14

[ToHsiTHE O THUCTIEPCHBIX
cucreMmax. [Ipeacrasnenue o
KOJUTOUTHBIX PacTBOpax

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

15

VcTrHHBIE pacTBOPHI:
HACBIILICHHBIC U HEHACBIILICHHBIE,
pacTBOPUMOCT.
Kpucramnoruapatsl

https://m.edsoo.ru/MI12GZKJ8B

16

CrniocoObl BeIpaskeHUs
KOHIICHTPALIUH PaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC



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

17

Pentenue 3amau ¢

MCIOJIb30BaHUEM MTOHATHIMA

""MaccoBast J10Jisl paCTBOPEHHOTO
nmn

BelecTsa", "MoJsipHas
KOHIIEHTpauus"

https://m.edsoo0.ru/9YYG9X6FN

18

Knaccudukanust 1 HoMeHKIIaTypa
HEOPraHMYECKUX BEIIECTB

https://m.edsoo.ru/Y3JUK9MC4

19

Cucremaruzanus u o00o01enue
3HAHHUHU II0 TEME

https://m.edsoo.ru/7LEFEOFM5

20

KonTpoabHas pabota no remam
"Ctpoenue aToma.
[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKUX d1eMeHTOB 1. 1.
Menneneesa", "CtpoeHue
BeniecTBa. MHorooOpasue
BelecTs"

https://m.edsoo.ru/5ARJUK9HZ

21

Knaccudukanus XuMrU4ecKux
peaKkuuii B HEOPraHU4ECKOU U
OpraHWYEeCKOM XHMMHUHU. 3aKOH
COXpPAHEHHUsI MACChl BEIIECTB;
3aKOH COXPaHEHUs 1
MPEBPAILICHUS SHEPTUU TIPU
XUMHYECKUX PEaKIMIX

https://m.edsoo.ru/ZOMZMS8REE

22

TennoBble 3¢ peKTh XUMUUECKUX
peakuumii. Tepmoxummudeckue
ypaBHEHUS

https://m.edso0.ru/9TSXHFMT4

23

Beluucnenus 1o ypaBHEHUSIM
XUMHYECKUX PEaKIui U

https://m.edsoo.ru/V5WAVUX0H



https://m.edsoo.ru/9YYG9X6FN
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

TEPMOXUMHUYCCKUM YPAaBHCHUAM

24

CKopoCTh XMMUYECKOH peaKiuy,
€€ 3aBUCUMOCTb OT Pa3Iu4HbIX
¢axTopoB. Katanus u
KaTaJIu3aTophbl

https://m.edsoo.ru/DSEHND9EL

25

T'omorennsie u reTCPOrcHHbIC
pCaKknu

https://m.edsoo.ru/RN8POZ7YO

26

[IpakTuueckas padora Ne 1 mo
Teme "BiusHue pa3auyHbIX
(haKkTOpOB HA CKOPOCTH
XUMHYECKOU peakiuu"

https://m.edsoo.ru/NGQO05JTY7

27

OO6paTtumbie 1 HEOOpaTUMbIE
peakuun. XuMHU4ECKOe
paBHOBecHe

https://m.edsoo.ru/XHPQ3BRAJ

28

[TpakTuyeckas padbota Ne 2 1o
TeMme "BiusiHue pa3inyHbIx
(GakTOpOB Ha MOJIOKEHHUE
XUMHYECKOT0 paBHOBeCHS"

https://m.edsoo.ru/UMB65DAVK

29

DNEKTPOIUTHYECKAS
mucconuanus. CunpHbIe U cradbie
anekTponuThl. CTeneHb
JUCCOIMALINN

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

30

NonHoe mpon3BeieHue BOIbI.
Cpena BOAHBIX pacTBOPOB.
Bonopoausiii mokazatess (PH)
pactBopa

https://m.edsoo.ru/7S6FNI1YU

31

I'maponus coneit. Peakuuu,
MIPOTEKAIOIKE B PACTBOPAX

https://m.edsoo.ru/L5SHMAMHLJ



https://m.edsoo.ru/D8EHND9EL
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

OJICKTPOJIUTOB

32

[IpakTuyeckas padora Ne 3 o
TeMme "XHUMHYECKHUE PEaKiuu B
pacTBoOpax AIEKTPOIUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUH.
Baxaenme oKUCIUTEIN U
BOCCTaHOBUTEIIHA

https://m.edsoo.ru/AF9A7THSZT

34

MeToa 37eKTPOHHOTO (3JI€KTOHHO-
HOHHOTO0) OajaHca

https://m.edsoo.ru/LCSPR4PCZ

35

DNEKTPOIN3 PACTBOPOB U
pacIuiaBoB BELIECTB

https://m.edsoo.ru/7UC0OBIP3Q

36

Pemenue 3amau Pa3JINYHBbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenne 3a7la4 pa3JIMIHbIX TUIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremarusanus 1 00001IeHne
3HAHUHU 110 TeMe "XUMUYECKUE
peakuun”

https://m.edsoo.ru/O0CUUKMF1

39

KonTponbnas pabota 1o Teme
"Xumnueckue peakuun"

https://m.edsoo.ru/E120ZSNS2

40

[Tonoxxeane HEMETAIOB B
IIepuonnueckoii cucreme
XUMHYECKHX djiemeHToB /I, 1.
MenzeneeBa 1 0COOCHHOCTU
CTpPOEHHUsI uX aTOMOB. DU3nyecKue
CBOMCTBa HEMETAJIIOB

https://m.edso00.ru/S2T11G534

41

ATIOTpOnUs HEMETAIJIOB (Ha
puMepe KUCIOPoa, Cephl,
dbocdopa u yriaeposa)

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
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

42

Bopopon: nonydenue,
¢u3nueckre 1 XUMUYECKHe
cBoiicTBa. ['mapuasl

https://m.edsoo.ru/EOAB3TJZ2

43

["anoreHsl: HaXOXAEHHE B
IPUPOJIE, CIIOCOOBI MOTYICHHS,
¢du3nvecKkre 1 XUMHYECKHIE
CBOMCTBA

https://m.edsoo.ru/8SESM200XI

44

I"anorenoBoiopoabl. Baxkueiime
KHUCIJIOPOJICOICpKAIITIE
COCTUHEHUS TAJIOTEHOB

https://m.edsoo.ru/FWWHG6A36J

45

JlaGopaTopHbIe U IPOMBIIIIICHHBIC
CIOCOObI OTYyYEHUS TaJOTEHOB.
[TprMeHeHue TajJoreHOB U X
COEIMHEHU I

https://m.edsoo.ru/ULSR2WQ2T

46

[IpakTuueckas padbora Ne 4.
Pemenne sxcneprMeHTaIbHBIX
3aga4 o teMme "["asoreHsr"

https://m.edsoo.ru/\VJHPY U202

47

Kucnopon: nabopatopHsie u
MIPOMBIIIJIEHHBIE CIIOCOOBI
HOJy4YeHus1, pU3nUecKue u
XUMHYeCKHe cBoiicTBa. O30H.
[IpumeneHue KuciIopoa U 030Ha

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

48

OKCHUJIBI M IEPOKCUBI

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

49

Pemenune 3agau Pa3JINYHbIX TUIIOB

https://m.edso0.ru/Q8L50HZYY

50

Cepa: Hax0XJI€HUE B PUPOJIE,
CIocoObI MoNTydeHus, pusndeckue
1 XUMHUYECKHE CBOMCTBA

https://m.edso0.ru/3JASEFNQOK

51

CepoBonopo1, Cyab(puIbI

https://m.edsoo.ru/PMO9PHT23



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
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

52

Kucnopoacoaepxariue
coenuHeHus cepbl. OcoOeHHOCTH
CBOMCTB CEPHOM KUCIIOTHI

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

53

[TpakTuueckas padota Ne 5.
Pemenue sxciepuMeHTalIbHbBIX
3aaa4 o teme "Cepa u eé
coeuHeHus"

https://m.edso0.ru/9S76ZZRFW

54

A30T: HaX0XACHUE B IPUPOJIC,
CHOCOOBI OTYYCHUs, PU3NIECKUE
1 XUMUYECKUEe CBOMCTBa. AMMHaK,
HUTPU/IBI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnopoaconepxaiue
coenuHeHus a30Ta. OCOOEHHOCTH
CBOMCTB a30THOM KHUCIIOTHI

https://m.edso0.ru/271860BC3

56

[IpumeHenue a3ota u ero
coeIMHEeHUI. A30THBIE y100pEeHuUs

https://m.edsoo.ru/MO1P0340QF

57

®docdop: HaxXOXKAEHUE B IPUPOAE,
CHoCcoOBI MONy4YeHUs, GU3nIecKue
Y XUMHAYECKUE CBOWCTBA.
®ochunel u hochun

https://m.edsoo.ru/PXZ01ZQS0

58

Oxkcuasl hocdopa,
dbochopcoaepskanue KUCIOTHI.
Comu dochopHOt KUCTOTHI

https://m.edso00.ru/00ZT28DNQ

59

[Tpumenenue dpocdopa u ero
coeaunenuit. @ochopHsie
ynoOpeHus

https://m.edso0.ru/99E3JYYTM

60

[IpaxTuueckas padora Ne 6.
Pemenne sxcriepuMeHTaIBHBIX

https://m.edso0.ru/97LCBY XY2



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
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

3amay o Teme "A3ot u pochop u
ux coequHeHus"

Yrnepoa: HaX0XAEHHUE B IPUPOJIC,
QIJIOTPONHBIE MOAU(UKALINY;

61 https://m.edsoo.ru/IWDS30TDR
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA, IPUMEHEHHUE
Oxkcup yraepona(Il), okenp

62 yraepoaa(1V), yroiapHas kucinora https://m.edsoo.ru/6DLNTI13TE
U €€ com

63 Pemenue 3a1a4 pa3nuvHbBIX THIIOB https://m.edsoo.ru/PQWKCINJIX
Kpemuuii: HaxoxieHue B

64 HPHPOAE, CIIOCOOB! MOAYHCHHs, https://m.eds00.ru/R7FY3Y3BW
(du3HYECKUE U XUMHYCCKUC
CBOMCTBA

65 Okenn kpemns(IV), kpemnnenas https://m.edso0.ru/NTQOS329K
KHCJIOTA, CHUIMKATHI
[IpuMeHeHne KpeMHUs U €r0

66 coequnennii. CTekso, ero https://m.eds00.ru/IXJ00600T
MOJTy4eHHUE, BUIBI CTEKJIa

67 Pemenne 3aay pa3nMyHbIX TUIIOB https://m.edso00.ru/S5319XD1S

68 Cucrematusanus 1 0bodmerHe https://m.eds00.ru/QCSGMOTFS
3HaHu# no teme "Hemeramib"

go | NourpombhaspaGorano reme https://m.edsoo.ru/\VPSTECAFI
"Hemerasnmanr"
AHanu3 pe3ylnbTaToB

70 KOHTPOJILHOM PabOThI, KOPPEKIUS https://m.edsoo.ru/LAOAONSJ7
OLIO0K

71 [TonoxeHne MeTasioB B https://m.edsoo.ru/57FR91QP1



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
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

[lepuoanueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JIOUEK ATOMOB
METAaJUIOB

72

OO6mue puznueckre CBONCTBA
MeTasuioB. [I[ppumMeHenue MeTamion
B OBITY M TEXHUKE

https://m.edsoo.ru/ICNORGAKW

73

CmuiaBsl MetaiioB. Koppozust
METAJUIOB

https://m.edsoo.ru/1V3XS7EXT

74

Pemenne 3ala4 pa3JIMIHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DIIEKTPOXUMUYECKUN PSIJT
HanpspkeHu MetaiioB. O0mue
CHOCOOBI MOJTYYEHHS METAJUIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO11ast XxapakTeprCcTHKa METAJIIOB
|A-rpynnsl [lepuoanyeckoit
CUCTEMBI XUMUYECKHUX DJIEMEHTOB.
Hatpuii u kanuii: nony4yeHue,
buznyecKkue 1 XuMUYECKHe
CBOICTBa, MPUMEHEHHUE TPOCTHIX
BELIECTB U UX COCTMHEHUN

https://m.edsoo.ru/W4VWNSJ5E

77

OO01mas xapakTepruCcTUKa METaIIOB
IHA-rpyninst [lepuoanyueckoit
CUCTEMBI XUMUYECKHUX DJIEMEHTOB.
Maruauii 1 KaJIbLIUi: OJTy4YEHHE,
buznyecKkue 1 XUMHUYECKHe
CBOICTBa, MPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COCTUHEHUHI

https://m.edsoo.ru/Q4YBTZ3RY

78

JKEcTKOCTh BOABI U CIOCOORI €€

https://m.edso0.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

yCTpaHeHUs

79

AJIOMUHUN: IOJIy4EHUE,
bu3nyeckre 1 XUMUYECKHE
CBOWCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSIBOQ6

80

AmpoTepHbIe CBOWCTBA OKCHJIA U
THJIPOKCHUA ATFOMHUHUS,
THPOKCOKOMIUIEKCHI aJTFOMUHHS,
UX TIPIMEHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3ala4 pa3JIMIHbIX TUIIOB

https://m.edso0.ru/ZCTIX7CQ3

82

[TpakTuueckas paborta Ne 7.
Peienue s3xcnepuMeHTanbHbIX
3az1a4 1no teme "Mertaibl
[JIaBHBIX noArpymmn"

https://m.edsoo.ru/ZR9H28T3K

83

OO11ast XapakTeprCcTHKa METaJIIOB
no6ouHsIx noarpymni (b-rpymm)
Ilepronnueckoi CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

Pu3nyecKue 1 XUMUYECKHE
CBOMCTBA XpOMa U €ro
COEIMHEHUH, UX IPUMEHEHNE

https://m.edsoo.ru/EMH85BONN

85

Baxnenmme coequHEHUS
Mapranua. [ lepmanranar kanus,
€ro OKUCIIUTEIbHBIE CBOMCTBA

https://m.edsoo.ru/TVZPEX8X4

86

(DI/I3I/I‘—IeCKI/Ie U XUMHUYCCKHEC
CBOMCTBA JKeJIe3a U €T0
coenuHenuit. [lonyuenue u
MIpUMEHEHHUE CIUIaBOB JKeJe3a

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

87

duszndeckre 1 XUMHIECKHE

https://m.edsoo.ru/GET2L9K3X



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
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

CBOMCTBA MEJIM U €€ COSTMHECHUM,
WX TIPUMCHEHHUE

88

duszndeckne 1 XUMHYSCKHE
CBOMCTBaA OUHKa U €ro
COGﬂHHCHHﬁ, HX IPUMCHCHHUC.
FI/I,I[pOKCOKOMHJ'IeKCBI IIHMHKa

https://m.edsoo.ru/O4C5QKBEJ

89

[IpakTuueckas padora Ne 8.
Pemenue 3xcniepruMeHTaTbHBIX
3aJ1a4 1o TeMe "MeTaibl
no0oYHbIX moArpymm"

https://m.edsoo.ru/BAJAYW82G

90

Pemenne 3ala4 pa3JIMIHbIX TUIIOB

https://m.edsoo.ru/EI77EUHOQZ

91

O00011IeHNE U CHCTEMATH3ALUS
M3YYCHHOTO MaTepuaa o TeMe
"Metamiber"

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbnas pabota o Teme
"Meranisr"

https://m.edsoo.ru/4Z62V30B1

93

AHanu3 pe3yibTaToB
KOHTPOJIbHOM paboThl, KOPPEKIIUS
OLIMO0K

https://m.edso00.ru/KGZ0DOKTT

94

Ponb xumuu B obecnieueHun
YCTOMYHBOTO Pa3BUTHUSA
yenoBeuecTBa. [lonsaTue o
Hay4HbIX METOAX UCCIIEIOBaHUS
BEILIECTB

https://m.edso0.ru/SSTSRWKS8

95

HayuHble npuHIUIIBI OpraHu3aluu
XUMHYECKOTO MMPOU3BOJICTBA.
[IpombInieHHBIE CIOCOOBI
MIOJIyYEHUS BA)KHEUIINX BEILECTB

https://m.edsoo.ru/V4Y20W8UR



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
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

96

XUMHYECKOE 3arpsi3HEHUE
OKpYKarOILEH CPebl U €ro
MOCTIE/ICTBUS

https://m.edsoo.ru/HFYWAQ1VW

97

XuMHU 1 37J0pOBbE YETIOBEKA.
JlexapcTBeHHBIE CpenCTBa

https://m.edsoo.ru/992MUF415

98

Xumus nuiy. Ponbs XumMuu B
o0ecrieueHnu MUIEBOI
0€e30aCHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

Kocmernueckue n napdromepHsie
cpenacTBa. beiToBas Xxumus

https://m.edsoo.ru/0V85PPBKW

100

XHUMHS B CTPOUTEIIBLCTBE.
Baxkneiimue ctpoutenbHbie U
KOHCTPYKLIMOHHbBIE MAaTEpUAJIbI

https://m.edsoo.ru/5FX2N2T3J

101

XUMUS B CEIBCKOM XO3SHCTBE.
OpraHuyecKkre 1 MUHEPATbHbIC
ynoOpeHus

https://m.edsoo.ru/YY395R0QAJ

102

Cucremarusanus 1 00001IeHne
3HaHUH 110 TEME

https://m.edsoo.ru/IGMSCP0OK9

OBIIEE KOJIMYECTBO HACOB 10
[TPOIT'PAMME

102



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

MPOBEPSEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

IIpoBepsiemble TPeGOBaHNS K IPeIMETHBIM Pe3y/1bTATaAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

Biianenue cucreMoi XUMHUYECKUX 3HAHUM, KOTOPask BKJIKOYAET:

OCHOBOIIOJIATalOIME MOHATUS (XUMUYECKHI 3JIEMEHT, aToM, HU30TOIIbI,
3IICKTPOHHAsI 000JI0UKa aTOMa, S-, p-, 0-3IEeKTPOHHBIC OPOUTAII aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHUE aroOMa, MOH, MOJIEKYJIa,
BaJICHTHOCTb,  3JIEKTPOOTPULATEIBHOCTb,  CTENEHb  OKHCIEHUS,
XUMHUYECKasl CBsI3b (0- M T-CBSI3b, KpaTHbIE CBSI3M), TMOpUaM3aLus
aTOMHBIX oOpOuTanel, KpUCTasIM4yeckas peméTka, MoJjb, MOJspHas
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHIEHTpalusi, pPacTBOPbI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTUIPATHI, YIJIEPOHBIN
CKeleT, (yHKIMOHAlbHAs TIpyINa, paguKal, H30Mepbl, CTPYKTypHas
dopmyna,  u3zomepus  (CTpyKTypHas,  reomerpuueckas  (umc-,
TPaHCU30MEpHS), TOMOJIOTUYECKUN psZ, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCJIOPOA- M a30TCOJEpXKAIUE COCAUHEHUs, OMOJIOTMYECKH aKTHBHBIE
BellecTBa (yriaeBobl, KUPbI, OEKK), MOHOMED, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCJUHEHUS, KPEKUHT, pUGOPMHHT, THITHI
XUMHUUYECKHX PEAKIUl (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, JK30- H
SHIOTEPMUYECKUE, PEAKIIMM HWOHHOIO OOMEHa, TOMO- U I'eTepOreHHbIE,
oOpaTuMble U HEOOpAaTUMBIE), PACTBOP, MEKTPOIHUTHI, HEIIEKTPOJIUTHI,
ANIEKTPOJINTUYECKAs. AUCCOLUALMS, CTENIEHb NUCCOLMALMN, OKACIUTED,
BOCCTAaHOBUTENb, JJIEKTPOJIU3, CKOPOCTh XUMHUYECKOW  peaKlluu,

XUMHYECKOE PAaBHOBECHE)

TEOpHHU H©W 3aKOHBI (TeOpI/IH XUMHUYCCKOIr0 CTPOCHUA OPraHu4YCCKUX
BemectB A.M. bytnepoBa, Teopus 3JIEKTPOIUTUUYECKON HUCCOLMALINH,
[Tepuonnueckuit 3axon J[.M1. MenneneeBa, 3aKOH COXPaHEHHsI MAcCCHhI),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN SA3BIK XUMHHU, MHPOBO33PCHUYCCKUE
3HaHMS, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, COBPEMEHHBIE TMPEJCTaBIEHUS O CTPOCHUU

BEIL[ECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSX

Kon
NPOBEPSIEMOT0
TpeOOBaHUsA

1
11
1.2
13

NpEeACTaBICHUA 0 MCEXaHHU3Max XUMHUYCCKUX peaKuHﬁ,

TCPMOJUHAMUYICCKUX nu KHHCTHUYCCKUX 3aKOHOMCPHOCTAX nx




MMPOTCKAHUA, O XUMHNYCCKOM PAaBHOBECHHU, JUCIICPCHBIX CUCTEMAaxX

14

(baKTOJ'IOFI/ILIeCKI/Ie CBCICHHUA O CBOfICTBaX, COCTaBEC, IIOJIYUYCHHH H
0e30macHOM HCIIOJIBb30BaHNH BayKHEHIITHX HEOPTraHUYCCKUX n
OpraHNM4Y€CKUX BCIICCTB B 6BITy u HpaKTquCKOﬁ JACATCIIbHOCTHU

YCJIOBCKa

15

o0Iie HaydyHbIC TMPHUHIIUIBI XUMHUYECKOTO MPOU3BOJCTBA (HA MPUMEpeE
MPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, MepepaboTKH
He(TH)

CdopMUpoBaHHOCTb YMEHUI BBISBIISTD:

2.1

XapPaKTCPHbIC IIPpU3HAKH 1  B3aUMOCBAI3b HN3YYCHHBIX HOHHTHfI,
MNPUMCHATH COOTBCTCTBYIOIIUEC IIOHATHA IIpHU OIMMCAHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX IPEBPALCHAN

2.2

B3aMMOCBSI3b XUMHUYCCKUX 3HAHUU C MOHATHSAMH M IPEICTaBICHHIMH
JIPYTHX MPEAMETOB Ui 00Jiee OCO3HAHHOTO IMOHWUMAHHS M OOBSICHEHUS

CYIIHOCTHU MATCPUAIIBHOTO €AUHCTBA MHPa

C(bOpMI/IpOBaHHOCTB YMCHHS UCTIOJIB30BATh:

3.1

HAaMMCHOBaHUA XHMHUYCCKHX COCI{I/IHGHI/Iﬁ MCKAYHApPOJHOI'0 COmO3a
TGOpeTI/I‘-ICCKOI\/JI n HpHKHa}IHOﬁ XUMHUU W TpPUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIMUXCA K H3YYCHHBIM KJIaCcCaM OpPraHu4CeCKux U

HEOPraHUYECKUX COCTUHEHUI

3.2

XMMUYECKYI0 CUMBOJIUKY JUIsI COCTaBJIEHUS (OPMYJl HEOPraHMYECKUX
BEIIIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIeTHBIX) (pOpPMYJT OpPraHMUECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHUS KJIACCU(UIIMPOBATD:

41

HCOPTaHNYCCKUEC BCUICCTBA, CAMOCTOATCIBHO BI>I6I/IpaTI> OCHOBaHUsA H

KpUTCPpUHN JIA Knaccmbmcaunn HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnM4YeCKrUEC BCIIECCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHUsA U

KpUTCPpUHN IJIA KJIaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 Pa3jIMYHbIM MpU3HAKaM (YUCIYy M COCTaBy pearupyrollux BeIIecTB,
TerIoBoMy 3(dexTy peakuuu, HW3MEHEHUIO CTENeHeH OKUCIEeHMs

9JICMCHTOB, O6paTI/IMOCTI/I pCaKknuun, yaaCTuro KaTanmaTopa)

CdopMUpoOBaHHOCTh YMEHHUS XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOEHHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM) M HOHOB
XUMHYECKHX 3JIeMeHTOB 1 — 4 nepuonos Ilepunonnueckoi cucrems JI. .
MenneneeBa 1 UX BaJIEHTHbIE BO3MOXKHOCTH, UCTIOJIb3YsI MOHIATHS S-, p-,

d-37eKTpOHHBIE OPOUTAIIH, SHEPTETHYECKHE YPOBHU




CdopMUpoBaHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOICTB XMMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMHU COCTUHEHHH IO

nepuoaaM U rpymnmnam

ChopMUpPOBaHHOCT, YMEHHS COCTABISATH YPaBHEHUS XHUMHUYECKUX

peakuyii U paCKphIBaTh UX CYIIHOCTb:

7.1

OKHCIIMTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKI_[I/Iﬁ MMOCPCACTBOM COCTABJICHHUA

AIIEKTPOHHOTO OaaHca STUX peaKIui

7.2

YPaBHEHHs PEAKLU pa3Iu4HbIX THUIIOB; IIOJIHBIE W COKpAIEHHBIC
YpaBHEHHSI PEaKIMi HOHHOTO OOMEHA, YUUThIBAsl yCIOBHUS, IIPU KOTOPBIX

ATU peaKUUU UIYT 10 KOHIA

7.3

peakiui THUIPOJN3a, PeaKIHil KOMILIEKCOOOpa3oBaHMs (Ha MpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U ATFOMUHMS )

CdopMupoBaHHOCTH YMEHHUS TIOJITBEPKIATh:

8.1

Ha KOHKPCTHBIX IIPpUMCPAX XapPaKTCp 3daBUCUMOCTHU pCaKHHOHHOﬁ
CIIOCOOHOCTH OpPraHn4€CKux COCIUHCHHI OT KpaTHOCTH MW TuUIIA
KOBaJICHTHOM CBS3H (G- u TE-CBSISPI), B3aUMHOT'O BJIUAHUS aTOMOB U I'PYIIII
aTOMOB B MOJICKYJIaX, a TAKXKE OT 0COOEHHOCTEN peaiu3anuu pa3iIndIHbIX

MEXaHU3MOB IIPOTEKAHUSI PEAKIUI

8.2

XAapPaKTCPHBIC XHUMHUUYCCKUEC CBOICTBa BCHICCTB COOTBCTCTBYIOIINMU

AKCIIEPUMEHTAMM U 3aIUCAMM YPAaBHEHUH XUMUYECKUX PEAKIINN

ChopMupOBaHHOCTh YMEHHUS XapaKTepU30BaThb COCTaB W BaKHeHIIue
CBOMCTBA BEUIECTB, IPUHANICKAIIUX K OIPEHEIEHHBIM KiaccaM |
rpyImnamM COeJUHEHUH (POCThIe BEIIECTBA, OKCU/IbI, THIPOKCU/IBI, COJIH;
YIII€BOIOPOAbI, IPOCThIE 3(UPBI, CHIUPTHI, (EHOIIBI, aTbAECTHIbI, KETOHBDI,
KapOOHOBBIE KHCIIOTBI, CIOXKHBIE 3(UPBI, KUPBI, YIJIEBOJAbI, AMUHBI,

AMUHOKUCIIOTHI, OEJKH)

10

ChopMHpPOBAaHHOCT, yMEHHUS TMPOBOAUTH PACUYETBI O XUMHUYECKUM
dbopmynaM U ypaBHCHHMSIM XMMHYECKUX PEAKIMil C HUCIOJIb30BAHHEM

(bu3NYECKUX BEINYHH:

10.1

Macchl (00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKI[UHU, €CITH OJTHO
U3 UCXOHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C OTPECIEHHON MacCOBOMA

JIoJiel pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW MJIM 00BbEMHOM J10JIM, BBIX0/1a MPOJIYKTA PEaKIUU

10.3

TEIUIOBOTO P QeKTa peakiuii

10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

M0 HAXOXKACHUIO XUMUYECKOH (hOpMYITBI BEIIECTBA




11

Brnanenue cucremMoil 3HaHHM O METOJAX HAy4YHOTO MO3HAHMS SIBICHUMN
MPUPOABL, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE PUMEHSTh
ST 3HAHHS IPU SKCIEPUMEHTAIBHOM HCCIEJIOBAaHUU BELIECTB W JUIS
OOBSCHCHUS XMMHYECKUX SBJICHUH, HMEIOIUX MECTO B IIPHPOJIE,

HpaKTHHGCKOﬁ JCATCIIBHOCTH YC€JIOBEKA U B HOBCGI[HGBHOﬁ KHU3HHU

12

CdopMUpoOBaHHOCTh yMEHHS NPUMEHATH (KCIIOJIb30BAaTh) 3HAHHUS O
COCTaB€ M CBOMCTBAaX BEIIECTB Il SKCIEPUMEHTAIIBHONW IPOBEPKHU
TUIIOT€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuuMii M MPOrHO3UPOBAHMUS BO3MOXKXHOCTEH HMX OCYILIECTBIICHUS,
CHUCTEMHBIE XUMHUYECKUE 3HAHUA 11 OOBSACHEHHS M IPOTHO3UPOBAHUS
SBJICHUM, MMEIOIIUX €CTECTBEHHOHAYUHYIO HPUPOAY; ISl MPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ npo6neM B CUTYyallUAX, CBA3aHHBIX C XHMUEH

13

CdopMUpOBaHHOCTh YMCHHSI IUIAHUPOBATH M IMPOBOJIUTH XUMHUYCCKUI
IKCIIEPUMEHT (MOJIYYeHHEe M H3y4YEeHHE CBOICTB HEOPraHMYECKHX U
OpPraHMYeCKHUX BEIIECTB, KAYECTBEHHBIE PEAKIMH YIIIEBOJIOPOJIOB
Pa3IMYHBIX KIACCOB M KHCIOPOJCOACPIKAIINX OPTaHUYECKUX BEIIECTB,
peuieHne  OKCHepUMEHTANbHBIX 33734 IO  Pacmo3HaBaHUIO
HEOPraHWYECKNUX M OPraHMYECKHX BELIECTB) C COOIOJACHHEM IPaBHII
Oe3omacHoro  oOpalieHus C  BemlecTBaMH M J1a00OpaTOpHBIM
o0opynoBaHueM; GOpMyIMPOBAThH LENU UCCIEIOBAHUS; MPEJICTABIATh B
pasnu4yHON Qopme pe3yiabTaThl SKCIEPUMEHTa, aHAJIU3UPOBaTh U

OLICHUBATHb UX NOCTOBCPHOCTDH

14

CdopMUpOBaHHOCTh YMEHHUS OCYIIECTBIATH II€JIEHANIPABIECHHBIH MOUCK
XUMHUYECKON HH(OpMALIMY B Pa3IMYHBIX HCTOUYHUKAX (Hay4dHast ¥ yueOHO-
HayyHas JuTepaTypa, CpeJICTBa MaccoBoi MHQopMaIuu, cetb IHTepHeT n
Jpyrue), KPUTHYECKH aHaAU3UpOBaTh XHWMHUYECKYI0 HH(OpMAIHIO,
nepepadarbiBaTh €€ U HCIOJIB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

yueOHOI 3amaueit

15

ChopMupoBaHHOCT YMEHHsI TNPOTHO3UPOBATh, AHAIM3HPOBATH U
OLIEHMBATh HH(POpPMAIMIO C TO3ULUUH SKOJIOTHYECKOH Oe30macHOCTH
MOCJEICTBHI OBITOBOW M NPOU3BOACTBEHHOW NEATEIHHOCTH YEIOBEKa,
CBA3aHHOM C TMepepadOTKON BemiecTB; CHOPMHUPOBAHHOCTH YMEHUM
OCO3HaBaTh  OMACHOCTb  BO3JEHCTBUS Ha  JKUBbIE  OPraHU3MBbI
ONpEACHEHHBIX BELIECTB, INOHMMAas CMBICI TIOKa3aTelsd NPEeesIbHOI
JOMTyCTUMON KOHIEHTpallUM, U TOACHATh Ha TpUMeEpax CrocoObl
YMEHBUIEHHUS U PEIOTBPAILEHHS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M

YECJIOBCKaA




HEPEYEHDb 2JIEMEHTOB COAEPKAHMUS, IPOBEPAEMbBIX HA EI'D

1O XUMHNHAN
Kon IIpoBepsieMblii 3J1eMeHT COiePKAHMS
1 TeopeTHyecKre OCHOBBI XUMUM
Crpoenue BemecrBa. CoBpeMeHHasi MOJIeNb CTpoeHus aroma. PacnpeneneHue
ANEKTPOHOB 10 DJHEPreTHUecKuM YypoBHAM. Kiaccubukanus XuMHYECKHX
11 areMeHTOB. OCOOEHHOCTH CTPOEHHSI SHEPTeTHUECKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTOMOB. OJIEKTPOHHAs
KoH(puUryparus aroma. BaneHTHBIE 2JIEKTPOHbI
[lepuonnueckas cucremMa xumudeckux dneMeHroB .M.  Menneneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [lpuunnbl 1
12 3aKOHOMEPHOCTU HW3MEHEHHUS CBOMCTB JJIEMEHTOB M HX COEIMHEHHH MO
MepuoJiaM M TrpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB IPOCTBIX
BEILIECTB, BOJAOPOJHBIX COSTUHEHUMN, BBICIINX OKCUIOB U THAPOKCHIOB
13 BanenTtHocTh. DnekTpooTpuLaTenbHOCTh. CTENEHb OKUCICHUS
Bunel xumudeckoii cBs3M (KOBaJIeHTHAs, MOHHAs, METaJUIMYECKasi, BOJIOPOIHAS)
14 1 MeXaHU3MBbI €€ 00pazoBaHus. MexXMOIeKyIspHbIe B3auMO/ieiicTBrs. BemniecTra
' MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOE€HUsS. THIBl KPUCTAILIMYECKHUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUMA KPUCTAIIIMYECKON peIETKI
15 Xumnueckass — peakuus. — Kmaccubukamuss ~— XMMHYECKMX — peakUdid B
' HEOPraHUYECKOW U OPTaHNYECKON XUMHUU. 3aKOH COXPAHEHHS MacChl BEIIECTB
16 CKOpPOCTb peaKiuu, €& 3aBUCUMOCTD OT Pa3IMYHBIX (HaKTOPOB
1.7 TennoBsie 3P PeKTh XUMHUECKUX peakiuii. TepMoXuMudecke ypaBHEHHU
18 OOpatumbie peakiuu. XUMHUYECKoe paBHOBecHe. DakTopbl, BIUAIONIME Ha
' cocTtossHMe xumMuueckoro pasHoBecus. [Ipunnum Jle [larense
Onektponutryueckas aucconuanus. CunbHbIe U cinaldbie dmekTponuTsl. Cpena
1.9 BOAHBIX PACTBOPOB BEIIECTB: KHUCIAs, HEWTpanbHas, uienouHas. CTeneHb
nucconuanuu. Peakiyyu noHHOro oomMeHa
110 I'uaponus coneit. Monnoe mpousBeacHre Boabl. Bogopoansnii mokasatens (PH)
' pactBopa
CriocoObI BEIpa)KEHUST KOHIICHTPAIMH PACTBOPOB: MAacCOBAast 10JISI PAaCTBOPEHHOTO
111 BELIECTBA, MOJISIpHAs KOHIEHTpanusi. HachlllleHHble W HEHaChIIIECHHbIE
pacTBOpPbI, paCTBOPUMOCTh. Kpuctamioruaparsl
112 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeneHne BelecTs B cpeax C

pa3HbIM 3HaueHueM PH. MeToabl 1eKTpOoHHOTO OanaHca




1.13

DIIEKTPOJIN3 PACTBOPOB M PACIIABOB COJIEH

OCHOBBI HEOPTraHUYECKON XUMUH

2.1

Krnaccudukanusa Heoprannyeckux coennHeHuii. HomeHknatypa HeopraHm4eckux

BEIIECTB

2.2

XUMHYECKHE CBOMCTBA BAXKHEUIIUX METAJUIOB (HATPUM, Kajauil, KaJlbIHUi,
MarHuii, alFOMHHUAN, IIHHK, XpOM, XeJle30, MEIb) U UX coeauHeHui. Oomme

CIOCOOBI MOTYYCHHSI METAIIIOB

2.3

XUMHUECKUE CBOWMCTBAa BAKHEHIIMX HEMETAUIOB (TaJOrCHOB, CEpbI, a30Ta,
dochopa, yriepoma W KpEeMHHS) M HMX  COCAMHECHHUNM  (OKCHJIOB,

KHCJIOPOJICOACPIKAIITUX KUCIIOT, BOAOPOIHBIX COSTUHEHU)

2.4

I'eneTmyeckas CBA3b HCOPraHNYCCKUX BCIICCTB, IPUHAMJICIKAIINX K PA3JIMIHBIM

Ki1accaM

2.5

WNnentudukanus HeopraHM4ecKux coequHeHn. KauecTBeHHbIE peakiuy Ha

HCOPraHN4YCCKUC BEIICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMHUU

3.1

OCHOBHBIE TIOJIOKEHHSI TEOPUHM XHUMHYECKOTO CTPOSHHSI OpPTaHHYECKUX
coequHeHnii A.M. bytnepoBa. YrinepoaHblii CKeJIeT OpraHu4ecKol MOJIEKYIIbI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CB3HM. SP3-, SP2-, SP-rHOpUAM3aUU
opOuTasneii aToMOB yriepojia. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOTO

CTPOCHUSA MOJICKYII. I'omonoru. I'omonoruyeckuit pAA. I/ISOMepI/IH H U30MCPbI

3.2

[lonstTve o  ¢yHkumoHanpHOM  rpymme.  OpHeHTauuoOHHBIE 3D (EKTHI

3aMEeCTUTENEN

3.3

[IpeacraBnenne o kinaccudukanuu opraHWYecKux BerecTB. HomeHkmaTypa
OpPraHUYeCKUX COCOUHEHUH (CHUCTeMaTHuecKas) M TpUBHAJIbHBIE Ha3BaHUS

BOXHEUIINX MPEACTABUTEINICH KIACCOB OPraHMYECKHUX BEILIECTB

3.4

CBoOoHOpaAMKaNbHBIA M HWOHHBIA  MexaHu3Mbl peakuuu. [loHstue o

Hykieoguie u snexkrpoduie. [IpaBuno Mapkosuukosa. [IpaBuso 3aiitieBa

3.5

Ankanpl. XMMHUYECKHE CBOMCTBA AIKAHOB: raJIOorcHUpOBaHuC, ACTUAPUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHUE, KPCKUHI, HN30MCpU3alHA, TOPCHHUC. HOJ’IY‘-ICHHC
AJIKaHOB. HHKHO&HK&HBI. CHCLII/I(I)I/II(a CBOMCTB LMKJIOAJKaHOB C MallbIM

pasMEpoOM IHKIIA. Peakmun MNPUCOCAUHCHUA U PAAUKAIIBHOT'O 3aMCIICHUA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpOBaHUE,
THAPUPOBAHUE, THAPOTAIIOTCHUPOBAHNUE, THUIpATAIHs), TOPCHHS, OKUCICHUS W
nonuMmepu3anuu. [IpoMeinieHHble U JabOpaTOpHBIE CIIOCOOBI  TIOMyYEHUS

AJIKCHOB

3.7

AJKagueHbl. XHWMHYECKHE CBOMCTBA aJIKaJWECHOB: PEAKIUU MPUCOCIUHEHUS

(ruapupoBaHMe, rajlOreHHMpOBaHHUE), TOpeHus M noiaumepusauuu. Ilomyuyenue




aJIKaJleHOB

3.8

Anxunbl. XMMHUYECKHE CBOMCTBA: PEaKIMH MPUCOCAUHEHUs (TaJOreHUPOBAHUE,
TUAPUPOBAHUE, TUIpATAlUs, TMIPOTaJIOTeHUPOBAHKE) KaK CIOCO0 MOJTydyeHUs
MOJINMEPOB M JAPYTUX TMOJE3HbIX MPOAYKTOB. Peakiuu 3amemieHus. I'opeHue
aleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJIsi CBAPKHU U PE3KU

MCTAaJIJIOB. HpI/IMeHeHI/Ie allCTUIICHA

3.9

Apenbl. XuMHYeCKHE CBOHCTBa O€H301a: peakiuu  dIEKTPOPUILHOTO
3aMelIeHus, NpUcOoeNuHeHus: (TUIpUpOBaHHUE, TajoreHupoBanue). Peakuus
roperusi. OCOOEHHOCTH XMMHUYECKUX CBOWMCTB Toiiyona. [lomydenue OeHzona.
Oco0eHHOCTH XWMHUYECKHX CBOMCTB ctupona. llomumepusamus CTHpoOIIA.

Crioco0ObI TOJTy4eHHS ¥ IPUMEHEHHE apOMAaTHYECKUX YIIIEBOIOPOIOB

3.10

Cnuptel. IlpenenbHble  OJHOATOMHBIE CHUPTHl. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpUeM KaK CIOCO0  YCTaHOBJECHUS  HaIUYMs
THJPOKCOTPYNIBI, C  TaJIOTEHOBOAOPOJAMU  KaK  CIOCOO  IOJIydeHHs
pPacTBOPUTEINIEH, BHYTPU- U MEKMOJIEKYIISIpHAs AeruapaTauus. Peakuus ropeHus.
[lonmyyenue »sTaHONa: peakuuss OpOKEHUS TIIIOKO3bI, TUApaTalys 3TUIICHA.
OTUJICHITIMKONIb U IJIMLIEPUH KaK MPEACTABUTENH IMPEAEIbHBIX MHOIOATOMHBIX

CIIUPTOB

3.11

@®enon. Xumuueckue cBoiicTBa (eHona (peakuuu C HaTpueM, T'HIPOKCHUIOM

HaTpust, Opomom). [lonyuenue denona

3.12

Anpneruapl. XUMHUYECKUE CBOMCTBA IPEIENbHBIX aNbIETHI0B: THIPUPOBAHUE;
KaueCTBEHHbIE pEaKIUU Ha KapOOHWIBbHYIO Tpymmy (peakuus «cepedpsHoro
3epkanay, B3aumoseictaue ¢ ruapokcuaom meau (II). Iomydenue npenenbHbIX
IBJIETUJIOB: OKUCJIEHHWE CIHUPTOB, THUApATalus aleTWIeHa. AILIETOH Kak

MMpeaACTAaBUTCIIb KCTOHOB. OcobenHocTn PCaKIM OKHUCICHUA allCTOHA

3.13

KapOoHoBbie KHCIOTBI. XHUMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHYECKHUX CBOWCTB MypPaBbUHON KHUCIOTHI.
[Tonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCJIECHHUE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, AJBACTUIOB. BhICIIMEe npenenbHble U

HCIIPCACIILHBIC Kap6OHOBLIC KHUCJIOTHBI

3.14

Cnoxuple »¢upsl u xUpbl. CrnocoObl TMOJIyYEHHS CIOXHBIX 3(UPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHue CcroXHBIX 3IPUPOB B
MUIIEBOW M MapproMepHON NPOMBIIUIEHHOCTU. KUpBl Kak ClOXHBIE 3(UPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHUMHMYECKHE CBOWCTBA KHPOB:
THJIpUPOBAaHUE, OKUCIEHHE. [MApOoiM3, WM OMBIICHHE, >KUPOB Kak CIOCO0
MPOMBIIIJICHHOTO TIOJYYEeHHs COJIeH BBICIIUX KAapOOHOBBIX KHUCIOT. MbIIA Kak

COJIM BBICIIHUX Kap6OHOBBIX KHCIIOT

3.15

XUMHUECKHE CBOMCTBA TJIIOKO3bI: pPEaKlIUW C Yy4yacTHEM CIHUPTOBBIX U




QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IprMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MaibTo3a.
BoccranasinuBaomye M HEBOCCTaHABIMBAIOIIME  aucaxapuzasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmai, MMKoreH. CTpoeHHE MaKpOMOJEKYII
Kpaxmaja, IJIMKOT€Ha W LeJUIono3bl. Pu3nyuecKkue CBOMCTBA KpaxMana H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMmaja: THIPOJIM3, KauyeCTBEHHAs
peakuus ¢ MOAOM. XMMUYECKUE CBOMCTBA ILICIIIHOJIO3bI: TMAPOJIN3, IOIYYCHUE
3¢pupoB 1emwtosno3pl. [loHATHe 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aIeTaTHBIHN MENK)

3.16

AMHHBI. AMHHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIIMU C BOJIOHM, KHCIIOTaMH,
peaknus TOpCeHHMsS. AHWIWMH Kak IPEACTaBUTENIb apOMAaTHYECKHUX aMHHOB.
XHWMHYECKUE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, OKHcJIeHHE. [lonydyeHHe amMUHOB QJIKWIMPOBAHUEM aMMHUaKa |

BOCCTAHOBJICHUCM HUTPOMNPOU3BOAHBIX YITICBOAOPOI0OB

3.17

AMUHOKHMCIOTEI M O€IKH. AMHUHOKHCIOTBEI Kak aM(bOTepHBIe OpraHHU4YCCKHUC
COCANHCHHMUA. OCHOBHBIE AMHWHOKHUCJIOTHI, 06pa3y10nme Oenku. XUMHYECKHE
CBOIcTBa OEJIKOB: ruapoJn3, AcHaTrypanusa, Ka4CCTBCHHBIC (I_IBCTHBIC) pe€akununu

Ha OeJKu

3.18

CtpoeHue M CTPyKTypa MOJIUMEPOB. 3aBUCHMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHust Mojekysl. OCHOBHBIE CIOCOOBI TOJYYEHUSI BBICOKOMOJEKYIISPHBIX
COCIMHEHHI: PEeaKkluy MOJUMEpPHU3alui U moJdukoHaeHcanuu. Kinaccuduxarms

BOJIOKOH

3.19

Wnentudukanust opraHnYecKux CoOeTUHEHHM. Perienne skcrnepuMeHTaIbHBIX

3a1a4 Ha pacliO3HaABAHUEC OPraHNYCCKUX BCHICCTB

3.20

I'enetnueckas CBA3b MCKAY KJIaCCaMH OPraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUS U KU3HD

4.1

XuMmusi B moBceAHeBHOW >ku3HU. [IpaBmna OGezomacHoW paboOThl € €AKUMH,

TOprOYMMU U TOKCUYIHBIMHU BCUICCTBAMH, CPCACTBAMU OBITOBOI XMMHUH

4.2

XuMus 1 300poBbe. XUMHUSI B MEAULIUHE. XUMUSI U CEIIBCKOE X03UCTBO. XUMUSI B
MIPOMBIIIJIEHHOCTH. XUMHUS W DHEPreTUKa: MPUPOJHBIA M MOMYTHBIA HEPTIHOM
ras3pl, UX COCTaB M ucrosb3oBanue. CoctaB He(TH U e€ nepepadoTka (IpUPOIHEIE

HCTOYHHUKH YI‘JICBOIIOPOIIOB)

4.3

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpelbl U €ro
nocneacteus. OxpaHa rugpocdepsl, MouBbl, atMochepsl, GIopsl U (GayHbl OT
XUMHUYECKOTO 3arpsisHeHus. [IpoOrema OTXOMOB M TMOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHLIe HCTOYHHKU SHCPIUU

4.4

O6HII/I6 NpEaACTaBIICHHUA O IMPOMBINIJICHHBIX crocobax MOJIYy4YCHUA XUMHYCCKUX




BelIeCTB (Ha TMpUMEpe MPOU3BOJACTBA aMMHAaKa, CEpHOW KHUCIOTHI). U&pHas u
uBetHas  metautyprus.  CTeksio M CWIMKaTHasg  MPOMBIIUICHHOCTD.

IIpomblnennast ~ opranuueckass  xuMusa.  CpIpp€  UIE  OpPraHUYECKOM

IIPOMBILIUIEHHOCTH
5 Tuns! pacy€THBIX 3a1a4
51 Pacuérsl Macchl BemiecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIHMYECTBY
" | BemecTBa, Macce MM 00BEMY OJHOTO U3 YYACTBYIOIINX B PEAKIIHH BEIICCTB
5.2 Pacuérsl TermoBoro 3¢ hexra peakuu
5.3 Pacu€rbl 00bEMHBIX OTHOIIEHUN Ia30B IIPU XUMUUECKUX PEAKLIUAX
5.4 Pacuérbl macchl (00bEMa, KOJIMYECTBA BELIECTBA) TPOYKTOB PEAKIUH, ECIIN
" | OJIHO U3 BEILECTB JJAHO B H30BITKE (uMeeT mpUMecH)
55 Pacuérer maccoBoii nau 00BEMHOM 10 BBIXOA MPOAYKTA PEAKIIUHA OT
' TEOPETUYECKU BO3MOKHOTO
Pacuérsl Maccel (00bEMa, KOJIMYECTBA BELIECTBA) IPOJYKTA PEAKIMH, €CIH
5.6 | ogHO M3 BEIECTB aHO B BUJIE PACTBOPA C ONPENEIEHHON MAaCCOBOM 10J1€i
pPacTBOPEHHOIO BEIIECTBA
57 Pacy€rhl ¢ UCIIOIB30BaHMEM MTOHATUH «MACCOBast 10JIs1», «MOJISIPHAs
' KOHLEHTPALUs», «PaCTBOPUMOCTD)
Haxoxxaenne MonekynspHoi (GopMyIbl OpraHMYeCKOro BEIeCTBa Mo ero
5.8 | IWIOTHOCTH U MAaCCOBBIM JIOJISIM DIIEMEHTOB, BXOMALIMX B €70 COCTAB, WIIH T10

IPOAYKTaM CrOpaHus




YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumust; 10 xnacc. yrimyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepennn B.W. u np.; nox penakuueit Jiyauna B.B. O6mmectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKITMOHEPHOE 0OIIIECTBO
«3narensctBO «IIpocBemienne

* Xumus; 11 xknacc. yrimyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mectBo ¢
OrpaHUYEeHHOU OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE 0011IECTBO

«3narensctBO «IIpocBemienune

METO/JIUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA

1. Epemun B. B. Xumus. 10-11 kn. Meroandeckoe nocooue / B.B. Epemun,
A.A. Tpo3nos, 1.B. Bapranosa. — M.: [Ipoda, 2013.

3. Kysemenko H. E., Epemun B. B. 2500 3a1a4 mo XuMuu ¢ pemieHUsIMHA. —

M.: Onukc, 2006.

HUPPOBBIE OBPA30BATEJBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET

bubmuotexa LIOK https://myschool.edu.ru/
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