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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMma nmo XuMuU Ha YpOBHE CpeTHEro 00111ero oopa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06
obpazoBanun B Poccuiickoit dDepepanuu», TpeOboBaHUN K pe3ybTaTaMm
OCBOCHHMS (efepalnbHOil 00pa30oBaTEIbHOM MNPOrpaMMbl CPEIHETO OOIIETo
obpazoBanus(DOII COO0), IIPEACTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBaHus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoiu denepannu, peanu3yIommx OCHOBHEIE
oOpa3oBareNbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanusi B Poccuiickoii @epepauuu Ha 1nepuon g0 2025 romay
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4Y€HHs 3aHMMAaeT BaXXHOE MECTO B
CUCTEME eCTEeCTBEHHO-HayyHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
N3yuenue mnpenmMera, peanuzyeMoe B YCIOBHUSX JTu(D(PEpeHIIMPOBAHHOTO,
npouibHOrOo 00y4YeHusi, MPHU3BaHO O00eCeunuTh 00111e00pa30BaTEeNbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTay uX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HHU B COIIUYME, a TAKXKe
JUIsT  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzalusX  MNpodecCHuOHaIbLHOTO
oOpa3oBaHMsl, B KOTOPBIX XUMHUS SBISETCS OJHOM U3 TMPUOPUTETHHIX
JTVCHUTLINH.

B mporpamme mo XWMuM Ha3HAUYE€HHE MpeaMeTa «XUMHSD TOIy4aeT
noJpOOHYI0O HWHTEPIPETAIMI0O B COOTBETCTBHM C OCHOBOIOJAraroIlIMMHU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJI€H, COAepKaHusl,
pe3ybTaTOB OOYYEHHS W TPEOOBAHHMM K YPOBHIO MOATOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJIHIEMbIE TPOTPAMMON IO
XUMUU QYHKIHUH:

e HMHPOPMALMOHHO-METOINYECKAS, peaTn3alus KOTOPOM oOecreynBaeT
MOJIYYCHHE TIPEJICTABIICHUS O IEJIX, COACp)KaHWHU, OOIel cTpaTeruu
oOy4eHHsl, BOCIUTAHUS W PA3BUTUA OOYYAIOUIUXCS CpEJACTBAMU
IpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KoTopas npeaycMaTpUBaET
ONpEeNIeNICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUS M MOCIIEIOBATEIBHOCTH
U3y4YeHHS] yueOHOTO MaTepuaia, KOJMUYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; TTOAXO0I0B K (OPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISL U OIIEHKHM O0pa30BaTENbHBIX JOCTIKEHUN OOYyYaromuxcs B
paMKax WTOTOBOHM aTTecTal B (OpME €IMHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YYCHUST XUMUH:

e yCTaHABIWBAET MHBAPUAHTHOE MPEIMETHOE COJIEPIKaHKE, 00513aTeIbHOE
JUTST M3YYEeHHS B paMKaxX OTACIbHBIX Mpoduiieid, mpeaycMaTpuBacT
pacrpeneneHue M CTPYKTYpUpPOBAHME €ro Mo KjiaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pasiesiaM Kypca;

e JaéT MPUMEPHOE paclpe/eieHre yueOHOTO BpEMEHH, PEKOMEHTyeMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e MpelyiaracT NPUMEPHYIO IIOCICI0BATENbHOCTh HM3YYCHHs y4eOHOro
Marepualia ¢ y4€ToM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e Ma€T METOJMYECKYID HWHTEpIpETAlnI0 Ieled ¢ 3a7ay  HU3y4YeHUs
mpeaMeTa Ha YIUIYOJIEHHOM ypOBHE C YYETOM  COBPEMEHHBIX
MPUOPUTETOB B  CHCTEME CpeIHero  olmero  oOpa3oBaHWS,



collepKaTeIbHOM  XapaKTepUCTUKH  IUIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOHM 00pa3oBaTEeIbHOM MPOTrpamMMBbl CPEAHETO OOIIETO
o0Opa3oBaHusl (JJMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), & TAKXKE
C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBUMI
00y4Jaromierocs o OCBOCHUIO COJIEPKaHUSI PEIMETA.

[To BceM Ha3BaHHBIM MO3ULKAM B IPOrpaMMe MO XUMHUHU MPEAYyCMOTpeHa
IPEEeMCTBEHHOCTh € OOYYE€HHEM XHWMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. 3a TIpeAellaMd YCTAaHOBJICHHOW MPOTpaMMONl TI0 XHUMHUHU
00s13aTeIbHOM  (MHBAapUAHTHOM) COCTAaBJSIONICH  cojep)kaHus  y4eOHOTro
npeaMera «XUMHs» OCTa€TCs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM
COCTABJISIIOLICH, KOTOpas JIOJDKHA  ONPENENSIThCS B COOTBETCTBUHU  C
HaIpaBJIeHUEM KOHKPETHOTO Mpodusiss 00y4eHusl.

B cootrBeTcTBUMM ¢ KOHIENTyaidbHbIMU moJoxkeHusMu PI'OC COO o
Ha3HAYEHUU TMPEeIMETOB 0a30BOro u YriyOJEHHOrO YpOBHEH B CHUCTEME
muddepeHIupoBaHHOTO 00yUYeHHs HAa YPOBHE CPEIHEro 00IIero oopa3oBaHUs
XUMHUSI HA YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HaIpaBlIeH Ha pealnu3alluio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarioM TOJYyYEHUS] XUMHUYECKOTO
oOpa3oBaHMsI B paMKax HU3YYCHHUS CIEIUAIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX  JIUCHMIUIMH B By3aX M OpraHu3alusXx  CPEIHEro
npodeccruoHanbHOTO O00pa3oBaHus. B 9Toil cBs3u M3ydeHHE TMpeaMeTa
«X¥UMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHHE W YIIIyOJICHHE
TEOPETUYECKOM M TPAKTUYECKON TMOJTOTOBKH OOYYarONIMXCs, BBIOPABIINX
onpenen¢HHbplii npoguiab OO0ydeHHs, B TOM YHCJIE C MEpPCIEeKTUBOM
MOCJICYIONIETO TOJIYYeHHUs] XUMHUYECKOro o00pa3oBaHUs B OpraHU3AIUsAX
npodeccronansHoro odpazoBanus. Hapsmay ¢ atuMm, B cBete TpeboBanuii ®I'OC
COO k mIaHupyeMbIM pe3ysibTaTaM OCBOEHUs (eepaibHON 00pa30BaTeIbHOM
IporpaMMbl CpelHero ooO1iero o0pa3oBaHMs H3y4YeHUE MpeaMera «XUMUS
OPUEHTHPOBAHO TAaKX€ Ha peIIeHWEe 3ajlad BOCHUTAHUS U COIHMAIBHOTO
pa3BUTHS O0yYarolmuUXcsi, Ha (OPMUPOBAHUE Y HUX OOIICHHTEIIICKTYaIbHBIX
YMEHUH, YMEHHUI pallioOHAIN3alMd y9eOHOTO TpyJa U 0000IIEHHBIX CIIOCOOOB
JeSATEeIbHOCTH, UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsomuMHu  mpeaMera  «XuUMHUsS» Ha YpOBHE  YIIyOJIIEHHOTO
U3YYCHUS SBIAIOTCS yriayOia€HHBIE Kypehl — «Oprannyeckas XxuMus» u «O01as
U HeopraHudeckas xXuMus». l[Ipu omnpeneneHun MOAXOAOB K OTOOpY U
CTPYKTYPHOM OpTaHM3aIlMU COJIEPKAHUS ITUX KypCOB B MPOTpaMMe M0 XUMHH
3a ocHoBY mpuHATH TnonoxeHus GI'OC COO o pasznmuuusx 0a3oBOro u
yrayOaE€HHOTO YPOBHEH U3YUSHUS TIPEeIMETA.

OcHoBy coaepxkanusi KypcoB «Opranuueckas xumusi» U «OOmas u
HEOpraHWYeCKass XWMHUS» COCTABISET COBOKYIHOCTH MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIHNXCA K 0a30BOMY YPOBHIO U3y4Y€HHUS MpeaMeTa. ITa cucTemMa
3HAHWH TIOJIy4aeT OMpeeaEHHOE TEOPETHYECKOE JOMOTHEHHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbImuii 00BEM  (PAKTOIOTHUECKOTO
MaTepuana. Tak, Ha yriyOJE€HHOM ypOBHE HM3YyYeHHs IpenMera olecredeHa
BO3MOXXHOCTh 3HAUUTEIHLHOTO YBEIUYCHHUS 00BEMA 3HAHUM O XUMUYECKUX
AJIEeMEHTaX M CBOMCTBAX WX COCIMHEHUM HAa OCHOBE PACIIUPEHUS U YIITYOJICHUS
MIPEICTABJIICHUI O CTPOSHUH BEIIECTBA, XUMHUECKOU CBS3H U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPAcCMATPUBAEMBIX C TOYKHA 3PEHUS XUMHUYECKON
KHHETUKA W TEepMOAMHAMUKH. VI3ydeHne TepuoguvecKoro 3akoHa U
[lepuonuueckold  CHUCTEMBI ~ XMMHYECKHMX  JJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX TPEJICTABICHUAX O CTPOCHHH aToMa.
XuMHUecKasi CBSI3b OOBSICHSETCS ¢ TOYKU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUM



npu e€ 00pa3oBaHUU M Pa3pylLICHUH, a TAKXKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanus. l3ydeHuwe THUIOB peakiuil AONONHSETCS (HOPMUPOBAHUEM
IPEICTaBICHUN 00 PIEKTPOXUMHUYECKUX MPOIECcCaX U DJIEKTPOJIU3E PACILIABOB
U pacTBOPOB BEIIECTB. B Kypce OpraHM4eckod XUMHUU IPU PaCCMOTPEHHUH
PEaKIIMOHHON CIIOCOOHOCTH  COEIUHEHUM yienseTcss 0co00e BHUMaHUE
BOIIpOcaM 00 DJJIEKTPOHHBIX 3(]dekTax, O B3aMMHOM BIMSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Ocoboe 3HaueHWE HMEET TO, 4YTO Ha COJEpXKAaHUE KYpCOB XHUMHUHU
yrayOJaEHHOTO YpPOBHA H3Y4YEHHUS [UJIS KJIACCOB OMNPEAEiIEHHOro Mpoduis
(rmaBHBIM 00pa30M Ha WX CTPYKTYpPY M XapakTep MONOJHEHUW K o0OIein
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXKHBIC TTpeAMEThI. Tak,
HampuMep, B COJAEpPXKAHUU MpeaMeTa g KIacCOB XUMHUKO-(DU3UYECKOTO
npoduiisa 6oJblioe 3HaUeHHE OyAyT UMETh 3JIEMEHThl y4eOHOro mMaTepuala 1o
obOmed xumuu. [lpu u3ydeHuun mnpenaMera B JIaHHOM cllydae akleHT OyaeT
clellaH Ha OOIIHOCTh METOJIOB IO3HAaHUS, OOLIHOCTh 3aKOHOB U TEOPHMl B
XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKyJsipHasi TEOpHUsl B
¢bu3nKe), 3aKOHBl COXPAHEHHUS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
3JIEKTPOJIN3A, IIPEICTABICHUSA O CTPOCHUU BEILLIECTB U JIPYTOE€.

B 1O e Bpems B coaepKaHUM MpeaMeTra sl KJIACCOB XHMHUKO-
OMoNIOTUYECKOro MPoGuiIs OOIBIINI YIETbHBIN BEC OyIeT UMETh OpraHnyecKas
xumusi. B aTOM ciiyqae mpenocTaBisieTcss BO3MOXHOCTH It OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3alii KIETKH Kak
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOpPOM BXOJST, K NpPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJIbI, OENTKU, YTIEBOJIbI, HYKJICHHOBBIC
KHUCJIOTHI U Jipyrue. [Ipyu 3ToM 3HaHHS O COCTaBE U CBOMCTBAaX MPEIACTABUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILIECTB CIIYXKAaT OCHOBOW ISl M3YYEHUS
CYIIHOCTH Tpo1eccoB (POTOCUHTE3A, IbIXaHMUS], TUIIEBAPEHUS.

miaHe (OPMHUPOBAHUS OCHOB HAYYHOTO MHPOBO33PEHUS, OCBOCHHS
OOIlIEHAayYHbIX METOJIOB TO3HAHUS W OIbITa MPAKTUYECKOTO TMPUMEHEHHUS
HAyYHBIX 3HAHUU H3Y4YEHHUE TMpeaMeTa «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SX C YYCOHBIMU MPEIMETAMU, BXOIAIIMMU B
COCTaB  TMpeAMETHBIX  obnacteld  «EcTecTBeHHO-HAaydHbIE  MPEAMETHIY,
«Marematuka u nHbopMaTHKa» 1 «Pycckuii SI3bIK U IUTEpATYpay.

[Ipu usydyeHun yueOHOTO mpenMera «XHUMHs» Ha YTIIYOJIEHHOM YpOBHE
TaKk)ke, KaKk Ha YpPOBHE OCHOBHOTO M CpenHero obmiero obpaszoBanus (Ha
0a30BOM  ypoOBHE), 3ajaueld  IEepPBOCTCIICHHON  3HAYMMOCTH  SIBJISCTCS
dbopMupoBaHHEe OCHOB HAyKW XHMHH KaK O0JacTH  COBPEMEHHOIO
€CTECTBO3HAHMS, IIPAKTUYECKOM [EATEIbHOCTH YEJOBEKa W OJHOIO U3
KOMITOHEHTOB MHUPOBOW KyJIbTyphl. Pemienue 5Toil 3amaun Ha yriiyOJIEHHOM
YPOBHE U3YUYEHHUS MPEIMETa NPEANOIaracT pealnu3alnio TaKuX Leyei, Kak:

e (opMupoBaHue mNpeACTaBICHUN: O MaTEpPHAILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSX M TIO3HABAEMOCTU SIBIICHUM MPUPOJBI, O MECTE
XUMHUHU B CHUCTEME €CTECTBEHHbIX HayK W €€ Beaylued poJid B
o0OecrieueHn YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA: B PEIICHUU
po0JIeM DKOJOTHUUECKOM, DHEPTETHUYECKON M IHUIIEBOM 0€30MacHOCTH,
B Pa3BUTUM MEJIULHHBI, CO3JaHUHU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B oOecrieueHun pPalMOHAIBHOIO
MPUPOJIOTIONIL30BaHNsI, B (OPMUPOBAHUU MHPOBO33PECHUS] U OOIICH
KyJIbTYyphl ~4YEJIOBEKAa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOULIEHHUS K CBOEMY 3J0POBBIO U IIPUPOIHOM CPEJIE;



OCBOEHUE CHUCTEMBl 3HAHUMW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBIIAIOLIEH €CTECTBEHHO-HAYUYHOU KApTHUHBI MHpa:
(GyHIaMEHTAIbHBIX MOHSATUH, 3aKOHOB M TEOPUNA XUMHH, COBPEMEHHBIX
NPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIPHOM, O T€PMOAUHAMHYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUUECKUX PEAKIUN, O
XMMHUYECKOM PaBHOBECHM, PACTBOpaxX M JUCIEPCHBIX cHCTeMax, 00
001X HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;
dbopMupoBaHue y  0OydYaromuxcsi ~ OCO3HAHHOTO  TTOHMMAaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX UACH M MpoOiIeM COBPEMEHHOW XUMHHU, JIJIsi OOBSICHEHUS U
IPOTHO3UPOBAHUSL  SABJICHUM, HUMEIOUNIUX  E€CTECTBEHHO-HAYYHYIO
OPUPOAY; TPAMOTHOTO pelIeHUsi MpoOJieM, CBS3aHHBIX C XHUMHUEH,
IPOTHO3UPOBAHUS, aHaln3a W OLEHKU C TO3WULHMN 3KOJIOTUYECKOU
0€e30macHOCTH  TOCHIEJICTBUM  OBITOBOM U MPOW3BOJICTBEHHOMU
JNEATEIbHOCTH YEJIOBEKA, CBSA3aHHOM C XHUMWYECKUM IPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U MepepabOTKOI BEIIECTB;

yrayOJaeHue TMpejCTaBiICHUN O HAy4HbIX METOJax IIO3HaHWS,
HEOOXOUMBIX I MPUOOPETEHUS] YMEHHM OPUEHTUPOBATHCS B MHpPE
BEIIECTB M OOBSICHEHUS XUMUYECKHX SBJICHUMN, MMEIONIMX MECTO B
IIPUPOJE, B IPAKTUUECKOU JIESITEIBHOCTU U ITIOBCEAHEBHOM KU3HMU.

B nnane peanuzanuu MepBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAKOLIUX
(GYHKIUNA TIETOCTHON CUCTEMBI CpeIHEro 001Iero 00pa3oBaHus MNPy U3YYCHUH
npenMmera «XuMUs» Ha yrayOn€HHOM ypoBHE 0COOyI0 aKTyalbHOCTb
IpUOOPETAIOT TaKKE 1ETU U 3a]a41, KaK:

BOCTIUTaHWE YOCKIEHHOCTH B TII03HABAEMOCTH SBJICHHHA TMPUPOIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JACTH TEOPETUUYECKUX U
NPUKJIATHBIX UCCIICIOBAaHUI B XUMUH, (POPMUPOBAHNE MUPOBO33PCHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CAaMOBOCIIMTAHMIO Ha  OCHOBE  YCBOCHUS
00I1IeYEeTIOBEUECKNX [IEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX  HMHTEPECOB, HWHTCIUICKTYalbHBIX |
TBOPUECKUX CIIOCOOHOCTEH o0Oyuaromuxcsi, (pOpMHUpPOBAHUE Y HHUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BAHHIO U HEMPEPHIBHOMY
0o0pa3oBaHMI0 KaK YCIOBHUIO YCHEMIHOW MNPOPECCHOHAIBHOW U
OOIIIECTBEHHOMN JIESITEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO U TOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

(dopMUpOBaHNE YMCHHI W HABBIKOB Pa3yMHOI'O MPHPOJIOIOIL30BaHNS,
pPa3BUTHE  DKOJOTHMYECKOM  KyJIbTYphl, MPUOOPETEHHE  OIbITa
0O0IIIECTBEHHO-TIOJIE3HON IKOJIOTUYECKOM IESITEIIbHOCTH.

OOmiee 4YHMCIO YacoB, MPEIYCMOTPEHHBIX JJS HW3YYEHHS XUMUU Ha
yriayOJIeHHOM YpOBHE CpeAHero oduiero oopa3zoBanus, cocrapisier 204 yacos:
B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B
HEJICJIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMMH.

[Ipeamer W 3HaUYeHHE OPraHUYECKOW XHUMHH, TPEACTaBICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YTriepojia: OCHOBHOE U BO30YXKAEHHOE
cocTosiHus. BalleHTHbIE BO3MOXHOCTH aToma yriiepojaa. XMMUYECKasl CBS3b B
OpraHUYEeCKUX COCAMHEHUSX. THUIbl TUOPUIM3AIMM AaTOMHBIX OpOuTaNeu
yraepoja. MexaHu3Mbl 00pa3oBaHUS KOBAJICHTHOM CBsi3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). TUIBI TIepeKpbhIBaHUS aTOMHBIX OpOuTaneil, o- u -
cBs3u. OnuHapHasi, BOMHAas U TpoitHas cBsa3b. CrocoObl pa3pbiBa CBsi3el B
MOJIEKYJIaX OpraHudeckux BemiecTB. l[loHsTHEe O CBOOOJHOM paauKale,
HyKj1eoduie u anexTpoduie.

Teopust crpoeHust opraHmdyeckux coenuHeHudd A.M. bBytiepoBa u
COBPEMEHHBIE TIPEACTABICHUSA O CTPYKType MOJEKYJd. 3HAYEHUE TEOPUH
CTPOCHHUSI OPraHUYECKUX COCOUHEHHU. MOJIEKyIsIpHbIE W CTPYKTYPHBIE
dopmynbl.  CTpykTypHble (GOPMYJIbl  Pa3UYHBIX BUJOB: pa3BEPHYTas,
COKpaméHHas, ckenetHas. WM3omepus. Buasl wu3oMepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAA. JEKTPOHHbIE A(G(EKTHI B MOJIEKYJaX OPTraHUYECKUX
COCIMHEHUN (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenre o kiIaccuPpUKAUKU OpraHUYECKUX BemlecTB. [loHsTHE O
GyHKIIMOHATBHOU TpyIIIeE. I'omounorusi. ['omonoruueckue PAIBL.
Cucremarnueckass HoMeHknaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTAEJBHBIX MPEICTABUTENCH.

OcobeHHocTy U KiaccuUKaIUs OpraHudecKux peakiuii. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMu Ha UX
OCHOBE, OMBITHI MO MNPEBPALICHUIO OPraHUYECKHX BEIIECTB MPU HArpeBaHUU
(raBnienue, OoOyrJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYII
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonorudeckuii psiji ankaHoB, oomias GopMyiia, HOMEHKJIATypa
U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
sp3-rubpuamsanus aTOMHBIX OpOMTANEl yriepoma, G-CBA3b. (DUIMYECKHE
CBOMCTBA QJIKAHOB.

XHUMUYECKHE CBOWCTBA AJIKAHOB: PEAKLIHMH 3aMEUIECHUs, M30MEpU3aluu,
JNETUAPUPOBAHUS, LIMKIU3AIMY, IUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrapnenue
0 MEXaHU3ME PEeaKLUi pauKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUueHUs U MPUMEHEHUE AIKAHOB.

[Muknoankanel. OO6mias  Qopmyna, HOMEHKJIaTypa W  H30MEpHS.
OCOOEHHOCTH CTPOCHHS W XUMHUYECKHX CBOWCTB MaJbIX (IMKJIOMPOTIaH,
UKJIOOYTaH) ¥ OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) IUKIIOAJIKAHOB.
CriocoObl IOJTy4eHHS ¥ MPUMEHEHHUE ITUKJIOATKAHOB.

Ankenpl.  ['oMonormveckuit  psg = ajdkeHOB, oOmas  dopmyIa,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
AJIKEHOB, SP~-THOpUIM3alMs aTOMHBIX OpOWTAaJe yriiepona, G- U 7T-CBS3H.
CrpykrypHas u reoMerpuueckas (LHUC-TpaHC-) wu3oMmepus. Duzndeckue



CBOMCTBAa aJKEHOB. XHMHMUYECKHE CBOICTBA: peakUUd MPUCOECIUHECHHUS,
3aMEIICHUS] B 0-TI0JI0KEHUE TIPU IBOMHOM CBSI3H, MOJIUMEPHU3ALUN U OKUCIICHHUS.
[IpaBuno MapkoBHuKoBa. KauecTBeHHbIE peaklMd Ha JBOMHYIO CBS3b.
CriocoObl OJTy4eHHs U IPUMEHEHHE aJIKEHOB.

AJKaeHsl. Knaccuduxanus QJIKaJMEHOB (compsiKEHHBIE,
U30JIMPOBAHHbBIE, KyMyauposarnsie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzanust conpsKEHHBIX AUEHOB. CrocoObl MOMYyYEeHUs] U TIPUMEHEHHE
AJIKaIUCHOB.

Anxunbl.  ['omMonornueckuii  pan  alkuHOB, oOmas  dopmyia,
HOMEHKJIaTypa U HM30MepHs. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJl ~QJIKWHOB, SP-TUOpHUIM3aIMsl aTOMHBIX oOpOuTanei yriaepoja.
du3nyecKkue  CBOMCTBA  AJKMHOB. XUMHYECKHE  CBOMCTBA:  PEAKIUU
NPUCOCIUHEHUA, TUMEpU3allMl W TpUMEpHU3aluu, okucieHus. KucnorHele
CBOWCTBA AaJKWHOB, HUMEIOLIMX KOHIIEBYID TPOMHYIO CBsi3b. KauecTBEeHHBIE
peaKkiMu Ha TPOMHYIO CBs3b. CIOCOOBI MOTYYCHUS U IPUMEHEHHUE aJIKMHOB.

ApomaTrueckue yrieBoAopojibl (apeHbl). ['oMonornyeckuii psij apeHoB,
obmass  ¢dopMmyna, HOMEHKIATypa M  H30MepUA. JJICKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJeKynbl OeH3oma. dusmyeckue CcBOWCTBa
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEaKIIUU 3aMEIICHHUS
B OCH30JbHOM KOJIBIIE U YTIEBOJAOPOJIHOM paJUKale, Peakuu MPUCOSTUHECHHUS,
OKHCJIEeHHE ToMoyioroB Oenzona. [lpencraBieHne 00 OpPUEHTUPYIOIIEM
JICUCTBUM 3aMECTUTENIE B OEH30JbHOM KOJIbIIE Ha MPUMEPE AIKWIbHBIX
paaNKaIoB, KApOOKCUIBLHOM, TUIPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmumepusarius
cruposia. CriocoOsI MOyYeHHs 1 IPUMEHEHNE apOMATHICCKUX YTIICBOAOPO/IOB.

[Ipuponueiii  ra3. IlomytHeie HedTanble ra3zpl. Hedts u e
npoucxoxaeHne. KaMeHHbI yTroiab U MpOAYKThI ero mnepepadboTku. CrocoOsl
nepepaboTKu He(THU: TMEPEeroHKa, KPEKUHT (TEPMHYECKHH, KaTaTuTHYECKUM),
pudopmunr, nuponus. [IpoaykTsl mepepaboTku HepTH, UX TPUMEHEHUE B
IIPOMBIIIVICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMEUICHUs] TajJoreéHa Ha TUJPOKCOrPYIIY, HUTPOTPYyNIy, LHUAHOTPYIILY,
amMuHOrpymiy. JIeiicTBHe Ha TaJOreHIPOU3BOAHBIC BOJHOIO U CIHPTOBOTO
pactBopa menoyn. BzauMoelcTBue IUrajgoreHalKaHOB ¢ MarHueM U IUHKOM.
[TonatTne 0  METa/NIOOPraHUYECKUX  COeAUHEHHusX.  Vcrmosib3oBaHHE
TJIOTEHIPOU3BOJIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TP CHUHTE3E
OpraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPAIICHUIL:
u3ydeHue  (PU3MYECKUX  CBOWCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTB),
KaueCTBEHHBIX PEAKIIMK yTIEBOJAOPOIOB PA3INYHBIX KJIACCOB (0OecIBeUnBaHUE
OpOMHOU WJIM MOAHOU BOJIBI, pACTBOPA MEPMaHTaHATA KaJIUs, B3aUMOJCHCTBUE
alleTWJIeHa ¢ aMMHMAYHBIM pPacTBOpOM oOkcuaa cepeodpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTiepoJia ¥ BOJOPOAA B OPTaHWYECKUX BEIIECTBAX, MOJYYCHHE
ATUJICHA M W3YYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJueKuusmu «HedTb» u
«Yromp», ¢ oOpasllaMH TJIacTMAacC, KaydyyKOB M PE3WHBI, MOJEIUPOBAHUE
MOJIEKYJI YTIIEBOOPO/IOB U raJOTr€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucsiopoacoaep:kanue oprannyeckue coeInHeHM .

[Ipenenbubie ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha TpuMepe
MeTaHoia U dTaHosa). ['omonmoruueckuii psij, obOmas Qopmyna, u3oMepus,



HOMEHKJaTypa u kiaccudukanusa. Dusumyeckue CBOICTBA MpeACIIbHBIX
OJIHOATOMHBIX CIUPTOB. BOJOpOAHBIE CBSA3M MEXIAY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, JETUapaTalyd, OKHUCIICHHUS,
B3aUMOJECHCTBUE C OPraHMYECKUMH M HEOPTaHMYECKHUMHM KHCIOTaMH.
KauecTBeHHass peaknus Ha OJHOATOMHBIE CHHUPTHL. J[lelicTBUE 3TaHONA H
METaHOoJIa Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE
OJIHOATOMHBIX CITIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U u3oMmepusa. OcoOeHHOCTH (PU3NUECKUX
Y XUMUYECKUX CBOMCTB.

MHOroaToOMHbIE CIUAPTHI — 3THICHIJIMKOIb U INHUIEPUH. PU3NYECKUE U
XUMHAYECKUE  CBOWMCTBA:  pEAKUMHM  3aMENICHUs,  B3aUMOJEUCTBUE  C
OpPraHUYE€CKMMH W HEOPraHMYECKMMH KHUCJIOTAMH, KAYECTBEHHAs peaklHs Ha
MHOroaToMHble  crnupthl.  IlpencraBieHue O  MEXaHU3ME  pEaKLIHM
HykieouibHOro 3amerienus. JleiictTBue Ha opranu3Mm uenoBeka. CrocoObl
MOJIYYEHHUS U MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®eHon. CTpoEHHE MOJIEKYJIbl, B3AaUMHOE BJIUSHHE THUIPOKCOTPYIIIBI U
O6eH3osbHOrO sAapa. Pusznueckue cpoiicTBa peromaa. OCOOEHHOCTH XUMUYECKUX
cBoiicTB ¢enona. KauectBennole peakiuu Ha (eHon. TokcHyHOCTH (PeHona.
Crnioco6bl ostydenus v npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOonunbHble CcOEIUHEHUS — aibJACTUIbl W KETOHBI. JIEKTPOHHOE
CTpO€HHE KapOOHUIBHOM Tpymmbl. ['OMonorudyeckue psajabl ajabIACTU]IOB U
KETOHOB, 0011as ¢popMyIa, U30Mepus U HOMEHKIIaTypa. Pu3ndeckue CBOMCTBa
anbIAETUJOB M KETOHOB. XWMHUYECKHUE CBOMCTBA AaJIbJIETUJIOB U KETOHOB:
peakuuu npucoeauHeHusl. OKHUCICHUE AlIbJIETUIOB, KAUECTBEHHbBIE PEAKIIMU Ha
anbaerupl. CocoObl MOTyYeHUs! U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TpeaeiabHbie KapOOHOBBIE KHUCIOTHI. (OCOOEHHOCTH
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCIOT. WM3omepuss W HOMEHKJIATypa.
®duznyueckre CBOWCTBA OJHOOCHOBHBIX TPEIEIbHBIX KapOOHOBBIX KHCIIOT.
Bomopoansie cBsi3u MexAay MOJIEKyJIaMH KapOOHOBBIX KHCIIOT. XUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUS dTePUDUKAIINHN, PEAKIINH C YIACTHEM
yIAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYpPaBBUHOW KHCIIOTHI.

[TonsiTue 0 mNPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIBHBIX H
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHUCJIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTtaBurenu BhICHIUX KapOOHOBBIX KHUCIIOT:
CTeapuHOBasl, TATBMUTUHOBAS, OJICMHOBAS, JIUHOJIEB8As, TUHOIEHO8As KUCTOTHI.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonorudyeckuit psia, odmast Gpopmyia, u3oMepus U
HOMEHKJIaTypa. PU3NUECKUEe U XUMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOW U
HICIIOYHOU CpeTIe.

Kupswi. Ctpoenue, puznueckre 1 XMMAYECKUE CBOWCTBA KUPOB: THIPOJIN3
B KHCJIOW W TIeNo4HON cpene. OCOOCHHOCTH CBOWCTB JKHUPOB, COIEPKAIIUX
OCTAaTKHU HEMPEIEeTbHBIX KUPHBIX KUCTOT. JKUPBI B pupoIe.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mras xapaktepuctuka yrieBojoB. Kinaccudukaius yrieBomoB (MOHO-,
IU- W TonMcaxapuibl). MoHOcaxapuibl: TJIOKO3a, (PPYKTO3a, TalTaKTo3a,
pubo3a, ae3zokcupuOo3a. Pu3NUecKre CBONCTBA M HAXOXKIACHHE B TPHUPOJIC.
@ortocuHTE3. XHMMHUYECKHE CBOWCTBA TJIIOKO3BL: PEAKIMU C y4acCTUEM
CIUPTOBBIX M QJIBJCTUIHOW TPYIIN, CIIUPTOBOEC M MOJOUYHOKHUCIIOE OpOKCHHE.
[Ipumenenre TIIOKO3bI, €€ 3HAUYEHHWE B JKU3HEACATEIHHOCTH OpraHu3Ma.
Hucaxapuael: caxapo3a, MajabTO3a M JIAKTO3a. BoccTaHaBiIMBaWOIIME U



HEBOCCTaHABIHUBAIOIIME aucaxapuisl. [ maponn3 aucaxapuaos. HaxoxaeHue B
npupojsie U npuMeHeHue. [lonmmcaxapuapl: Kpaxmai, TIMKOTEH W IeJUTI0NI03a.
CrtpoeHre MaKpOMOJIEKYJI Kpaxmaja, TITUKOTeHa W IeJUTI0I03bl. Dusnueckne
CBOWCTBa Kpaxmalia M IEJUTIONO03bl. XHMHYECKHE CBOWCTBA Kpaxmana:
THIPOJN3, KAueCTBEHHAs peakius ¢ HOAOM. XHMHYECKHE CBOMWCTBA
[EJUTION03bl:  THAPOJIN3, TMOdydeHHe dGUpOB IeuTono3bl. lloHaTtne o006
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCnepUMEHTAIbHBIE METOAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
pPacTBOPUMOCTh PA3IMYHBIX CIHUPTOB B BOJE, B3aMMOJICHCTBHE STaHOJA C
HaTpUEM, OKHCJICHHE 3THUJIOBOTO CIMPTA B ajbJCTH Ha PACKAIIEHHOW METHON
NIPOBOJIOKE, OKHUCIICHHWE ATHJIOBOTO CIHpTa JAUXPOMATOM Kaius (BO3MOYKHO
UCTIOJb30BAaHUE BHICOMATEPUAIIOB), KAUECTBEHHBIC PEaKIIMM Ha albJCTHIBI (C
ruapokcugom guammuHcepeopa(l) u  ruapokcuaom  menu(ll)), peakius
mmnepuHa ¢ rugpokcuaom  meau(ll), xumuyeckue CBoiicTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aUMOJICHCTBHUE pPACTBOpA TJIIOKO3bl C THAPOKCHIIOM
meau(ll), B3aumoelicTBre Kpaxmalia ¢ HOJIOM, PEIIeHHEe IKCIIEPUMEHTAIbHBIX
3amay o TemaM «Cruptel U ¢eHonb», «KapOoHoBbie KuCHOTHL. ClOXKHBIE

3(UpBD.
A3oTcoaep:kanue OpraHnyecKue coeTuHeHusl.
AMUHBI — OpraHuyYeckhe NpOoU3BOAHbICE ammuaka. Kiaccudukarms

aMUHOB: anuaTUYeCKUue W apoMaTHYECKHE; TEPBUYHBIC, BTOPUYHBIE W
Tpetuunbie. CTpoeHne MoJieKys, o01mas Gpopmyina, u3oMepusi, HOMEHKIIATypa U
¢usznueckue CBOMCTBA. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHHOB:
OCHOBHBIC CBOMCTBA, aJKWJIMPOBAHUE, B3aUMOJICUCTBUE MEPBUYHBIX aMUHOB C
azoTucToi kucnoroil. Colu aJKuIaMMOHUS.

AHUIIUH — TpeCTaBUTENb aMUHOB apomaTudeckoro psaa. CTtpoeHue
aHwiInHa. B3auMHOe BIMAHHE TpPynnm aroMOB B MOJEKyJe aHUJIMHA.
OcoOEHHOCTH XMMHMYECKHX CBOMCTB aHWIWHA. KadecTBEHHBIE pEaklMd Ha
anuuH. CrnocoObl TONMydeHHUs] W TpPUMEHEHHEe anu(aTUYecKuX aMHHOB.
[Toy4yenue aHwIMHA U3 HUTPOOESH30JIA.

Amvunokuciotel. Homenknatypa u uzomepusi. OTaenbHbIe MPeCTaBUTETN
0-aMHUHOKHUCJIOT: TJIMIWH, anaHuH. Ousumdyeckue CBOWCTBA aMHHOKHCIIOT.
XVWMHUUYECKHE CBOWCTBA aAMUHOKHUCIOT Kak aM(pOTEPHBIX OPTraHUYECKUX
COCIMHEHMM, pPEaKIvs TMOJIMKOHJIEHCAlUd, OOpa30BaHHWE NENTUIHOW CBS3H.
buonornyeckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THUAPOJINA3 MENTHIOB.

benku kak npupoansie nmoaumepsl. [lepBuunas, BropuyHas U TPETUUHAS
CTpyKTypa OenKoB. XUMHYECKHE CBOWCTBA OCJIKOB: THUAPOJIHN3, JEHATYpAIHs,
KaueCTBEHHBIE PEAKIIUU Ha OCIIKH.

OKCnepuMEeHTAIbHBIE METOJAbl M3YUYEHHUs BEIIECTB UM UX MPEBPAILCHUIA:
pacTBOpeHHe OEJIKOB B BOJIE, JeHATypalus OEJKOB MPU HArpeBaHUU, I[BETHHIE
peaknuu Ha O€JIKM, pEeIIeHWe OSKCIEPUMEHTAIBHBIX 3a7a4 10 TeMam
«A3oTconepKalue  OpraHMYecKue  coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCITUHECHUI.

BrbicokoMouiekyJIsipHbIe COeTMHEHUSI.

OcCHOBHBIE TIOHSTHS XWMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHMIA:
MOHOMED, TIOJIUMEpP, CTPYKTYpHOE 3BEHO, CTEMEHb MOJIMMEpPU3AINHN, CPETHSISA
MoOJIeKyJisspHass Macca. OCHOBHBIC METOJIbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHHUI — TIOJIMMEPHU3AIINSI ¥ TTOJTMKOHICHCAITHS.

[Tomumepnbie Matepuanbl. [lmactmacchl (MOMMATHIICH, TMOJIUIPOIUIICH,
MOJIMBUHWIXJIOPU], TOJMUCTUPOJI, TOIUMETHIMETAKPIIAT, TOJUKAPOOHATHI,
noJIMATUIIEHTEPEePTaNAT). Y THIM3AIMUS U TIepepadoTKa TIaCTHKA.



DOnacToMepbl:  HATypaJbHbIH ~ KaydyyK, CHUHTETHYECKHE  Kay4dyyKd
(6yTaIMeHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, WIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIaBCaH).

[Tonmmepsbr CIEIUaTBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJIEKTPOIPOBOISIINE MOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJAbl M3YUYEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HAaKOMJIEHWE C oOpasllaMi MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacCc, Kay4dyKoB, pEIICHHE HSKCIEPUMEHTAIbHBIX 3aJady 10 TeMe
«Pacno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérurlie 3agaun.

Haxoxnenue MonekyJsipHOM (QOpMyIIbI OPraHMYECKOro COEAUMHEHUS 10
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJIEKYJISIpHON (OpMyJbl OPraHMYECKOTO COEIUHEHUs 1o macce (00BEMY)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEeaKIMi W/WIM UCXOJTHBIX BEHIECTB, YCTAHOBJIICHHUE CTPYKTYPHOU (HOPMYIIbI
OpPraHUYECKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
MOJIYYCHHUSI, ONPEIeNICHUE 0N BBIXO/A MPOJYKTa PEaKIMd OT TEOPETUUYECKH
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBsi3ed MpPU HM3YUYCHUH OPTraHUYECKON
xumuu B 10 Kjacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAaHUE KAk OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHSATHH, NPUHATHIX B OTACIBHBIX
IpeIMEeTax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJICHUWE, HAay4YHBIH (aKT,
rUINoTe3a, TEOpHUs, 3aKOH, aHaju3, CUHTE3, KiIaccudukaius, HaOI0JeHuE,
U3MEpEHUe, FIKCIIEPUMEHT, MOJI€Ib, MOJICTTUPOBAHHE.

dusznka: Marepus, aroMm, D3JIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJIA,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MYECKUE BEITUYHMHBI, €AUHHUIIBI U3MEPEHHS, CKOPOCTh, DHEPIHs,
Mmacca.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIHM3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpodHBIN TUIT TUTAHUS, OPOKEHHE,
dboTOCHHTE3, NbIXaHUE, OCJIKH, YTJIEBOJbI, KUPBI, HYKICHMHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mone3Hsie HCKOMaeMbI€, TOTUIUBO.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBHOTO TMUTAHUSA,
MOIOITUE CPEJICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocTaB aTOMHBIX siaep. XHUMHYECKHM 3JeMeHT. WM30Tombl.
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPTETUUECKHE
YpPOBHH U TOAYPOBHU. ATOMHBIE opOutanu. Knaccudukamuss XUMHYECKHX
3JIEMEHTOB (S-, p-, d-, f-amementoi). PacnpeaencHue 37JeKTPOHOB MO aTOMHBIM
opOuTansiM. JEKTPOHHbIE KOH(MUTYpallMd aTOMOB DJIEMEHTOB TMEPBOTO—
4eTBEPTOTO MEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JIEKTPOHHBIE
KOH(HUTyparuyi HOHOB. DJIEKTPOOTPHUIIATEIIHHOCTb.



[lepuoguueckuit 3akoH u llepuoandeckass cucTeEMa XHUMHYECKHUX
snementoB  J[.M. MenneneeBa. CBsI3p NEPUOAMYECKOTO  3aKOHA U
[leproguyeckoil CHUCTEMbI XHUMHYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpHUE
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaam. 3HaueHUe nepruoandeckoro 3akona J1.1. Menaeneena.

XuMUYecKass CBA3b. BHUABI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBS3M: OOMEHHBIN U
JOHOPHO-AaKIENTOPHBIM.  DHeprus W JiUMHA  CBs3U.  [lodsipHOCT®,
HAIIPaBJIICHHOCTh W HACBIIAEMOCTh KOBAJIEHTHOW cBs3U. KpaTHbie CBS3H.
BonoponHas cBa3b. MeXMONEKYISPHBIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HMX TE€OMETPUUYECKUM CTpOeHHEM (Ha TMpuMepe
COEIMHEHU 2JIEMEHTOB BTOPOIO MEPHO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX COE€IMHEHUSIX. COCTaB KOMILIEKCHOIO
HMOHA:  KOMIUIEKCOOOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILIEKCHBIX
coeauHeHuu. [IoHsATHE O KOOPAMHALIMOHHON XUMHUH.

BemecrBa MOJEKYJISIPHOIO Y HEMOJIEKYJSIPHOTO  CTpOEHHUs. THIIb
KPUCTAJUIMYECKHUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHbix cucrteMax. Mctunubie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHILIEHTPAIMU PACTBOPOB:
MaccoBasl I0JIs BELIECTBA B PACTBOPE, MOJISIpHAs KOHILEHTpauus. HacelieHHbie
Y HEHACBHILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTtamioruaparst.

Knaccudukanms v HOMEHKJIAaTypa  HEOPraHMYECKHUX  BEIIECTB.
TpuBuanbHbIE Ha3BaHUA OTHAEJBHBIX IPEICTABUTEIECH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus  XuMUYECKUX  peakuid B HEOPraHUYECKOH W
OpraHUYECKON XMMUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TIPEBpAICHUS SHEPTUU MPU XUMHUYECKUX peakiusx. TeruioBbie 3PQexTh
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMYECKOM peakluuHh, €€ 3aBUCUMOCTh OT Pa3IU4HbIX
¢daktopoB. ['oMoreHHbIie ¥ reTeporeHHbIe peakiuu. Katanmus u kaTaan3aTopsl.

OOpatumble U HeoOpaTHUMbIE pEaKIUU. XHUMHYECKOE paBHOBECHE.
Koncranta xumnueckoro paHoBecHs. DaKTOpBI, BIMSIOINIME HA IOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEpPATypa, JABJICHUE U KOHLIEHTPAllUA BEUIECTB,
ydyacTByromux B peakiuu. [Ipunuun Jle [larense.

Onektposutuueckas nuccoruanus. CUiIbHbIE W CIa0ble 3JICKTPOJUTHI.
Crenenp gucconumannu. Cpeaa BOJHBIX PACTBOPOB: KUCIOTHAs, HEUTpasbHasl,
menovyHas. Bomoponuwiii mokazatens (PH) pactBopa. ['mapomms3  coneit.
Peaxiiuu monHoro oomMeHa.

OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE  peakunu. (CTeneHb OKHUCIICHUSI.
Oxkucnautenb M BOCCTaHOBUTENb. [Iporecchl OKUCIECHHSI M BOCCTAHOBIICHHS.
Baxnelnme OKHCIHTENIM M BOCCTAHOBHUTEIHM. METOM 3JIGKTPOHHOro OaiaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pa3oKEeHWEe MNEPOKCHAA BOIOPOAA B MPUCYTCTBUM KaTajau3aTropa, MOIEIU
KPUCTAJUIMUYECKUX  PEmETOK, TMPOBEACHHE PEAKIMid HMOHHOTO OOMEHa,
ONPEAEIICHUE CPEABl PACTBOPOB € MOMOIIBI UHAUKATOPOB, U3YUYECHUE BIIASHUS
pasnUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIHH U TOJIOXKEHUE
XMMHUYECKOTO PABHOBECHSL.

Heoprannyeckasi Xumusi.



[Tonoxxenne HemerawioB B Ilepuoaudeckol CUCTEME XHUMHUYECKUX
sanemeHtoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMSI HMX aTOMOB.
du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

Bonopoa. [onyuenue, ¢pusndeckue U XMMHUYECKUE CBOWCTBA: PEAKLUU C
MEeTa/llaMi M HEMEeTaJUlaMH, BOCCTAaHOBHUTENIbHbIE CBOWCTBA. [ WMIpHUIBIL.
TorMBHbBIE JIEMEHTHI.

["anorensl. HaxoxaeHnue B npupojie, CocoObl MoayyeHus, Gpu3nueckue u
XAMUYECKUE CBOMCTBA. ["a;moreHoBOIOPOIBI. Baxnernmmue
KHUCIIOPOJICOJIEpKAIlMEe  COCNUMHEHUs  TaloreHoB.  JlaboparopHble U
IIPOMBIIICHHBIE CITIOCOOBI MOTYy4YeHHUs rajioreHoB. [[puMeHeHue rajJoreHoB u ux
COEIMHEHUM.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILIEHHBIE CIOCOOBI MOTyYEeHHUS
kuciopoaa. Guznueckre U XMMHUYECKUE CBOWCTBA U MPUMEHEHHE KUCIOPOa U
030Ha. OKCHUJIbI U IEPOKCHUJIBI.

Cepa. HaxoxxneHue B mpupojie, CIOCOOBI TOJyYeHHs, (PU3NUYECKHE U
xuMuueckue cBoiictBa. CepoBomopos, cyinbduasl. Oxcua cepbi(1V), oxcun
cepoi(VI). Cepuucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOKMCTB
cepHoM KUCIOThL. [IpumMeHeHue cepbl U e€ CoeTMHEHUH.

Azor. Haxoxxnenue B mpupone, crnocoObl MOdydeHus, (U3NYecKue u
XUMHUYECKUE CBOMCTBA. AmMHUaK, HUTpUAbL. OKcUIbl a3oTa. A30TUCTas U
a30THas KHUCIOTHI U WX coidu. OCOOEHHOCTHM CBOMCTB a30THOM KHCIOTHI.
[IpumeHeHure a30Ta ¥ €ro COeIMHEHUN. A30THBIE YI0OpEHUSI.

®ochop. Haxoxaenue B mpupoze, CrnocoObl MOIydeHus, GU3NUEeCKUue U
xumudeckue cBorctBa. Pochuanl u dochun. Okcunsl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue dochopa u ero coenunenuii. dochopusie
yI00pEeHus.

VYriepon, HaxoXJIeHHE B TpUpoje. AJUIOTPONHBIE MOIUBUKAIIH.
dusnyeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB, 00pa3OBaHHBIX
yraepogom. Oxcup yriaepona(ll), okcun yrnepona(lV), yronshas kuciora u e€
cosid. AKTUBUPOBAHHBIN Yroiib, aacopous. Dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOpPa30BAaHHBIX YIIEPOJIOM, H
€ro COeAMHECHUM.

Kpemunii. Haxoxaenue B mpupoje, CocoObl MoaydeHus, Gu3ndeckue u
xumudeckue cBorctBa. Okcua kpemaus(1V), kpemMHHEeBass KUCIOTa, CHIIUKATHI.
[Ipumenenue KpemMHUs M ero coeauHeHuil. CTEKJIO, ero MOJy4YeHUe, BHJIbI
CTEKJIA.

[Tomoxenne wMetauioB B llepuoanueckoil cucreMe XHUMUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JOYEK aTOMOB
meTtaioB. O6mue ¢puznueckre CBOMCTBAa MeTaioB. [IpumMeHeHne MeTauioB B
ObITy 1 TexHUKe. CIUTaBbl METAJIIOB.

DNEeKTPOXUMHUUYCCKUI Ppsii HampspkeHUH MeramuioB. OOmme crocoObl
MOJTYYCHUS METaJIOB: THIPOMETAILTYPIHS, MUPOMETAILTYPIHS,
anekTpometasuryprusi. [lonstrue o koppo3un MetaioB. CrocoObl 3allUuThl OT
KOPPO3UHU.

O6mras xapakrepuctuka metamuioB |A-rpynmnsr [leproaudeckoit cucTeMsl
XUMHUYECKUX 7dyieMeHTOoB. Hatpuit w kamuil: nonyueHue, (QuU3NYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE TIPOCTHIX BEIECTB U UX COCTUHEHUH.

O6mras xapakrepuctuka MetauioB ||A-rpynmsr [lepuogundeckoit cucteMsl
XUMHUYECKUX JJIEMEHTOB. MarHuii M KalbLMW: MOJydeHHe, (PU3NYeCKHue u



XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAMHEHUH.
XKécTkocTb BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

AmoMuHMI: TIONydeHHe, (U3MYEeCKUe U XUMHUYECKHE CBOMCTBA,
NPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COeAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCHJIa Y TUJPOKCH/IA aTFOMUHHUS, TUIPOKCOKOMILIEKCHI aTFOMUHHUS.

OO6miast xapakTepuUCTHKa MeTauioB MoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonuueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMHYECKUE CBOMCTBA XpOMa U ero coeauHeHui. OKCubl
u rugpokcuibl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U 1uxpomaThl, UX
OKHUCJIUTENbHbIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

dusznyueckre U XUMUYECKHE CBOMCTBA MapraHila U €ro COeAMHEHUM.
Baxneiimue coenudenus wMapranua(ll), wmapranna(lV), wmapranma(VI) wu
mapranna(VIl). Ilepmanranat kanms, €ro OKUCIUTEIbHbIC CBOMCTBA.

duznueckre M XHUMHUYECKHE CBOMCTBA jKejle3a M €ro COCIMHEHHM.
Oxcunpl, tuapokcunbl U comu kenesa(ll) u xenesa(lll). Tloaydenue wu
IpUMEHEHUE JKeJie3a U €ro CIIABOB.

Pu3nyecKkne 1 XMUMHUYECKUE CBOMCTBA MeIU U €€ coeauHeHul. [lomydyenue
U IPUMEHEHHUE ME/IU U €€ COeTMHEHUM.

[uuk: monydenue, pu3nMuecKue U XMMHUYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJAa M THAPOKCHUIA IIHMHKA, THAPOKCOKOMIIJIEKCH IIMHKA.
[IpumMeHeHre IMHKA U €T0 COSMHEHUM.

OKCneprUMEeHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
U3ydeHue 00paslloB HEMETAIOB, ropeHue cepol, hocdopa, xenesa, MarHus B
KHUCIIOPOJIE, U3yYeHHE KOJUIEKIUU «MeTalibl M CIUIaBbl», B3aUMOJICHCTBHE
MICJIOYHBIX W IIEJOYHO3EMEIbHBIX METAUIOB C  BOJAOH  (BO3MOIKHO
UCIIOJIb30BAaHUE BUJICOMATEPUATIOB), B3aUMOJCHCTBUE IIMHKAa M JKelie3a C
pacTBOpaMH KHUCJIOT M IIEeJIo4Yel, KaYeCTBEHHBIE PEaKIUd HAa HEOPraHMYeCKUe
QHUOHBI, KAaTHOH BOJOPOJA W KAaTHOHBl MCTAIOB, B3aHMOACHCTBHE
THAPOKCHIOB aIFOMUHHMSL U IIMHKA C PACTBOPAMH KHCJIOT M INEJIOYCH, PELICHHE
AKCIIEPUMEHTANILHBIX 33/1a4u 1o TemaM «[ anorensn», «Cepa u €€ coequHeHus»,
«A30T U ¢ochop U UX COCAUHECHHS, «MeTannsl TIaBHbIX MOATPYIIID,
«Metasbl MOOOYHBIX MOATPYIIID.

XUMHUSA M KU3Hb.

Ponp xumum B obOecrniedeHMHM YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA.
[lonsiThe O Hay4YHBIX METOJaX TO3HAHWUS ¥ METOJOJOTUU HAYYHOTO
UCCJICIOBAHMUSI. HayuHnple = TpUHIUIBI ~ OpraHu3allid  XUMHYECKOTO
npousBojacTBa. [IpoMbIlIeHHbIE CTOCOOBI TMOMYYEHUS BaKHEWIIIMX BEIIECTB
(Ha TpuMepe TMPOUW3BOACTBA aMMHAaKa, CEPHOW KHUCJIOTHI, METAaHOJa).
[IpompliliieHHBIE CTOCOOBI MOJMYYEHHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsA3HCHUE OKPYXKAKWIIEW Cpelbl W €ro IocienAcTBusa. Poinb Xxumuu B
o0ecTieYeHUN dHEPIeTHICCKON 0€30IMacCHOCTH.

XuMusi U 300pOBbe uenoBeka. JlekapcTtBeHHble cpexacTBa. llpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TMpemnaparoB. Poab XuMuUuM B pa3BUTHHU
METUITAHBI.

XVMUSI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, TTUIIEBhIE J00aBKH. Poib xumuu B
oOecrieueHnH TUIIEBOM 0€30MMacCHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. beitoBas xumms. [IpaBuia
0€30macHOr0 WCTOJB30BAHMS TPEMapaToB OBITOBOM XWMHHM B TOBCEIHEBHOM
KU3HH.

XuMHsi B CTPOUTENBCTBE: BAXKHEHIIME CTPOUTEIBHBIE MaTEPHAIIbI
(tleMeHT, 6eTOoH).



XuMHUsI B CEIBCKOM XO3diicTBe. OpraHnyeckue W MHUHEpPaIbHbIC
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUalibl, KPaCKH, CTEKJI0, KEpaMuKa.
Marepuansl Ajis 31eKTpoHUKHA. HaHOTeXHOIOTM Y.

Pacuérurlie 3agaun.

Pacuétel: Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEILECTB,
Macchl (00BEMa, KOJWYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUH, €CJIIM OJHO W3
BEILIECTB MMEET IPUMECH, Macchl (00bEMa, KOJWYECTBA BEIECTBA) MPOIYKTa
peaKLMM, €CJIM OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C OMNPEACIEHHOU
MAacCOBOM JIOJIEW PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJHM W MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B PACTBOPE, JIOJM BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETUUYECKH BO3MOYKHOTO.

MexXnpeaMeTHBIE CBSI3H.

Peanmzanust MeXOpeAMETHBIX CBSI3eH MpH  M3y4YCHUH OOImeH u
HEOpraHW4YeCcKoM XUMHUU B 11 Kiacce OCyIIEeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOINMMX €eCTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHSITHH, NPHUHSATHIX B
OTJEIIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOT' 0O [IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TIOHSATHS: SIBJICHHWE, HAy4HBIM (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHUHTE3, KJIacCHU(MUKAILUS, MEPUOTUIHOCTD,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEIb, MOJACITMPOBAHHE.

dusznka: marepus, MHUKPOMHUP, MaKpOMHp, aTOM, >JIEKTPOH, MPOTOH,
HEUTPOH, WOH, H30TOIIbl, PAAUOAKTUBHOCTb, MOJICKYJIA, SHEPTETUYECCKUHN
YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE BEIECTBa,
uJeadbHbId Ta3, (PU3NUECKHWE BEIMYMHBI, CIUHMIIBI H3MEPEHUs, CKOPOCTh,
SHEPTUs, Macca.

buonorus: kieTka, opraHusM, 3KocucTema, Owocdepa, MeTaboIU3M,
MaKpoO- ¥ MHKPOIJIEMEHTBI, OCIIKH, JKUPBI, YIJIEBOAbI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: mMuHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

Texuomorus: XUMHUECKas MIPOMBIIIEHHOCTb, METaJTypTus,
CTPOUTEJIBHBIE MATEPUAIIBI, CEIBCKOXO3SIMCTBEHHOE IMPOU3BOACTBO, MHUIIECBAS
IPOMBIIIJICHHOCTh,  (papMaleBTHYECKass MPOMBIIIJICHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKHUX IPenapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHAIOB,
BJICKTPOHHAS MIPOMBIIIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUS IIPOI'PAMMDLI 110
XM HA VIJIYVBJIEHHOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeAMeTa «XUMUsD» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsI BBIJICICHBI CJCAYIOIIUE COCTABJISIONIUE: OCO3HAHHE
OOy4aroIMMUCS POCCUMCKOM TpaKJAaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO, CaMOCTOSITEIBHOCTH W CAMOOIIPENICIICHUIO;  HAJIU4YHE
MOTHBAllMM K OOyYEHMIO; TOTOBHOCTbh M CIHOCOOHOCTH OOYYarolIUXCs
PYKOBOJICTBOBAThCSl TPHUHATHIMU B OOIIECTBE TMpaBUWJIaMU H HOpPMaMu
MOBEACHUS; HAIMYUE MPABOCO3HAHUS, SKOJIOTHYECKON KYJIbTYpbl; CIOCOOHOCTD
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpakaroT
c(hOPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHON W MPAKTUYECKOW JeATEIbHOCTH
oOy4Jaronuxcs B MpoIecce peainsaiiui 00pa3oBaTeIbHOU JeATeIbHOCTH.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKaroT
c(hOPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOydJaronuxcsi B MpoIiecce peanszaui 00pa3oBaTebHON JesATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUSl  OOYYaIOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBWiIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3e PA3IUYHBIX BUIOB YUCOHOU AESTEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

[EHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTCYECTBECHHON XMMUM;

yBaKEHUSI K TMPOIIECCY TBOPUECTBA B OOJIACTH TEOPHHM U MPAKTUYECKOTO
NPUWIOKEHUS] XUMHUHM, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTar
JUIMTENIbHBIX HAOMIOACHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIECAYIOIIEM
aHanu3ze wHPOpPMAIMM O  TEPEAOBBIX  JOCTIDKCHHSX  COBPEMEHHOM
OTCYECTBCHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEAECHUE W MOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUSA
ITOCJIEACTBUAN ITOCTYIIKOB;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:



NOHUMAaHUsl IIEHHOCTEW 370poBoro u Oe3omacHoro oOpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hU3UUECKOMY U
NICUXUYECKOMY 310POBBIO;

coOJIFOICHUS TpaBWJI 0€30MacHOTO OOpaIlleHUs] C BEIIeCTBAaMU B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIBbHOCTH;

NOHUMAHHS LIEHHOCTH TMPaBUJI HWHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEACTBUM WU HENPUATHS  BPEAHBIX  MPUBBIYEK
(yrmotpe06aeHus ajKoroJisi, HAPKOTUKOB, KypEeHHS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEIOBATEIHCKON
JEeSTEIbHOCTH, OOILECTBEHHO TIOJIE3HOW, TBOPUYECKOW W JAPYrHMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHUE B PpEIICHUH MPAKTUYECKUX 3a/1ad
COIMAJIbHON HAIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUI 10 XUMUH;

YBAXEHHS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHON TPaeKTOPHUU
oOpazoBanusi, Oyaymieil npodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U TTOTpeOHOCTEH O0IIIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 1E€JIECO00PA3HOTO OTHOMICHHS K MPHUPOAC KaK MCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM, BIUSHUS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE MTPUPOJIHON U COLMATILHOW CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUW XUMUU IS
pelIeHUs BOIPOCOB PAlMOHAIBHOTO NPUPOJOTOJIb30BAHHS;

AKTUBHOTO HEINPUATHUS JEUCTBUM, NPUHOCAIIMX BpEd OKPYKaArOIIEH
IPUPOIHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIArOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEICTBUSA MPEIIPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJu4usi Pa3BUTOrO0  HKOJOTHMYECKOTO  MBIIUICHHS, 3SKOJOTHYECKON
KYJIbTYpbI, OIbITA JIEATEIBHOCTH AKOJOTHMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS MU B TIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHOM
IIPAKTUKE, CIOCOOHOCTHM W YMEHHUSA AaKTUBHO TMPOTUBOCTOSITH HUCOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyK{ 1 00IIECTBEHHON TIPAKTUKH;

MOHUMAaHUS CHENMU(PUKN XUMUU KaK HayKd, OCO3HAaHHS €€ pOJu B
(dbopMHpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3MaHUH IIEIIOCTHOTO
MIPEACTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKa, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM M PEIICHUM MPOOJIeM COXPaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOUN
UUBWIN3ALMA: B €€ T'yMaHHUCTHUYECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO3JJaHUU HOBOW 0a3bl MaTEePUAIBHOW KYJIbTYpPhI, B PEIICHUU TJIOOATBHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHUS UEJIOBEUYECTBA — CHIPHEBOW, YHEPTETHUECKOM,



NUIIEBOM M DKOJIOTMYECKOW  O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecIeyeHnr YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/OB
MO3HAHUA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHali3a U OOBICHEHMS SIBICHHI
OKPYXAIOIIEr0 MUpa U MPOUCXOAANIMX B HEM H3MEHEHM, YMEHHUs JAesaTh
000CHOBaHHBIE 3aKIIIOUCHHUS HA OCHOBE HAyYHbIX (AKTOB U HMEIOUIUXCS
JAHHBIX C IEJIbIO TIOJTyYE€HUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUX;

UHTEpeca K TO3HAHUIO, UCCIIE0BATENILCKON EATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW MO XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3luyHbIX  cdepax
poeccCuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbIE PE3YJbTAaThl OCBOCHUS NPOrpaMMbl IO XUMHUHM Ha
YPOBHE CpEeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pPEHHUS  OOyYaronIuxcs
MEXIUCUUILIMHAPHbBIE (MEXIpeMETHBIC) OOIIIeHayYHbIE MOHSATHUS,
OTpaXkarollue IEJOCTHOCTh HAYYHOW KapTUHBI MUpA U CIEeUU(PUKY METOJ0B
MO3HAHUA, MCIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIIbHbBIC y4eOHbIe NEUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), obOecrneunBaronme (GopmMupoBaHue
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLUATTBHON KOMIETEHITUU O0YyJarOIINXCS,

CIIOCOOHOCTH O0y4JaroIINXCsI UCII0JIb30BATh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOM M COIMATBLHOM MPaKTHKE.

MeranpenMeTHbIE PE3yibTaThl OTPAKAKOT OBJIAJICHUE YHHBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMA, KOMMYHHKATUBHBIMA H  PETYJISITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a30BbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSTENIbHO  (popMyNIUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaesaTh 1IN ACATEIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTH PE3YNbTaThl JEATEIBHOCTH C IOCTAaBICHHBIMHU
LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOEHUU 3HAHUW MPUEMBI JJOTUUECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEPHbIE MPU3HAKU MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIIHE TIOHSTHS U1 OOBSICHEHUS OT/IETBHBIX (PAaKTOB
U SIBJICHUI;



BBIOMpATh OCHOBAaHUA M KPUTEPUM I KiacCU(UKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUii;

yCTaHABJIMBATh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXKAY H3Yy4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXACHUS (UHIYKTUBHbBIC, AECIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHHS;

OPUMEHSATh B MpOIECCe TMO3HAHUA  MCHOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBbIE)  MOJENH, MpeoOpa3oBbIBATH  MOJIEIbHBIC
IOPEICTaBICHUS — XUMUYECKUM 3HAK (CUMBOJI) DJEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHYECKOW peakluud — TpPHU PEIICHUU YYEOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3aJ]lay, MPUMEHSITh Ha3BaHHBIE MOJICIbHBIC
IIPEICTAaBIICHUS VISl BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
U XUMHYECKUX PEaKIIU.

2) 0a3oBbI€e MCCIIEI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB U XUMHUYECKUX
peaKkiuu;

dbopMynupoBaTh €M M 33Jadyd  UCCIEIOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I ()OPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HAaBBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U TIPOBENICHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIBbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 000OIIEHUS U BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yIbTaTOB UCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW WCCIEeNOBATEILCKOW M TPOCKTHOU
NEeSATEILHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/ad, NMPUMEHEHHUIO Pa3IuYHBIX
METOJIOB MTO3HAHUSI.

3) paGora ¢ nandopmanueii:

OPUEHTHUPOBATLCS B PA3MYHBIX HCTOYHHMKAX HHoOpManuu (HaAy4dHO-
NOMmyJIsipHasi JIMTepaTypa XUMHUYECKOTO COJACpKaHWs, CIPaBOYHBIE MOCOOMS,
pecypchbl HTepHeTa), aHaIM3UpOBaTh HH(POPMAIIUIO PA3IMYHBIX BUIOB U (popm
IpeICTaBIICHNUS, KPUTUYECKH  OIlEHWBaTh €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(dbopMyIHpOBaTH 3aIIPOCH] U IPUMEHSTH Pa3TUYHBIC METOIbI IIPU TTOUCKE U
otbope wuHPOPMAIMK, HEOOXOJAMMOM JUIS BBIOJHEHHUS YYeOHBIX 3aaad
OIPEACIIEHHOTO THUIIA;

pruoOpeTaTh OMBIT UCIOJIb30BAaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpEICTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM SI3BIK B KaueCTBE CpeICcTBa MpH padoTe C
XUMUYECKON WH(OpMaImen: NpUMEHITh MEXIpeAMETHbIC (pu3nueckne u
MaTeMaTU4eCcKhe) 3HaKu W CHMBOJBI,  (opmynsl, abOpeBUATYypHI,
HOMEHKJIATYpPY;

HCII0Jb30BAaTh 3HAKOBO-CHUMBOJIMYCCKHEC CPCACTBA HAI'JTIAAHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1a€MOU TEMBI B XOJI€ THAIIOTA
W/WJIM TUCKYCCHUM, BBICKA3bIBATh UJEH, POPMYIUPOBATH CBOU MIPEITIOKESHHUS
OTHOCHUTEJILHO BBIIOJTHEHUS MPE/JIOKEHHOM 3a1auH;

BBICTYIIATh C Hp@SGHTaHHCﬁ PE3YJILTATOB MMO3HABATEIBLHOU JACATCIIBHOCTH,
IMOJIYYCHHBIX CaMOCTOATCIIBHO HJIKX COBMCCTHO CO CBCPCTHUKAMH IIpU
BBIIIOJJTHCHUN  XHUMHUUYCCKOI'O OKCIICPpHUMCHTA, HpﬁKTH‘IGCKOfI pa6OTI>I I10
HCCJICAO0OBAHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB, pCaIn3alliU y‘IC6HOI‘O ITPOCKTa,
)51 (bOpMYJII/IpOBaTI) BBIBOJAbI IIO PpPC3yJibTaTaM HpOBCI[éHHI:IX I/ICCJIGIIOBaHI/Iﬁ
HYTéM corjiaCoBaHUus HOSI/II_[I/Iﬁ B X0AC O6CY)KI[GHI/IH 1 0OMEHa MHCHUSMHU.

PerJISITI/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHﬁ:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO
JESATENBHOCTh, OIpeneisas €€ Leau U 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEUCTBUM MpHU
BBIIIOJIHEHUH YYE€OHBIX M HCCIIEOBATEIbCKUX 3aJay, BbBIOMpaTh HaumOoliee
3¢ (PexTUBHBIN CHOCOO MX pElIeHHs C YYETOM IOJYYEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIIATH CaMOKOHTPOJIb JICATEIIPHOCTH Ha OCHOBE camMoOaHajIu3a W
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIe pe3ynbTaThl OCBOSHHS IPOTpaMMbl 110 XUMHHM Ha
yriyOJICHHOM YpPOBHE Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs BKIHOYAIOT
crienuguyecKue sl yaeOHOro npeaMera « XUMUs» HaydHbIC 3HAHUS, YMEHUS U
CIIOCOOBI ICUCTBUI IO OCBOCHHUIO, HHTEPIIPETAIIUH U MTPEOOPA30BAHMIO 3HAHHM,
BUJIBI JISATECIIBHOCTH TI0 TIOJIYYCHHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUU B
Pa3JIMYHBIX YUCOHBIX CUTYyAIUsAX, a TAKKE B PCATbHBIX )KU3HCHHBIX CUTYAITUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1Mo XuMHUM NpEIMETHBIC PE3yJIbTaTh
IpeACTaBIICHBI 110 TOJaM U3y4YCHHS.

10 KUIIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTPaXaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI: O MECTE U 3HAYCHUU OPTaHHYECKOU
XUMUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ POJIi B 00ECIEYECHUN YCTONIHBOTO
Pa3BUTHS Y€JIOBEUECTBA B PEIICHUU MPOOJIEM YKOJIOTHIECKOM, YHEPTeTUIECKON
M THIeBod O€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JIaHHH HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB DSHEPTHHM, B OOECIICUEHUU PAIMOHATIHLHOTO
MIPUPOIOTIOIB30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIICH KYIbTYphI
YeJIOBEKa, a TaKXKe DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3J10pPOBBIO U IPUPOJAHOMN CPELE;



BJIQJICHUE CUCTEMOM XHMMHUYECKUX 3HAHWH, KOTOpas BKIIKOYAET:
OCHOBOIOJIATalOIINE TOHATHUS — XUMUYECKUH OJIEMEHT, aToM, SApO H
DJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIE OpOWTANIM, OCHOBHOE WU
BO30YKJIEHHOE COCTOSIHUS aroma, ruOpuamu3anusi aTOMHBIX OpOWTasiel, WOH,
MOJIEKYJa, BaJEHTHOCTb, AJEKTPOOTPUIATEIBLHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasl CBS3b, MOJb, MOJSIpHAash macca, MOJISIPHBIA OOBEM, YIIIEpOJHBIN
CKeneT, (yHKIMOHAIbHAs TPYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHyThIE, COKpalIEHHbIC, CKEJETHBIE), H30MEpUs CTPYKTypHas H
IPOCTPAaHCTBEHHAs (F€OMETPUYECKAs], ONITUYECKAs), U30MEPhI, TOMOJIOTMYECKUI
psAll, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOJ- U a30TCOACPIKAIINE OPraHUYECKUE
COEMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHHUS; TEOpUM, 3aKoHBI (repuoamdeckuii 3axkoH JI. . MeHneneena,
TEOPUS CTPOEHUS OpraHnyeckux BemecTB A. M. byTiiepoBa, 3akOH COXpaHEHHUS
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU MPU XUMUYECKUX
peaKimsx), 3aKOHOMEPHOCTH, CUMBOJINYECKU I SI3bIK XUMUH,
MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAaHUS NPUYMHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUW; TNPEACTaBICHUS O MEXaHU3Max
XUMHAYECKUX peakuuu, TEPMOANHAMHUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHUs, O B3aUMHOM BIJIMSIHUA aTOMOB WM TPYIII
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN U Me30MepHbIi 3P deKThl, OpueHTaHTHI | 1
Il pona); ¢akronoruvyeckue CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJYYCHHH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEWIIUX OPTaHMYECKHX BEUIECTB B OBITY U
PAKTUYECKON JIEATEIbHOCTH 4YeJIoBeKa, OOIIMX HAy4HbIX MPUHIUIAX
XUMUYECKOTO TPOU3BOJACTBA (Ha TMpUMepe MPOU3BOJACTBA  METAHOJIA,
nepepaboTKu HeTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBISTh XapaKTepHbIC MPU3HAKU TTOHSITHH,
YCTaHABJIMBaTh WX B3aMMOCBA3b, HMCIOJIB30BATh COOTBETCTBYIOIIHUE IOHATHS
IIPU OMKUCAHWUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHHII;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (QopMyI
OpraHUYECKUX BEIECTB;

COCTaBJIATh YPaBHEHHS XHUMHYECKHX pEaKkUUl U pacKpblBaThb HX
CYIIHOCTb:  OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA  MOCPEICTBOM
COCTAaBJICHHSI DJICKTPOHHOTO OanaHca dTUX peakIfi, peakiuii HOHHOTo 0OMeHa
MyTEM COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTaBIIMBaTh  MOJEIM  MOJEKYJ OpPraHMYeCKUX  BEIIeCTB IS
WUTFOCTPALMHA UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOPMUPOBAHHOCTh  YMEHUHU: YCTaHaBJIMBATh MPUHAIJIEKHOCTh
U3YYEHHBIX OpPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K
ompenenéHHOMY KJacCy/TpyIie COCIWHEHHM, JaBaTh WM Ha3BaHUA TIO
cuctematuyeckorr Homenkiatype (IUPAC) wu mnpuBoauTh TpUBHAIBHBIE
Ha3BaHMS [JI1 OTACJIbHBIX NPEACTaBUTENECH OPraHUYECKUX BEIIECTB (ITHUJIEH,
aleTWICH, TOJYOJd, TIUIEPUH, OSTWICHIVIMKONb, (eHon, dopmanbaerus,
aleTalNbJIeTu]l, alleTOH, MypaBbUHas KHUCIIOTa, YKCYCHAsl KUCIIOTa, CTEApPUHOBAs,
OJICMHOBAsA, MAJbMUTHHOBASI KHUCIOTHI, TJUIMH, aJJaHWH, MajabTo3a, QPYKTO3a,
AQHWJIMH, JTUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJ U IPYTHE);

c(hOpPMHUPOBAHHOCT, YMEHHS OINPEACIATh BHUJ XUMHUYECKOW CBSI3U B
OpPraHUYeCKUX COCIUHEHUSX (KOBaJEHTHAas U WOHHAsA CBs3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSA3b);



c(hOPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IOJIOKEHUSI TEOPUU CTPOCHHS
opraHuueckux BemiectB A. M. BytiepoBa s oOBSICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
bu3uYecKre U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJACTaBUTENCH Pa3IUYHBIX
KJIACCOB  OPTaHMYECKHWX BEIIECTB: AQJIKAHOB, IMKJIOAIKAHOB, AQJIKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJIEBOJOPOJOB, CIIUPTOB, allbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIOXKHBIX 3(PHUPOB, XKHUPOB,
HUTPOCOCIMHEHUN U aMHUHOB, aMUHOKHUCJIOT, OCJIKOB, YIieBOJ0B (MOHO-, IU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYIT,

c(hOpPMHUPOBAHHOCTh yYMEHHUS TOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHMYECKUX COSTUHEHUM
OT KPaTHOCTH U THUIIa KOBAJEHTHOMN CBS3M (G- U M-CBSI3M), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHHUKU
YTJIEBOJIOPOJTHOTO CHIPhsl (HE(Th, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepaboTKH U MPAKTHUYECKOE IPUMEHEHHE MPOIYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToJaX IIO3HAaHWS —  HAONIOJACHUH, H3MEPEHHUHM, MOJICIUPOBAHUH,
dKCIIEPUMEHTE (PeaTbHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

chOpPMHUPOBAHHOCTh ~ YMEHHS  IIPUMEHSITH  OCHOBHBIC  OIEpalluu
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHCTEMATHU3alMI0, BBISABJICHUE MPUUYUHHO-CICACTBEHHBIX CBA3CH — JUIA
M3yUYCHUS CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBISATh B3aMMOCBS3b XUMUUECKUX 3HAHUI
C TMOHATUAMHU U MPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
1 60jilee OCO3HAHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO €IUHCTBA
MHpA, UCIOJb30BaTh CHUCTEMHBIC 3HAHHUS 1O OPraHUYECKON XUMHUHU IS
O0OBSICHEHUS M TPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBECHHO-HAYUHYIO
MIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHUM: MPOBOJIUTH PACUETHl 10 XUMHUYECKUM
dbopMyllaM ¥ ypaBHEHHMSIM XHUMHUYECKHX PEaKIMH C HCIOJIb30BaHUEM
dbu3udecknx BenWYMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIECTBA),
XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Pacy€Thl IO
HaXOXXJICHUI0 XHUMHUYECKOW (OpMynbl BelIecTBa IO H3BECTHBIM MaCCOBBIM
JTOISIM ~ XUMHUYECKHUX  DJIEMEHTOB, TMPOAYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh ~YMCHHH: IIPOTHO3UPOBATh, AaHAJIWU3UPOBATh U
OIICHHBATH C ITO3UIIUHA SKOJOTMYCCKON OC30IMaCHOCTH MOCJICACTBHS OBITOBOM H
MPOU3BOACTBEHHON JESATEIHHOCTH 4YEJIOBEKAa, CBSI3aHHON C TmepepadoTKOM
BEILIECTB, HCIIOJb30BaTh IMOJYYEHHbIC 3HAHUSA [JIs TPUHATHS TPAMOTHBIX
pEIIeHM Mpo0JieM B CUTYaIUsX, CBI3aHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (TOJIydYEHHE M U3YYEHHE CBOMCTB OPTraHUYECKUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOJICO/IEPIKAIIMX OPTAaHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTAIbHbBIX
3319 110 PACMO3HABAHUIO OPTaHMYECKHUX BEIICCTB) C COOJIOJCHHUEM IIPaBHII
O6e3omacHOro OOpaImieHusl C BEIIECTBAMH M JIA0OPATOPHBIM O0OPYIOBAHHEM,



dbopmMynIupoBaTh 1€db HCCIEIOBAHUS, MPEJACTABIATh B pa3audHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATD U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMECHUM:

co0JIF0aTh MpaBHJIa YKOJIOTHYECKH 11e71ecO00pa3HOTO MOBEACHUS B OBITY
M TPYHAOBOW JCATCIBHOCTH B LENSIX COXPAHCHUS CBOCTO  3[0POBb,
OKpY’KaIOLIeH IPUPOHON CPEIbl ¥ JOCTIKCHUS €€ yCTONYMBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOrO JCHCTBUSI HA >KUBBIE OPTraHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BENIECTB, MOHMMAas cMbIc nokazaress [TK;

aHaJIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B
IIPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIICHUS PUCK-TI0JIB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH I€JICHAIIPABICHHBIM MOUCK
XMMHYCCKOH WH(OPMALMK B PasIMYHBIX HMCTOYHHKAX (HaydHas U y4eOHO-
Hay4YHas JUTEepaTypa, CPeCTBa MacCoBOil HHpOpMarmy, VIHTepHET U Apyrue),
KPUTHYCCKH aHATU3HPOBATh XUMHUICCKYI0 HHPOPMALHIO, iepepadareiBaTh ¢€ 1
UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON Y4eOHOM 3a1auei.

11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas M HeopraHuueckas
XUMUSD» OTPaAXkKaroT:

c(hOpPMHUPOBAHHOCTH TPEACTABJICHUIN: O MaTepUaIbLHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE€ U 3HAYCHHUU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOoJId B 00ECIEYECHUN YCTONYUBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHYECKOM, SHEPreTUYECKON U MHUIIEBOMN
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUaJIOB, HOBBIX
UCTOYHUKOB PHEPTUH, B 00ECIICUEHUHN PAIMOHAIBHOTO MPUPOIOTIOIb30BAHUS, B
dbopMHpPOBAaHMK MHUPOBO33PEHHUS W OOIIEH KyJIbTYphl YEJOBEKa, a TaKkKe
AKOJIOTUYECKA OOOCHOBAHHOT'O OTHOIICHHUSI K CBOEMY 3JIOPOBBIO U MPUPOTHOM
cpexne;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIAralOIMe MOHATHUS — XUMHUYECKMH JJIEMEHT, aTOM, sJpO aTroma,
M30TOIBI, D3JICKTPOHHas 000JI0Yka aroma, S-, P-, O-aromHBIC OpOUTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHSI aToMa, TuOpuau3anus aTOMHBIX
opOuTaneii, MOH, MOJICKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETICHD
OKHUCJICHUSI, XWUMHYECKas CBsI3b (KOBaJEHTHAs, WOHHAs, MeTajuIndecKas,
BOJIOPOJIHASI), KpUCTAJUITMUECKash pPEmIETKa, XUMHUYECKas peakius, pacTBop,
3JIEKTPOJIMTBL, HEAIEKTPOJIUTHI, DICKTPOJIUTUYECKAs AUCCOLMALMS, CTEICHb
JIWCCOLIMALNY, BOJOPOJAHBIA IIOKAa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEID,
TEMJI0BOM 3(PPEKT XUMUYECKOW pEeaklUHh, CKOPOCTh XHUMHYECKON peakIuw,
XUMHUYECKOE PABHOBECHE; TEOPHUH M 3aKOHBI (TEOpUS HSJIEKTPOJIUTHUYECKON
nucconnanuu, nepuoanyecknii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS
MacCChl BELIECTB, 3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUM [IPU XUMHUUECKUX
peakusx, 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB, 3aKOH JICHCTBYIOIIKUX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS,
JIe)KAIUE B OCHOBE NMOHMMAaHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SIBJICHUM; COBPEMEHHBIC NPEICTABJIEHUSI O CTPOCHUU BEIIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJIIPHOM ¥ HAQJAMOJIEKYJIIPHOM YPOBHSX; IIPEICTABICHHUS O
MEXaHU3MaxX XUMHUYECKHX PEaKUHUM, TEPMOAUHAMUYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTAX MX IMPOTEKaHUs, 0 XUMHYECKOM PAaBHOBECHH, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTMYECKUE CBEICHHMSI O CBOMCTBax, COCTaBe,
MOJIyYeHUHM U 0E€30MacHOM WCIIOJIb30BAaHUU BAXKHEUIIINX HEOPTAaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKON NESITEIHHOCTH YEJIOBEKa, OOIIMX HAYYHBIX
MPUHIMIIAX XUMUYECKOTO IMPOU3BOJICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTepHbIC MPU3HAKU TTOHSITHH,
YCTaHABIIMBaTh WX B3aWMMOCBSA3b, HMCIOJIb30BATh COOTBETCTBYIOLIWE IOHSATHS
IIPU ONMCAHWN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUS UCIIOIb30BATh XUMUUYECKYIO CUMBOJIMKY JJIs
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUN XMMHYECKUX pEaKIIuii,
cucrematudeckytro Homenkiarypy (IUPAC) wu TpuBumanpHble Ha3BaHUS
OT/ICJIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHSI ONPENEATh BAJICHTHOCTh U  CTENCHb
OKHCJICHHS] XUMHUYECKUX JJIEMEHTOB B COCOUHEHHSX, BUJ XUMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYecKasi, BOAOPOIHAS), TUIMl KPUCTALTUYECKON
PELETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTH YMEHUSI OOBSICHITH 3aBUCIMOCTb CBOMCTB BEIIECTB OT
BUJIa XUMHYECKOW CBSI3M W THUMA KPUCTALIUYECKOW PEIMIETKHA, OOMEHHBIA H
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHHM: KIACCU(PUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA MO0 WX COCTaBY, XMMHYECKHE PEAKIMU MO PA3JIMYHBIM IPU3HAKAM
(uucimy M cOCTaBy pearupyrolmiux BEHIECTB, TEIIOBOMY 3(QeKxTy peakiuwu,
U3MECHEHHUIO CTENEHEH OKHUCJICHHs] DJEMEHTOB, OOpPaTUMOCTH, Y4YaCTHUIO
KaTanu3aropa U JPYTHUe); CaMOCTOSTEIbHO BHIOMPATh OCHOBAHUSA U KPUTEPUH
JUTST KacCU(UKAIIMK U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI MEPUOIMYECKOTO 3aKOHA
J. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
O0OBSACHUTENLHYIO U TPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XUMHMYECKHMX 3JIEMEHTOB II€PBOrO—YETBEPTOTO MEPUOAOB
[lepuognueckoir  cucrembl .M. MenneneeBa, HUCHONB3ysd  MHOHATHS
«QHEPreTUYCCKHE YPOBHN», «IHEPIETUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXKIEHHOE YHEPTETUUECKHE COCTOSHHS aToMay;
OOBSACHSITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUUYECKHUX DJIEMEHTOB U UX
coequHeHurd 1o nepuoaaM M rpynnam llepuogmueckon cucremsr . .
MenzaeneeBa, BaJCHTHbIE BO3MOXXHOCTM aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) O0OIIHE
XMMHUYECKME CBOWCTBA BELIECTB  PA3JIMYHBIX KJIACCOB, ITOATBEPXKAATh
CYLIECTBOBAHUE TE€HETUYECKOU CBSA3M MEXKIY HEOPraHUYECKUMHU BELIECTBAMHU C
IIOMOILBI YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUNA IIOCPEICTBOM COCTABJIEHUS SJIEKTPOHHOIO
OamaHca ATHUX peaKIUh; PEeaKIUid HOHHOTO OOMEHa IMyTEM COCTaBJICHUS HX
IIOJHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUW; PEAKUMU TUAPOIU3a; PEaKLUN
KOMILIEKCOOOpa3oBaHusi (Ha TIpUMEpPe THAPOKCOKOMIUICKCOB IIMHKA U
ATIOMUHUA);

c(hOpPMHUPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEAKIUNA ¢ YUETOM MX SHEPreTUUYECKHX XapaKTEPUCTHUK, XapaKTEP
W3MEHEHUSI CKOPOCTH XMMHUYECKOW PEAKIMU B 3aBUCUMOCTH OT PA3JIUYHBIX
(dakTOpoB, a TaKXKe XapaKTep CMEIICHHS XUMHUYECKOTO PAaBHOBECHS TIOJ
BIIMSIHUEM BHEIIHUX Bo3aercTBui (mpunuui Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHWMHUUYECKHE PEaKIIHH,
JIS)KAIIUE B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHMCJIOTBI, aMMHUAKA,
oOIue Hay4HbIe MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTh



IPUMEHEHUSI HEOPTAaHUYECKUX BEIECTB B MPOMBIILIEHHOCTH U B OBITY C TOUYKHU
3pEHUS COOTHOLIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAaHUN O METOJIaX HAYy4YHOTO
MO3HAHUS SIBIICHUW TpPUPOIbl — HAOJIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbli M MBICICHHBIN), HCIOIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, YMEHHS TMPUMEHATb HSTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U JJI1 OOBSICHEHHS] XMMUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKONU JESATEIBHOCTH YEJIOBEKA U B TOBCEIHEBHOM
KU3HH,

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISITH B3AMMOCBSI3b XUMUYECKUX 3HAHUM
C TOHATUSIMU U TPEACTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
1t 00Jiee OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHMsI TMPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
NOHATUM  «MaccoBas JIOJs BEIIECTBA B  pacTBOpE» U «MOJISIpHAs
KOHIIGHTpAIMs»; Macchl BellecTBa WM 00bEMa Tra3za MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCEe WM O0BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ (deKkTa peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO TUCCOIUAIIUU; MAaCChI
(oOBEMa, KoMUecTBa BEIIECTBA) MPOIYKTA PEAKIIUU, €CITU OJIHO U3 MCXOJHBIX
BEIIECTB JAaHO B BHJAEC pacTBOpa C OMNpEACTEHHON MaccoBOM Jloyei
PacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH ); JOJIU BBIXOJIa
POJYKTa peakiuu; 00bEMHBIX OTHOIIICHUI Ia30B;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOATENHHO TJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (TMpOBEJEHUE pEakiuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAUYeCTBEHHOIO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
oTpeJielieHNe CPeibl PACTBOPOB BEIIECTB C MOMOIIBbIO MHAUKATOPOB, NU3YUYCHHE
BJIUSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTb XMMHUYECKOH peakiuH, perieHue
AKCIIEPUMEHTANBHBIX 3a7a4 1o TemMaM «Mertamisl» u  «Hemeramnsy) ¢
coOmro/leHeM  TpaBuil  Oe30macHOro  oOpamieHusi ¢ BEIEeCTBAMH |
nabopaTopHbIM  00OpyaoBaHuEM, (HOpPMYyITUpOBaTh II€JIb  HCCIEIOBAHUA,
IIPEJICTABIIATh B PA3IMYHON (OpME Pe3yNIbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh
U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCT,  YMEHHI: COONIOZaTh TMpaBWiIa  TOJH30BAHUSA
XUMUYECKON TOCY/IO W J1abOpaTOpHBIM 00OpYIOBAaHHEM, OOpAIICHHS C
BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU IO BBITIOTHEHUIO JTA0OPATOPHBIX
XUMUYECKUX OMBITOB, SKOJOTUYECKH IIEIeCO00pPa3HOr0 TOBEACHHS B OBITYy U
TPYJIOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbs, OKPYKAIOIIEH
IPUPOAHONU CpeIbl U JOCTIKEHHSI €€ YCTOMYMBOIO Pa3BUTHA, OCO3HABATH
OMACHOCTh TOKCHMYECKOTO JEHCTBUS Ha KUBBIE OPTaHU3MbI OIpPEeAEIEHHBIX
HEOPraHWYECKUX BEIIECTB, TIOHMMAas cMmbIch roka3aresns [IIK;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IEJICHANIPABICHHBINA TMOUCK
XMMHYECKOH WH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has M Yy4eOHO-
HayYHas JIMTepaTypa, CPEeACTBa MaccoBoi HHpopmanuy, NHTEpHET 1 Ipyrue),
KPUTHYECKH aHAIN3MPOBATH XMMUYCCKYIO HH(OPMALHIO, IIepepadaTsiBath & 1
UCIIOJIb30BaTh B COOTBETCTBHMM C IIOCTaBJIEHHOM ydeOHOW  3amayeit.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHnoBaHue pa3ieiioB DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
/I | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH
[Ipenmer opranuyeckoii
11 xuMuu. Teopus cTpoeHHs 8 bubnunoreka [JOK
' OPraHUYECKHX COEIUHEHHI https://m.eds00.ru/d69df650
A. M. bytneposa
Htoro no pazneny 8
Pasznen 2. YrieBoaopoabl
IIpenenbubIe
2.1 JIEBOJIOPOIBI — AJKAHBI 5 bubmmorexa LOK
' yr p ’ https://m.eds00.ru/d69df650
LUKJIOAJIKAHBI
HenpenensHeie
2.2 nell)sojl OpOJIBI: AJTKEHBI 14 1 bubmmorexa [JOK
' YHICBOAIOPOABL: ’ https://m.eds00.ru/d69df650
aJIKaIMEHBbI, ATTIKUHBI
53 Apomaruyeckue 3 bub6nuorexa [IOK
' YIIIEBOAOPOILI (apEHBI) https://m.eds00.ru/d69df650
[TpupoaHbIe HCTOYHUKH
24 rIJ)Iell)soﬂo 0JI0B U UX 4 bubmmorexa [JOK
' Y AOPOA https://m.edso0.ru/d69df650
nepepaboTka
2.5 ["anoreHnpoun3BoHbIE 4 1 bubnuorexa [IOK
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

YTJIEBOAOPOIOB

https://m.edsoo.ru/d69df650

Uroro no pazaeny

35

Pasznea 3. Kucaopoacoaepxamme opraHudeckKu

€ coeJMHeHus

bubmuoreka [JOK
31 Criuprt. dexon 1 https://m.eds00.ru/d69df650
KapOouunbHbie
COCIUHEHUS: aJIbJICTH/IbI U
3.2 keToHbl. KapOoHOBEIE 21 bubmorexa [JOK
' - hap https://m.edso00.ru/d69df650
KHCI0THI. CIIOKHBIC
a¢upsl. XKupbl
bubmuoreka [JOK
33 Y TIeBOMEL J 1 https://m.eds00.ru/d69df650
Hroro no pasaeny 41
Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHust
41 AMUHEI. AMUHOKHUCITIOTEL. 19 1 bu6mmoreka [JOK
' Benku https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3pnen S. BeicokoMoJieKy AsIpHbIe COCIHHECHUS
51 BricokomonexynsipHbie 5 bub6nuorexa [IOK
' COEIMHEHUS https://m.edso00.ru/d69df650
Hroro mo pazneny 6
OBLIEE KOJIMYECTBO
102 3

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KIIACC

HaunmenoBanue

KoaudecTBO 9acoB

Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
CtpoeHue aToma.
[Tepuoanueckuit
3aKOH U
11 [Tepuonnueckas 9 bu6mmoreka [JOK
' cucrema https://m.edsoo.ru/2dd57f24
XUMHYECKHX
sneMenToB [. W.
MenneneeBa
Crpoenue
12 BEIIIECTBA. 1 1 bu6mmoreka [IOK
' Mmuoroo6pasue https://m.edsoo.ru/2dd57f24
BEILIECTB
13 Xumuueckue 19 1 3 bu6mmoreka [IOK
' peaxImu https://m.edso00.ru/2dd57f24
Hroro no pazgeny 39
Pa3nen 2. Heopranmueckasi XuMust
bu6mmorexa [JOK
21 Hemeranet 31 1 3 https://m.edsoo.ru/2dd57f24
2.2 MerTanbl 23 1 2 bu6nmoreka [JOK



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

https://m.edsoo.ru/2dd57f24

Hroro no pazneny 54

Pa3gen 3. XumMus u ;Ku3HbL
MeToanl TO3HAHUS

3.1 B XUMHUU. XUMUS U 9 bubnnorexa [IOK

' ) https://m.edsoo.ru/2dd57f24
KU3Hb

Hroro mo pazneny 9

OBILIEE KOJIMYECTBO

YACOBIIO 102

[NPOT'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KonuyecTBo yacos DJIEeKTPOHHBIE
; JNata nudpoBbie
n/ | Tema ypoka Konrposbubie IpakTuyeckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE

I padoThI padoThI pecypesI
[Tpeamer u 3HaueHUE
OpraHMYEeCKO XUMUH, bubnuoreka [IOK
MIPEJCTABICHUE O 1 https://m.eds00.ru/3686e6f
MHOT000pa3uu )
OPraHUYECKUX COCTUHEHUI
DJNEKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE U bubnnoreka [JOK
BO30Y)KIEHHOE COCTOSTHHS). 1 https://m.edsoo.ru/Oce6fd4
BasieHTHBIE BOBMOKHOCTH c
aToma yriepoja
XuMuyeckas CBsi3b B
OpPraHUYECKUX COECTUHEHMSIX. bubnuoreka [IOK
Mexanu3mbl 00pa3zoBaHUs 1 https://m.edso00.ru/8d39f5¢c
KOBQJICHTHOH CBSI3H, 8
crocoOBbl pa3phiBa CBsA3EH
Teopus crpoeHus bubnuoreka [IOK
OpPTraHWYECKHUX COECTMHEHHUI 1 https://m.edso0.ru/9e595ch
A. M. Byrneposa 8
Buner nzomepun: 1 bubnnoreka [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8

CTPYKTYypHas,
IIPOCTPAHCTBEHHAS.

DneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIUHEHUN

https://m.edsoo.ru/b0e616
61

IIpencrasnenue o
KJaccu(uKalum u

bubmuoreka [JOK

6 cucTeMaTu4ecKast https://m.edsoo.ru/c212dd
nomenkiarypa (IUPAC) 21
OpPraHWYECKUX BEIIECTB
. bubmuorexa [JOK
Knaccudukamnusa peaknuii B
7 b Ii peakdl https://m.edsoo.ru/ba5706a
OpPTaHHYECKON XUMUHU X
bu6mmoreka [IOK
CucremMarusaims u
8 . https://m.edsoo.ru/87a37ca
000011IeHrEe 3HAHUH 10 TEME b
AJKaHBI: TOMOJIOTUYECKUI
171, 001ast popmyia,
EOMGHKHaTy(Il))aI;I IZ;OMepI/ISI Brbmuozexa [IOK
9 ’ https://m.edso0o.ru/25a146
AIIEKTPOHHOE U 36
MPOCTPAHCTBEHHOE CTPOCHUE -
MOJIEKYI
bu6mmoreka [JOK
Ddusnueckre U XUMHUUECKUE
10 . https://m.edso00.ru/313771
CBOICTBA AJIKAHOB
1c
1 Haxoxxaenue ankaHoB B bu6mmorexa [IOK

npupoze. CriocoOsl

https://m.edsoo.ru/259b0a



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b

MOJIY4YCHHA U MPUMCHCHUC
aJIKaHOB

LuknoankaHsl: o0Ias
dbopMyIa, HOMEHKIIATypa
U30MEpPHUsI, 0COOCHHOCTH

bu6mmoreka [JOK

12 https://m.eds00.ru/156730
CTPOCHUS M XUMHUYECKHX 42
CBOICTB, CITOCOOBI T
MOJTyYeHUs U IPUMEHEHHE
Pemenne pacy€THbIX 33124
Ha OTpeeTICHHIE
MOJIEKYIISIPHOM (OPMYIIBI
OpPraHMYECKOTO BEIIEeCTBA IO bubmorexa HOK
13 https://m.edsoo.ru/bf84d8e
MacCCOBBIM JIOJISIM aTOMOB b
3JIEMEHTOB, BXOSIIUX B €T0
cocraB. CucremaTuzanus u
0000111eHIe 3HAHUI 110 TeMe
AJIKEHbI: TOMOJIOTUYECKUIA
psin, obmas gpopmyia,
HOMEHKJIaTypa, 3JIEKTPOHHOE bubnuoreka [IOK
14 Y IIPOCTPAHCTBEHHOE https://m.edso00.ru/273b0a
CTPOEHHE MOJIEKYJL. le
CrtpyKTypHas U LUC-TpaHC-
U30MEepHsl aJIKEHOB
du3nyeckrue U XUMAYECKHE bu6mmoreka [JOK
15 CBoOIicTBa ankeHoB. [IpaBuio https://m.edso00.ru/21069cc
MapkoBHHKOBa d
16 CniocoOsI ToTy4YeHus 1 bubmuotexa [JOK



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
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https://m.edsoo.ru/21069ccd

MMPUMCHCHHUC aJIKCHOB

https://m.edso0.ru/665dc0
58

[Tpaktuyeckas padora Ne 1
no teme "[lonyuenne

bu6mmoreka [IOK

17 https://m.edso00.ru/0941eed
STUJICHA U U3YUYEHUE €T0 8
CBOMCTB" <]
Pemenne pac4€THbIX 3a1a4
Ha OIPEICICHHE bubmuorexa [JOK
18 . https://m.edsoo.ru/e9ea992
MOJICKYJISIPHOM (HhOPMYJTBI 1
OpPraHMYECKOT0 BEIIESCTBA B
AJKaueHbl: CONPsHKEHHBIE,
M30JIMPOBaHHBbIE, bubnuoreka [IOK
19 KyMYJUPOBaHHBIE. https://m.edsoo.ru/04298c
Oco0eHHOCTH ANEKTPOHHOIO Oa
CTPOCHUS
. bu6mmoreka [IOK
XUMHUECKUE CBOMCTBA
20 . https://m.edso0o.ru/e56125
CONPSHKEHHBIX THEHOB 3
CriocoObI nostyyeHust u bubmorera [JOK
21 https://m.eds00.ru/1aa8166
MIPUMEHEHHUE aJTKaIUECHOB 0
AJKVHBL: TOMOJIOTHYECKUI
171, 001ast popmyia,
P dopmy bubmuorexa [JOK
HOMEHKJIaTypa, AIEKTPOHHOE
22 https://m.edsoo.ru/68b6cc4

U TIPOCTPAaHCTBEHHOE
CTpPOEHHE MOJIEKYI,
¢du3nueckre CBONCTBA

c



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
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XUMHYECKHE CBOUCTBA

bubmuoreka [JOK

23 https://m.edso00.ru/23493a
AJKUHOB
93
KadecTBeHHbIC peakiny Ha bubmorexa OK
24 . P https://m.edsoo.ru/7b1c48
TPOMHYIO CBSI3b
da
CnocoObI 1oTydeHus 1 bubmorexa OK
25 o https://m.edsoo.ru/a6f9ale
MPUMEHEHNE aJTKHHOB N
Pemienue 3amad: pacuérsl 1Mo bubnuorexa [JOK
26 YPaBHEHUIO XUMUYECKON https://m.edsoo.ru/5db8e5
peakuuu 26
97 CucremaTtu3zanus u
000011IeHrEe 3HAHU T10 TEME
ApEeHbI: TOMOJIOTUYECKUN
psin, obmas gpopmyia,
HOMEHKJIATypa. bubnnoreka [JOK
28 DNEKTPOHHOE U https://m.edsoo.ru/a92a709
IPOCTPAHCTBEHHOE CTPOCHHE 4
MOJIEKYJT O€H30J1a U TOJTyoJ1a,
ux pu3NYEeCcKue CBONCTBRA
XUMHUYECKUE CBONCTBA bubmorexa [JOK
29 https://m.edsoo.ru/a44alae
ApPEHOB: PEAKIIUU 3aMEIICHUS 4
XUMHUYECKUE CBONCTBA bu6mmorexa [IOK
30 apeHOB: PEAKIUU https://m.edsoo.ru/a44alae

MMPUCOCIAUHECHUA, OKUCIICHUEC

4



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4

TOMOJIOTOB OeH3011a

OCco0EHHOCTH XUMHYECKUX

bu6mmoreka [IOK

31 . https://m.edsoo.ru/d5018a
CBOMCTB CTHpPOJIA 54
Pemenue pacuéTHbIX 3a1a4
Ha olpe/IeIeHHC bubmuorexa [JOK
32 . https://m.edsoo.ru/53461a
MOJIEKYJISIPHON (HOPMYJIBI 2¢
OpPraHMYECKOT0 BEIICCTBA T
CnocoObI MOTY4YCHUS U bubmmorexa [IOK
33 i https://m.edso0.ru/6f717d0
MIPUMEHEHNE apEHOB 9
['eHeTnyeckas CBSI3b MEXKIY
34 Pa3IMYHBIMH KJIacCcaMu
YIIEBOIOPOIOB
Pacuértsl 110 ypaBHEHUSAM
35 XUMHUYECKHUX PEAKIIHIA.
CucremaTtu3zanus u
0000111eHIe 3HAHUI 110 TeMe
36 ITpuponusrii ras. [lomyrHble
HE(TSHbIE ra3bl
Kamennslit yroias u bubmmorexa [TOK
37 https://m.edso0.ru/69b339
HIPOIYKTHI €T0 NepepadoTKu 3h
Hedtp u ciocoOs1 €€
nepepabotku. [Ipumenenue bubmotexa [JOK
38 ' https://m.edso00.ru/21f9de7

IPOAYKTOB NepepadoTKU
HePTH

8



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
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https://m.edsoo.ru/21f9de78

I'enernueckas CBS3b MEKIY

39 pa3IMYHBIMH KJIacCaMu
YIJIEBOJOPOIOB
["anorenonpousBogHbIE
YTJIIEBOJOPOAOB: bubnuoreka [IOK
40 AIEKTPOHHOE CTPOECHUE; https://m.edsoo.ru/82b4d7
pEaKIMy 3aMeIIeHUs 59
rajoreHa
JleWicTBue 1Ieo4uei Ha
TaJIOTCHITPOU3BOTHBIC.
41 BzaumoneiictBue
JIUTAIOT€HAIKAHOB C
MarHueM U ITUHKOM
CucreMaru3amnus u bubmuorexa [JOK
42 0000111cHIE 3HAHUI 10 https://m.eds00.ru/20e89f2
pazzneny "YriaeBoaoposr” 2
KonTponbnas pabota no bubmorexa [JOK
43 " " https://m.eds00.ru/95c9e29
Teme "YTIeBoI0poIbl 8
[IpenenvHbIE OAHOATOMHBIE
CITUPTHI: TOMOJIOTHICCKHUI
pan, oburas hopmyna, bubnnoreka [JOK
44 CTPOEHUE MOJIEKYIL, https://m.edsoo.ru/df04c5¢
U30MepHUsi, HOMEHKIIATypa, d
KJaccupukanus,
buznyeckue cBoiicTBa
45 XuMHYECKHE CBOICTBA bu6mmoreka [JOK



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
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IIPEAEIBHBIX OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/26ee34f
e

CriocoObI nostyueHust u

bu6mmoreka [IOK

46 IIPUMEHEHNE OJTHOATOMHBIX https://m.eds00.ru/484100
CIIUPTOB 000000000
[Ipocteie 3¢upsi:
H(I)DMCHKJIaT(b 5 1 U30MEpHS bubmorexa [JOK
47 P PI, https://m.edso0.ru/c2c788b
0CO0EHHOCTH (PU3MUECKUX U 5
XAMHYECKUX CBOMCTB B
MHoroaromMHbie COUPTHI:
ATHUJICHIJIMKOJb U TIULEPUH bubmorexa [JOK
48 PHI, https://m.edsoo.ru/ee4d84a
uXx (pU3NYECKHe U 3
XUMHYCCKHE CBOMCTBA -
CriocoOsblI MoTy9eHus 1 bubnnoreka [JOK
49 IIPUMEHEHNE MHOI'0OATOMHBIX https://m.edsoo.ru/d12e56
CITUPTOB 7d
DeHOII: CTPOCHUE MOJIEKYIIBI, bubnnoreka [JOK
50 (du3HYeCKre CBOMCTBA. https://m.edsoo.ru/2ce726f
TokcuuHOCTH (eHoNa 8
. bu6mmoreka [JOK
XUMHUYECKUE CBOMCTBA
ol https://m.edsoo.ru/037ca5f
denona
9
bu6mmoreka [JOK
CrniocoOslI nosydeHus u
52 https://m.edsoo.ru/c77ddf4
npuMeHeHue eHosa c
53 [TpakTuyeckas padora Ne 2. bubnuorexa [IOK



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
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https://m.edsoo.ru/037ca5f9
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Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
1o Teme "CrupThl U
dbenonsr"

https://m.edsoo.ru/fd0ced0
9

CI/ICTeMaTI/ISaHI/IH n

bubmuoreka [JOK

54 . https://m.edsoo.ru/1810ch
000011IeHrEe 3HAHU I10 TEME %
AJbJEruIbl U KETOHBI:
JJIEKTPOHHOE CTPOCHHE
KapOOHHMIILHOM TPYTIIIHI; bubmorexa LOK

55 ’ https://m.edsoo.ru/b139bea
TOMOJIOTHUECKUE PSIJIbI, N
oOuras popmyna, U3oMepus -
Y HOMEHKJIaTypa
AIbeTUIbl 1 KETOHBI: bubmuorexa [JOK

56 (du3MYeCcKue CBOMCTBA; https://m.eds00.ru/c88742
PEaKIuu MPUCOETUHEHUS 5¢c
Peaknpu oxkuciaeHuS U bu6mmoreka [JOK

o7 KaueCTBEHHbIE PEaKIINU https://m.edsoo.ru/a393baa
aJbJCTHUJIOB U KETOHOB 9
Crioco0b! nosyueHust bubmorexa [JOK

58 https://m.edso00.ru/520d1c
aJbJCTHU/IOB U KETOHOB 51
OIHOOCHOBHBIE TIPEIETTbHBIE

bu6mmoreka [JOK

KapOOHOBBIEC KHCIIOTHI,

59 https://m.edsoo.ru/fecOb11
OCOOEHHOCTH CTPOCHHMSI UX 3
MOJIEKYH h

60 W3omepust © HOMEHKIIATypa bubmmoreka [JOK



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
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KapOOHOBBIX KUCIIOT, HX
¢du3nveckre CBONCTBA

https://m.edsoo0.ru/700cc87
b

XUMHYECKUE CBOUCTBA

bu6mmoreka [IOK

61 MPEAEIbHBIX OJTHOOCHOBHBIX https://m.edsoo.ru/40e6e0e
KapOOHOBBIX KHMCJIOT 9
Oco0EHHOCTH CBOWCTB
MYpPaBbUHOHN KHCIIOTBI bubmorera [JOK
62 ' https://m.edsoo.ru/bb31be
MHuoroo6pa3ue kapOOHOBBIX 7
KHCJIOT T
OcoOCHHOCTH CBOWCTB:
HENPEICIbHBIX U
apOMaTHIECKHUX
KapOOHOBBIX, bu6mmoreka [IOK
63 JTMKapOOHOBBIX, https://m.eds00.ru/83a087
TUAPOKCHUKAPOOHOBBIX 73
kucnort. [Ipencrasurenu
BBICIIINX KapOOHOBBIX
KHCIJIOT
bu6mmoreka [JOK
ITonsiTHE O MPON3BOIHBIX
64 https://m.edsoo.ru/0d162d
KapOOHOBBIX KUCIIOT od
CnocoObI noy4YeHus u bubnnoreka [JOK
65 npUMeHeHHe KapOOHOBBIX https://m.eds00.ru/7c065c9
KUCIIOT d
CrnosxHble 3(upsI:
. bubnuotexa [JOK
66 TOMOJIOTHUECKUI psijI, oO1ast

dbopmyna, uzomepus u

https://m.edsoo.ru/adfffe6d



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
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https://m.edsoo.ru/bb31be71
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https://m.edsoo.ru/83a08773
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HOMEHKJIaTypa

OuznyecKkue 1 XUMUIECKHE bubmorexa [JOK
67 . https://m.edsoo.ru/ad6b94
cBoiicTBa 3(hUpoB b2
Pemenne pacuéTHbIX 3a1ay:
110 YPaBHEHUIO XUMUYECKOU
68 peaKIuu, Ha ompeeieHue
MOJICKYJISIPHOM (HhOPMYJTBI
OpPTaHHYECKOTO BEIICCTBA
[TpakTuueckas paborta Ne 3.
Pemenue bu6mmoreka [IOK
69 IKCIIEPUMEHTAIBHBIX 33124 https://m.eds00.ru/486671f
1o Teme "KapGoHoBbIE b
KUACIOTHL. ClI0KHBIE YPHUPHI"
Kupsr: ctpoenue, bubnnoreka [JOK
70 bu3nYecKue 1 XUMHIECKIE https://m.edso0.ru/al19c5b9
CBOWCTBA (THAPOIIN3) 8
OcoOeHHOCTH CBOMCTB
JKUPOB, COJEPKALTUX bu6mmoreka [JOK
71 OCTAaTKHU HENPEAEIbHBIX https://m.edso00.ru/b03319
YKUPHBIX KHCIOT. JKUpHI B 22
pupoJIe
Mpbi1a Kak COJIA BBICIITUX
KapOOHOBBIX KUCIIOT, UX bu6mmoreka [JOK
72 Moroiee aercteue. [loustre https://m.edso0.ru/3c5665

O CHHTETHYECKHX MOOIINUX
cpenctBax (CMC)

65



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565

I'eneTnueckas cBSI3b
YIJIEBOAOPOJOB U

bu6mmoreka [IOK

73 https://m.eds00.ru/56790c
KHCIJIOPOJICOACPIKAIIIX 9%
OpraHWYECKHUX BEIIECTB o
74 Pacuérel o ypaBHEeHUsIM
XAMHYECKHUX PeaKui
bubmuorexa [JOK
CucremaTtu3anus u
75 y https://m.edsoo.ru/f8eaf2e
0000111CHIE 3HAHUM 10 TEME b
OO0m1as XxapakTepuCTUKa
JICBOJIOB U Ki1accuuKarus bubmorexa LIOK
76 yr https://m.edsoo.ru/7a9693a
YIJIeBOJOB (MOHO-, IU- U 1
HoJIMCaxapuabl) B
MoHocaxapusl: bubmuorexa [JOK
77 ¢uznyeckue cBoWcTBa U https://m.edsoo.ru/b4bdda
HaxO’KJICHUE B IIPUPOJIE 2d
IIpuMeHeHune TIII0KO3bI, €€
bu6mmoreka [IOK
3HAYCHHEC B
78 https://m.edsoo.ru/5e6112
JKU3HEICITCIIBHOCTH 2
opraHusMa o
Jucaxapuapl: caxaposa,
P P bu6mmoreka [IOK
MajbTO3a U JIAKTO3a.
79 https://m.edsoo.ru/eb0384e
Haxoxnenue B npupone u 7
IIPUMEHEHUE TUCAXAPUJIOB B
bu6mmoreka [JOK
[Tonucaxapuasl: cTpoeHUE
80 https://m.edso0o.ru/72a045

MaKpOMOJICKYII, (bI/ISI/I‘-ICCKI/Ie

08



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
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https://m.edsoo.ru/72a04508

1 XUMHYECKHE CBOMCTRBA,
MIPUMEHEHUE

ITonsitre 00 HNCKYCCTBCHHBIX

bubmuorexa [JOK

81 B OTOKHAX https://m.edsoo0.ru/6216e7
66
Pemenne pacueTHbIX 3a7a4
Ha OMpeJIeICHUE 10U bubnnoreka [HOK
82 BBIXO/1a TPOJYKTa peakluu https://m.edsoo.ru/7fde47e
OT TEOPETUYECKHU f
BO3MOXHOTO
CucreMaru3amnus u bubmuorexa [JOK
83 00o01IeHne 3HaHUH 110 https://m.eds00.ru/08d436
pazzeny 4c
KonTponbnas pabota no
Tene bubmuorexa [JOK
84 K HCTODOICONCDKALILE https://m.eds00.ru/42c667
poacoaCpIKaIl 8e
OpraHUYecKHue coequHeHns"
AMUHBL: K1accudukams,
CTpOEHHUE MOJIEKYJI, 00111as bubnuoreka [IOK
85 dbopmyia, u3omepus, https://m.edsoo.ru/efa7e6c
HOMEHKJIaTypa U a
¢buznyeckue cBoicTBa
XUMHUYECKUE CBOWCTBA bubmorexa [JOK
86 ATHATIECKIX AMUHOB https://m.edsoo.ru/1bc5cf8
0
87 AHUWJIMH: CTPOCHNE aHUIINHA, bubnuorexa [IOK

0COOEHHOCTH XUMHUYECKUX

https://m.edsoo.ru/39cd21f
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https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
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https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1

CBOMCTB aHUJIMHA

1

CniocoOblI noy4eHus u

bubmuorexa [JOK

88 NpUMEHEeHHE anu(paTHIECKIX https://m.edsoo.ru/eal3876
aMUHOB 3
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEpHs, bubnmoreka [JOK
89 duznYeCcCKre CBOMCTBA. https://m.edsoo.ru/d1773e
OTaenbHBIC IPEICTABUTEIH 80
0-aMUHOKHUCJIOT
XUMHYeCKue CBOWCTBA
aMHHOKHUCIIOT, UX bubmuorexa [JOK
90 OuosornYecKoe 3HaUCHNE https://m.edsoo0.ru/77df705
aMUHOKHCIIOT. CUHTE3 U a
THIPOJIU3 TICTITHIOB
benku xak npupoaHbie bubnnoreka [JOK
91 MOJIMIMEPBI; CTPYKTYPHI https://m.edsoo.ru/429e98
0€eJIKOB 99
XUMHUYECKUE CBOWCTBA bubmorexa [JOK
92 https://m.eds00.ru/623730
0enkoB
6d
A3zoTtcoaepikainue
reTepOLMKINYECKUE bubnuoreka [IOK
93 coenuHeHus. HykinenHoBbie https://m.edsoo.ru/521d14
KUCJIOTEL: COCTaB, CTPOSHHUE 31
1 Omostornueckas poib
bubmuotexa [JOK
94 [TpakTuueckas padota Ne 4. 1

https://m.edsoo.ru/8e3c02d



https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1

Pemenne

AKCIIEPUMEHTAJIbHBIX 3a7a4
1o TeMe "A3oTcoaeprKalimre
OpPraHUYEeCKHE COCTUHEHUS"

=

[TpakTuyeckas padora Ne 5.

Pemenue bubmuorexa [JOK

95 SKCHEPUMEHTAIIBHBIX 3a7a4 https://m.edsoo.ru/bde3fdf
o TeMe "Pacno3HaBanue 6
OpPraHMYeCKUX COCTUHEHUH"
KonTponbhas padota no bubnuoreka [IOK

96 TeMe "A3oTcoaepiKaniue https://m.edsoo.ru/ce561bc
OpraHUYeCKHUE COCTUHEHUS" 7
OCHOBHBIC TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX bubnnoreka [JOK

97 COCTMHCHHUH M METOJIbI X https://m.edsoo.ru/7aa63eb
CUHTE3a —IOIUMEpPU3AIIUS U d
MOJMKOHACHCAIINS
[Imactmaccel. YTunuzanus u bubmorexa [JOK

98 https://m.edsoo.ru/82242e
nepepaboTKa IiacTuKa of
DacToMephl: HaTypabHBIN bubnmnoreka [JOK

99 CHHTETUYECKHUE KAyUYKH. https://m.edso00.ru/246103
Pe3una ec
BosokHa: HatypaibHEIE,
HUCKYCCTBCHHBIC bubmotexa [JOK

100 ’ https://m.eds00.ru/5963a6

CHUHTCTHUYCCKHUC. HOJ'II/IMepLI
CIICIUAaJIbHOI'O HAa3HAYCHU A

01
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[Tpaktuyeckas padora Ne 6.

Pemenue bubmuorexa [JOK

101 | »skcHepUMeHTaIbHBIX 3a7a4 1 https://m.edso0.ru/3aebd77
o TeMe "Pacnio3HaBanue a
MJIaCTMAcC ¥ BOJIOKOH"
O06o6mieHue u
cHUCTEeMaTH3aIus U3Y4eHHOTO bubmuoreka [JOK

102 | wmarepuaia 1o Teme 1 https://m.edsoo.ru/6a22ble
"BbICOKOMOJIEKYIISIpHBIE 8
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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11 KIIACC

N KoaunuecTBO yacon DJIeKTPOHHbBIE
[
Hara uudgpoBbie
n/ | Tema ypoka KoHnTtpoJbHbIe IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
I padoThI padoThI
pecypchbl
bu6mmoreka [IOK

Atom. CocTaB aTOMHBIX sJIED.

1 . 1 https://m.edsoo.ru/59c¢112
XuMu4ecKkuil 35ieMeHT. M30Tomnbl ce
CrpoeHnue 31eKTPOHHBIX bubnuorexa [JOK

2 000JI04YEK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/b4d9fff
yrcia a
Knaccudukanus XuMuaeckux bubnuorexa [JOK

3 9JIEMEHTOB (S-, p-, d-, f- 1 https://m.edso00.ru/61294a
3JIEMEHTBI ) f9
Pacnpenenenue 31eKTpoOHOB MO bubmorexa [JOK

4 P P 1 https://m.edsoo.ru/f5f750f
ATOMHBIM OpOUTAISIM .
DIIeKTPOHHBIE KOH(PUTYpaIIUN bubmuorexa [JOK

5) aTOMOB 2JIEMEHTOB B OCHOBHOM U 1 https://m.edso0o.ru/8149e8
BO30YKIAEHHOM COCTOSIHUH 46
DNIeKTPOHHBIE KOH(PUTYpaIUun bubmuorexa [JOK

6 HOHOB. 1 https://m.edsoo.ru/a0764b
DJIEKTPOOTPULIATETLHOCTD 24
ITepuoanueckuil 3aK0H U bubmmorexa LIOK

7 P 1 https://m.eds00.ru/16957¢
[Tepuoandeckas cucrtema 01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
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XUMHYECKHX 31eMeHToB /1. H.
Menneneena, CBI3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XUMHYECKUX AJICMEHTOB bubmuorexa [JOK

8 1 00pa3yeMbIX UMHU IPOCTHIX U https://m.eds00.ru/f84689
CJIOKHBIX BEILIECTB IO IPYyIIaM U 27
MepuoIam
Cucrtemaru3zanus 1 00001ICHUE bubmorera [JOK

9 . https://m.edsoo.ru/8fad29
3HAHHH IO TeMe 42
Bunasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3oBaHuUs bubnnoreka [JOK

10 KOBAJICHTHOM CBs3u. Bogopoanas https://m.edso00.ru/5a8072
CBsA3b. MeXKMOJIEKYIISIpHBIE af
B3aMMOJICHCTBUS
BaneHnTHOCTh 1 BaJ€HTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b bu6mmorexa [IOK

11 IIEKTPOHHON CTPYKTYpBI https://m.edsoo.ru/3d2ca0
MOJIEKYJI C UX TEOMETPHUECKUM 93
CTPOCHHEM
IIpencraBieHuss 0 KOMIUIEKCHBIX bu6mmoreka [IOK

12 COEMHEHMSX: COCTaB U https://m.edso00.ru/8c66b1
HOMEHKJIaTypa 2a

13 BemectBa MOJIEKYIIPHOTO U bubnnorexa [JOK

HEMOJICKYJIAPHOTO CTPOCHUS.

https://m.edso00.ru/e16763



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b

THUIIBI KPUCTAININYECKHUX
pPELIETOK U CBOMCTBA BELIECTB

5b

ITonsiTHE O TUCTIEPCHBIX

bu6mmoreka [IOK

14 cucreMax. IIpencrasinenue o https://m.edsoo.ru/da2c70
KOJUTOMIHBIX PacTBOPax e4
W cTtrHHBIE PaCcCTBOPHI:
HACBIIIICHHBIC U HEHACHIIIICHHBIC bubmorexa [JOK
15 ’ https://m.edsoo.ru/e9ccdd
PacTBOPUMOCT. 8d
Kpucramnoruaparsl o
bubmuorexa [JOK
CnocoObI BeIpaKCHUS
16 https://m.edso00.ru/328e65
KOHIICHTpAIlUH PacTBOPOB 33
Pemenne 3agau c
HCTIOJIb30BAHUEM TTOHATHI bubmuorexa [JOK
17 ""MaccoBast J10J1s1 paCTBOPEHHOTO https://m.edsoo.ru/785e0a
BenrecTna", "MonspHas b4
KOHIEeHTpauus"
Knaccudukanms u bubnunorexa [JOK
18 HOMEHKJIaTypa HEOPTaHUIECKUX https://m.edsoo.ru/bf9e10
BEIIECTB 8d
bu6mmoreka [JOK
Cucremarusanus 1 00001eHne
19 . https://m.edsoo.ru/8d2c6a
3HAHUH 10 TeMe
3a
KonTponbnas pabota mo remam
"Crpoenne atoma bubnnoreka [JOK
20 i https://m.edsoo.ru/70a60a

[Tepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema

a4



https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
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https://m.edsoo.ru/70a60aa4

XUMHYECKHX 31eMeHTOoB /1. H.
Menneneesa", "Ctpoenue
BelecTBa. MHOrooopasue
BemecTB"

Knaccudukanus XuMHIECKUX
peakuyii B HEOPraHU4eCKON 1

OpraHWYECKON XMMHUH. 3aKOH bubnmoreka [JOK
21 COXpaHEHHUS MacChl BEIIECTB; https://m.eds00.ru/6335cd
3aKOH COXPaHEHUS U d2
MPEeBpaIeHHs] SHEPTUU TIPU
XUMHYECKHX PEaAKIUIX
Tennobie 3 PEKTH XUMHUESCKUX bubnuorexa [JOK
22 peakuuii. TepMoXUMHYECKUE https://m.edsoo.ru/d1db86
YpaBHEHUSA da
Bbluncnenus no ypaBHEHUSIM bubnnorexa [HOK
23 XUMHUUYECKHUX PEaKIMN U https://m.eds00.ru/87b139
TEPMOXUMHUYECKUM YPAaBHEHUSIM 54
CKopocTh XMMHUYECKOH peakliny,
24 e€ 3aBHCHMOCTB OT Pa3IUYHBIX
¢axTopoB. Katanus u
KaTaJln3aTophbl
o5 ['oMoreHHbIe U reTeporeHHbIe
peaxkuuu
[TpaxTrueckast padora Ne 1 o bubnuorexa [IOK
26 Teme "BiusHue pa3maHbIX https://m.edsoo.ru/1facal

(bakTOpOB Ha CKOPOCTH

di



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1

XUMUYECKOU peakuuu"

OOGpatumbie 1 HEOOpATUMBIC

bubmuoreka [JOK

27 peakuu. XUMUYECKOE https://m.edsoo.ru/30952f
paBHOBECHE 9b
[TpakTtrueckas padora Ne 2 mo
" bubnmoreka [JOK
TeMme "BrusiHue pa3nnyHbIx
28 https://m.edsoo.ru/3bf34e
(akTOpOB Ha MOJIOKEHHUE 17
XUMHYECKOT0 paBHOBecUA" T
DNEKTPOIUTHYECKAS
bu6mmorexa [IOK
muccouuanus. CuibHbIE U
29 https://m.edsoo.ru/5f766b
ciabbie 251eKTpoauThl. CTeeHb o
JHCCOLHAUN o
HonHoe npou3BeecHIE BOIBI.
Cpena BOAHBIX PaCTBOPOB bubmorexa HOK
30 . ' https://m.eds00.ru/3966ca
Bonoponnsiii nokaszarens (pH) 89
pacTtBopa T
I'mpposnus coneit. Peakuuu, bu6mmoreka [IOK
31 MIPOTEKAOIINE B PACTBOPAX https://m.edsoo.ru/09d5a9
ANEKTPOJIUTOB bd
[Tpaktuyeckas padora Ne 3 o bubnnoreka [JOK
32 TeMe "XHUMHUYECKUE PEAKIINH B https://m.edsoo.ru/2e3dae
pacTBopax 3JIeKTPOJIUTOB" b0
OKHUCIUTENBHO-
BOCCTaHOBUTENBHBIE PEAKIIUU bubmorexa HOK
33 P ' https://m.eds00.ru/562260

Baxneiime oKUCIUTEIN U
BOCCTAHOBUTEIN

60
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https://m.edsoo.ru/5f766bdf
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MGTOI[ SJICKTPOHHOI'O

bubmuorexa [JOK

34 https://m.edso00.ru/fb6913
(371IEKTOHHO-MOHHOT0) OanaHca g7
DIIEKTPOJIN3 PACTBOPOB U bubmorexa HOK
35 P P P https://m.eds00.ru/93fb97
pacIuIaBOB BEIIECTB P
Pemenue 3amau pa3nuaHbIX bubmorexa LOK
36 P https://m.edso00.ru/5a859d
THIIOB
16
Penienue 3a1a4 pa3anyHbIX bubmorexa [IOK
37 P https://m.edsoo.ru/5afa26
THIIOB
5d
Cucremaru3zanusi 1 0000IICHUE bu6mmoreka [IOK
38 3HAHUH 10 TeMe "XuMU4YecKue https://m.edsoo.ru/c161eb
peakiuu" 85
KonTponbsHas padora 1mo Teme bubmorexa LOK
39 " P P " https://m.edsoo.ru/a8a0a9
XHWMHYECKUE PEAKIUN 30
[TonmoxxeHne HeMeTaIoB B
Ilepuonuueckoi cucreme
XUMHUYECKHX 351emMeHToB 1. 1. bu6mmoreka [IOK
40 MenneneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dc
CTPOEHUS UX aTOMOB. ad
dusnveckue CBONCTBA
HEMETaJJIOB
41 AmoTponus HEMETauIoB (Ha bubmuoreka [IOK

pUMepe KUCIOopoa, Cephl,

https://m.edsoo.ru/ef92c9
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docdopa u yriaepona)

1c

Bonopoa: nonyuenue,

bubmuoreka [JOK

42 ¢du3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/0aa8f6
cBorcTBa. ['mapuasl 13
["ajoreHsl: HaX0X/IEHUE B
IpUPOJE, CIIOCOOBI OTY4YEHUS, bubmmorexa [JOK

43 https://m.edsoo.ru/4e2237
¢du3nuecKkre 1 XUMHYECKHE 95
CBOICTBa
["aoreHoBOJOPOIbI.
Baskieiime bu6mmorexa [IOK

44 https://m.eds00.ru/6b3255
KHCJIOPOJICOIEPKALIIE o6
COCIMHEHUS TAJIOTCHOB
JlaGopaTopHbie 1
IIPOMBIIIJIEHHBIE CIIOCOOBI bubnuoreka [IOK

45 IIOJIy4EHUS TAJIOTCHOB. https://m.edso00.ru/6971ac
[IprMeHeH e TATOTEHOB U UX a4
COeTMHEHNN
[TpaxTrueckast padora Ne 4. bubnuoreka [IOK

46 Pemenne skcnepuMeHTaIBHBIX https://m.edsoo.ru/8b26fe
3azad no teme "l'anorens” cd
Kucnopona: nabopatopHsie u
MIPOMBIIIJIEHHBIE CIIOCOOBI bubnuoreka [IOK

47 NoJIyuyeHusi, pU3NYeCcKue u https://m.edsoo.ru/c8abc3
XHMHYECKHE CBOMCTBA. O30H. 6a
[IpumeHeHne Kucmopoia U 030Ha

48 OKcHIbl ¥ IEPOKCHUIBI bubnmuotexa [JOK



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a

https://m.edso0.ru/5¢8816
a0

Pemrenne 3a/lav Pa3JIMIHbIX

bubmuoreka [JOK

49 https://m.edsoo.ru/2b6d8h
THUIIOB
4b
Cepa: Hax0XXIEHHUE B IPUPOJE,
CH(I))CO6BI IIOJIYYCHUS - bubmmorexa [IOK
50 I ’ https://m.edsoo.ru/46afae
(bU3HYECKUE M XUMUYICCKHEC 16
CBOMCTBaA 16
bubmuorexa [JOK
51 CepoBoaopon, cyiabhuiIsl https://m.edso00.ru/7c8759
99
Kucnopoacoaepxaniue bubnuorexa [JOK
52 coenuHeHUS cepbl. OCOOCHHOCTH https://m.edsoo.ru/8cfa25
CBOWCTB CEPHOM KUCIIOTHI 48
[TpakTuyeckas padora Ne 5.
Pemrenune skcnepuMeHTAIBHBIX bubmmorexa [TOK
53 "p . https://m.edsoo.ru/0afb05
3aaa4 o teme "Cepa u eé ol
coequHeHus" T
A30T: HaX0XJICHNUE B IIPUPOJIE,
CIIOCOOBI MOJTYYCHUS - bubmorexa [TOK
54 Y ’ https://m.edsoo.ru/badd22
buznyecKkrue 1 XUMHUYECKHE 55
CBOMCTBAa. AMMHAK, HUTPHIbI —
Kucnoponconepxamme bubnnorexka [JOK
55 coennHeHns azora. OCOOEHHOCTH https://m.edso0.ru/e2965a
CBOMCTB a30THON KHCIIOTBI fe
56 [TpumeHneHue azoTa U €ro bub6nuorexa [IOK



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe

COEIUHEHUN. A30THBIE
yao0peHus

https://m.edso00.ru/129f50
59

®dochop: HAXOKICHHUE B
PHUPOJIC, CIIOCOOBI MTOTYICHHSI,

bu6mmoreka [IOK

57 https://m.edsoo.ru/9a6b43
¢du3nvecKkrue 1 XUMHUYECKHE ec
cBoiictBa. Pochuast u pochun o
Oxcunst pocdopa, bubnnoreka HOK

58 docdopcoaepranme KUCIOTH. https://m.edsoo.ru/c7a2d4
Comu pochopHO KUCITOTHI 29
[Tpumenenue ochopa u ero bubmuorexa [JOK

59 coenuHeHnil. DocdopHbIe https://m.edsoo.ru/a21807
yIA00peHust Oa
[TpakTuueckas paborta No 6.

bu6mmoreka [IOK

Pemenune sxcriepuMeHTATBHBIX

60 " https://m.edso00.ru/8175ac
3a1a4d o Teme "A3ot u pocdop u 3
WX COeTMHEHUS" o
VYraepon: HaXoXJIeHHE B
IPUPOJIE, AIIIOTPOITHBIE bubnuoreka [IOK

61 Moupukanuy; GU3ndecKue u https://m.edsoo.ru/1eb19f
XUMHYECKHE CBOICTBA, 9e
MIPUMCHEHUE
Oxkcup yrnepona(ll), oxecnp bubnuoreka [IOK

62 yriepona(lV), yroiapHas kucioTta https://m.edsoo.ru/dba58a
u eé conu df

63 Pemienue 3agau pa3nuyHbIX bu6mmoreka [JOK

THUIIOB

https://m.eds00.ru/6029b6



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609

09

KpeMHuii: HaX0XKICHNE B
IpUPOJE, CIIOCOOBI OTY4YEHUS,

bubmuoreka [JOK

64 https://m.eds00.ru/143558
(bu3HYecKre U XUMHUIECCKHE ab
CBOMCTBA o
bubmuoreka [JOK
) V),
65 keun kpemins(1V) https://m.eds00.ru/3170e7
KpEMHUEBAs KUCIOTA, CHITUKATHI bl
bu6mmoreka [IOK
IIpuMeHeHne KpeMHHUS U €T0 https://m.edso00.ru/393cda
66 coequHenuii. CTeko, ero c0
MOJIy4eHHUE, BUbI CTEKIIA https://m.edsoo.ru/5823ce
fb
Pemrenue 3a1a4 pa3iInyHbIX bubnmorexa LOK
67 P https://m.edso0o.ru/b624f8
THUIIOB
01
CucremMaru3aiuys 1 000011IeHNE bubmmorexa LHOK
68 N \ " https://m.edsoo.ru/6e864d
3HaHui mo Teme "Hemeramisl b5
KontpoapHas padbora mo TeMe bubmmorexa LHOK
69 | P | P https://m.edso0.ru/d0484c
Hemeramisl
76
AHanus pe3yinbTaToB bubnuoreka [IOK
70 KOHTPOJIBHOH paboTHI, https://m.edsoo.ru/2b7e95
KOPPEKIHS OIMOOK 10
71 [TonmoxxeHue METaJI0OB B bu6mmoreka [JOK

Ilepnonnueckoi cucreme

https://m.eds00.ru/9839c1



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
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https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c

XUMHUYCCKUX 3JICMCHTOB.
Oco0OeHHOCTH CTPOEHUS
JJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB

OO6mue ¢puznueckue CBOCTBa bubnnoreka [HOK
72 MeTaioB. [Ipumenenue https://m.edsoo.ru/51dac9
METAJIJIOB B OBITY M TEXHUKE d3
bu6mmorexa [IOK
CmuiaBsl MetauioB. Kopposus
73 https://m.edso00.ru/42b872
METaJIJIOB
e3
bu6mmoreka [IOK
Pemenue 3ama4 pa3mu4HbIX
74 https://m.edsoo.ru/e3de37
TUIIOB
b6
DIJIEKTPOXUMUYECKUH Psif bu6mmoreka [IOK
75 HanpspkeHu metaiuio. O0mue https://m.edsoo.ru/94eb37
CIIOCOOBI MOTYYEHHST METAIIIOB 7a
OO1m1as xapakTepuCcTHKa
MeTauioB |A-rpynmsl
[Tepuoanyueckoil CUCTEMBI
. bu6mmoreka [JOK
XUMHUYECKHX dJIeMeHTOB. HaTpwii
76 . https://m.edsoo.ru/e12c26
U KaJIWi: TIOJTydeHHe, b3
(buU3HYECKUE M XUMUICCKHEC o
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COSAMHEHUN
OO0m1as xapakTepucTUKa bubnmnoreka [JOK
77 meTaisioB |IA-rpymiel https://m.edsoo.ru/7c3e49

[lepuonnueckoii cucTemsl

c0



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0

XAMHYECKHUX 3JIEMEHTOB.
Maruuil ¥ KaJIbLIMI: MTOJyYEHHE,
buznyecKkue 1 XUMHUYECKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILECTB U UX COECIMHEHU

. N bubmuoreka [JOK
KéctkocTb BOJBI U CLIOCOOBI €€
78 https://m.edsoo.ru/c74bfa
yCTpaHEHHUS
e9
AJIOMUHUN: TIOJIyYCHHE, bubnnoreka [JOK
79 duznyecKue 1 XUMUYECKHE https://m.edso0.ru/0e79b2
CBOIICTBa, IPUMEHEHHE 66
AmMdoTepHBIC CBOHCTBA OKCHIA U
THIPOKCHU/IA ATFOMUHUS bubmorera [JOK
80 ’ https://m.edso0.ru/5d12d3
TUIPOKCOKOMILICKCHI ATFOMUHUS, 18
UX IPUMEHEHUE o
81 Pemenne 3ana4d paznuaHbIX
THTIOB
[TpakTrueckast padborta Ne 7.
bu6mmoreka [JOK
Pemenue sxcriepuMeHTaTbHBIX
82 " https://m.edsoo.ru/27adaf
3a1a4 1o reme "Merauibl 43
[JIaBHBIX noArpymnm" T
OO61as xapakTepuCcTHKa
METaJUIOB MOOOYHBIX MOATPYIII bubnmoreka [JOK
83 (B-rpymm) Ilepuonnyeckoit https://m.edso00.ru/610d74

CHUCTEMBI XUMHNYCCKUX
9JICMCHTOB

31
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https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431

duznyecKknue 1 XUMUYECKHe bubmuorexa [JOK
84 CBOMCTBA XpOMa U €ro https://m.edsoo.ru/9911be
COCTMHCHUH, NX TPUMEHEHNE f3
Baxwuetimme coemuHeHUS bubmuorexa [JOK
85 mapranua. [lepmanranar xanus, https://m.edsoo.ru/039d69
€r0 OKHMCJIMTENILHBIE CBOMCTBA c8
Ddu3znyeckrue U XUMHUYECKUE
CBOICTBA KeJie3a U €ro bubmorexa [JOK
86 . https://m.edsoo.ru/1b7f87
coenuHeHuil. [lonyuenue n a1
pPUMEHEHHE CIIaBOB XKele3a o
duznyeckne 1 XUMHYECKHe bubmuorexa [JOK
87 CBOIICTBA MU U €€ COeTUHEHNH, https://m.edsoo.ru/2bc0f9
UX PUMCHEHHE 54
®dusnuecKknue 1 XUMHUCCKHE
CBOICTRA IIMHKA U €T0 bubmorexa LIOK
88 . https://m.edsoo.ru/b1f2be
COCTMHEHUH, UX TIPUMEHEHHE. al
' IpOKCOKOMITIICKCHI ITUHKA o
[TpakTrueckast padbora Ne 8.
Perrenne skcrieprMMEHTAIBHBIX bubmorexa LOK
89 "p https://m.edsoo.ru/a6e352
3aj1a4 1o reme "MeTasibl e
no0OYHBIX oArpymHn" o
Pemenue 3amau pa3nuaHbIX bubmorexa HOK
90 P https://m.edso00.ru/a8b83d
THIIOB
83
bu6mmoreka [JOK
O0o00mIeHNe U CHCTEMaTH3aITHs
91 B 1 https://m.edsoo.ru/e91fe9

HN3YUCHHOT'O MaTcpHralia 1o TEMC

75
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https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/e91fe975

"Merasuter"

KonTponbhas pabota no teme

bu6mmoreka [IOK

92 https://m.edso00.ru/83f63e

"Meramibr"
a3

AHanu3 pe3yiabTaToB bubnmoreka [JOK

93 KOHTPOJIbHOHM paboThI, https://m.edso0o.ru/9ebff2f
KOPPEKLHs OIMOOK d
Pounb xumun B obecrieyeHUH
YCTOMYHBOI'O Pa3BUTUSA bubnnorexa [HOK

94 yenoBeuecTBa. [lonsrue o https://m.edsoo.ru/080fel
HAyYHBIX METOJaX UCCIICIOBAHUS fo
BCIIICCTB
HayuHble mpuHIIHIIBI
OpraHu3aly XUMHYECKOTO bubnmnoreka [JOK

95 npou3BoacTBa. [IpombInieHHBIE https://m.edsoo.ru/2e45a4
CIoCOObI OTyYEHUS BaXKHEUIIINX Af
BEIIICCTB
XUMHYECKOE 3arps3HEHNe bubnunorexa [JOK

96 OKPYKAOIIEeH CPEJIbl U €ro https://m.edsoo.ru/9f11bf
TIOCIICICTBUSI 51
XHUMHS U 310pOBbE YEIOBEKA. bubmmorexa [JOK

97 https://m.edso00.ru/a65527
JlexapcTBEeHHBIE CpEACTBA 1
Xumust nuny. Posb xumMun B bu6mmorexa [IOK

98 o0ecreueHny MUIIeBOn https://m.edsoo.ru/1f7b5b

0€30I1aCHOCTH

d2



https://m.edsoo.ru/83f63ea3
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https://m.edsoo.ru/9ebff2fd
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Kocmernueckue u

bu6mmoreka [IOK

99 nap(hroMepHbIe CpPeCTBA. 1 https://m.edsoo.ru/da42d5
BrITOBas XuMus a9
XuMHS B CTPOUTEIHCTBE. bubnunoreka [HOK

100 | Baxkueiimme CTpOUTENbHBIE U 1 https://m.edsoo.ru/61e690
KOHCTPYKIIMOHHBIE MAaTEPUAITBI 03
XuMUS B CEILCKOM XO35HCTBE. bubmuorexa [JOK

101 | Opranuyeckue U MHHEPAIbHBIC 1 https://m.edsoo.ru/fd3958
ynobpenus 7d
Cucrtemaru3zanusi 1 0000IICHUE bubmorexa [JOK

102 . B - 1 https://m.edsoo.ru/db979c
3HAHUU TI0 TeMe

70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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https://m.edsoo.ru/fd39587d
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO
«3narensctBo «IIpocBemienue»

* Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIIECTBO

«HSI{&TCHLCTBO «HpOCBGHIGHI/IC»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Mertoanyeckoe mocooue mo yueOuuky Pymsutuca I'. E.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET
bubmuoteka LIOK https://m.edsoo.ru

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru
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