MMWHHCTEPCTBO ITPOCBEIIEHUS POCCUICKOU ®EJIEPALIMU
JlenapTamMeHT 00pa3oBaHusl U HAyKu XaHThI-MaHCHIICKOTO aBTOHOMHOT'O OKpYTa -

FOrpe1

VYnpasienue oOpa3zoBanus AgMuHucTpanuu ropoja Koransima

MAOY "Cpennss mikosia Ne 3"

[ynkr 2.1. OcHOBHOM 00pa30BaTeILHOM

MPOrpaMMbl CpPeIHero o01ero 00pa3oBaHus

(B COOTBETCTBHUU C q)eﬂepaﬂbHI)IM TOCYyJdapCTBCHHBIM
00pa3oBaTeIbHBIM CTaHIAPTOM CPEIHEro 00IIero
00pa3oBaHUs, YTBEPKIEHHBIM IIPUKAa30M
Munnpocsemenus ot 31.05.2021 Ne 287

«O06 yTBepxkIeHNH (heaeparbHOro rocy1apCTBEHHOTO
00pa30BaTeNbHOTO CTaHApTa CPEHETO O0IIEro
00pa3oBaHus»; MprUKaza MUHIPOCBEIICHUS OT
18.05.2023 Ne 371 «O06 yTBepkaeHuu ¢eaepaibHoi
00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHETO 00IIIEr0o
00pa3oBaHUs»), YTBEPKACHHOM MTPUKA30M IUPEKTOpA
MAOY «Cpennss mxkomna Ne3» 0130.08.2023 Ne 420

PABOYASI TIPOTPAMMA
(ID 2703231)

y4eOHOro npeamer «XuMus. YTJay0JeHHbI YPOBEHb)

JOKYMEHT NoarnmMcAH
QJIEKTPOHHOW MOAMUCHLIO

Ceptudukat: 3404EA8776ECI016DEBC8F692434B22C
Bnapeneu: MAPEHIOK BAYECIIAB MUXAMNOBUY
[Levicteutenex: ¢ 31.05.2023 o 23.08.2024

uist ooyuarornuxcs 10-11xkmaccos

ropoa Koransim 2023



IHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 1mo XMMHH Ha YPOBHE CPETHET0 001Iero 00pa3oBaHus pa3padoTaHa Ha OCHOBE:
. ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 oOpazoBanuu B Poccuiickoit
denepauuny;
. npukaza MwuHoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepxkacHuu (HenepajibHOro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHIapTa CpeaHero odmiero oopa3oBaHus» (C U3MEHEHUSIMH,
BHECEHHBIMHU NpHKa3zoM Munmpocsemienus ot 12.08.2022 Ne 732);

. npukaza Munnpocsemieanst ot 18.05.2023 Ne 371 «O06 yrBepxkaeHun QeneparbHOMl
00pa3oBaTeNbHON IPOrPaMMBbl CpEeJHEr0 00LIero 00pa3oBaHUm»;
. npuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O0 yrBepxnenuu [lopsaka opranuzanuu u

OCYIIECTBIICHHS 00pa30BaTEIbHON JAEATSIBHOCTH 10 OCHOBHBIM 0011€00pa30BaTeIbHBIM IIPOrpaMMaM
— o0pa3oBaTeNnbHBIM MPOTPAMMAM HAYAIBHOTO OOIIETr0, OCHOBHOTO OOIIEro W CpeaHero oOIiero
00pa3oBaHuUs»;

. Konuenmnuu npenogaBanust yueOHOro npeamera « XuMus»;
. Konuenuu 3Ko10oru4eckoro oopazoBaHus B cucTeMe 0011ero oopa3oBaHus;
. CII 2.4.3648-20 «CaHUTapHO-3TUAECMUOIOTHIECKHE TPEOOBAHHS K OPTaHU3aLUsIM BOCITUTAHUS

1 00y4eHHUsI, OTAbIXA ¥ 03J0POBIICHUS JETEH U MOJIOICKU», YTBEPKACHHBIX TOCTAHOBJICHUEM IJIaBHOTO
canuTapHoro Bpada ot 28.09.2020 Ne 28;
. CanlluH 1.2.3685-21 «l'uruennyeckue HOpPMATUBBI U TpeOoBaHHs K 00ECHEUYECHUIO
6e3onmacHocTH U (WiM) OE3BPEIHOCTH JUIs 4elloBeKa (PaKTOPOB Cpeabl OOWUTAHHS», YTBEPKICHHBIX
MOCTAHOBJICHUEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;
. [Tpyka3 MyHULUIATBHOIO aBTOHOMHOIO 0011e00pa3oBaTeNbHOTO yupexaeHus «CpenHss
obmeoOpa3zoBarenbHast mkona Ne3» «O6 yrBepxkenuun padouux mporpamMmm» oT 30.08.2023 Ne 420.
XuMUsl Ha YpOBHE YIi1yOIEHHOIO M3y4€HHUs 3aHMMAaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHOro oOpazoBanusi ywammuxcs 10-11 kmacco. M3ydeHue mpeamera, peaqn3yeMoe B YCIOBUAX
¢ depeHIIMPOBaHHOTO, TPO(UIBLHOTO 00Y4YeHHMsI, NMPU3BAHO OOECHEeunuTh 001e00pa3oBaTENbHYI0 U
OOIIEKYNBTYPHYIO MOATOTOBKY BBIMYCKHHUKOB IIKOJBI, HEOOXOAMMYIO AJIs aJanTaliud UX K OBICTPO
MEHSIOIUMCS YCIOBHSIM KU3HH B COLMYME, a TakXke JUIsl MPOJODKEHUS OOY4eHMsI B OpraHU3alUax
npodeccnoHanTbHOT0 00pa30BaHUs, B KOTOPBIX XUMHUS SBISETCS OJHON U3 MPUOPUTETHBIX JUCIIUILINH.
B nporpamme no xuMuu Ha3HaYeHHE MpeaMeETa « XUMUSD» NOTyYaeT NOIAPOOHYI0 HHTEPIIPETALIUIO
B COOTBETCTBHUH ¢ ocHOBomojaratomumu nonoxeHussMu @I'OC COO o B3auMo00yCIOBICHHOCTH LIENEH,
COJIEp’KaHusl, pe3yJbTaTOB OOy4YeHHs] U TpeOOBaHMM K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBHIETENHCTBOM TOMY SIBJISIFOTCS CIIEAYIOILIUE BBIMOIHIEMbIE POTPAMMON TT0 XUMHUH (PYHKIIUHU:
MH(OPMALIMOHHO-METOUYECKAasl, peanu3alusi KOTOpoil oOecreunBaeT IMOIY4YeHHE INpEACTaBICHUS O
LEeNsIX, COAepKAHUU, OOIIel cTpaTeruu 00y4YeHUs, BOCIIUTAHUS U Pa3BUTHUS O0YUYAIOUIUXCS CPECTBAMHU
IperMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;
OpraHu3alMOHHO-TUIAHUPYIOLAs, KoTopas MpeayCMaTpUBAET onpeJereHue: IIPUHIIAIIOB
CTPYKTYPUPOBAaHUS U IOCIEIOBATEIbHOCTH HW3YyYEHHs Y4eOHOro Marepuaya, KOJIWYECTBEHHBIX H
KaueCTBEHHBIX €ro XapaKTePUCTHK; MOAX0A0B K (POPMUPOBAHHIO COJIEPIKATEITHHON OCHOBBI KOHTPOJIS U
OLIEHKH 00pa30BaTeNIbHBIX JOCTH)KEHUH OO0YyYarolMXcs B paMKaX HTOTOBOW arrectauuud B (opme
€IMHOI'0 TOCYJapCTBEHHOT'0 9K3aMEHa 110 XMMHH.
[Tporpamma jyist yriryOIE€HHOTO U3YICHHS] XUMHUH:
yCTaHABIIMBAaeT WHBAPHAHTHOE MPEIMETHOE COAEpkKaHHe, 00s3aTeNIbHOE NI M3y4YeHHS B paMKax
OTJENbHBIX MpOoQHIIeH, NpeaycMaTpUBAeT paclpeleleHue U CTPYKTYpHpOBaHHE €ro Mo Kiaccam,
OCHOBHBIM COJIepKaTeIbHBIM JTUHHUSAM/pa3aenaM Kypca;
na€T MpUMeEpHOE paclpe/iesieHne yueOHOro BpeMEeHH, PEKOMEHIyeMOT'0 JJIs U3Y4YEeHUS OT/AETIbHBIX TEM;
mpeajgaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh H3Y4YeHHs] Y4eOHOro Marepuaia ¢ Y4ETOM JIOTHKHU
MMOCTPOCHUS Kypca, BHYTPHUIPEIMETHBIX U MEKIIPEAMETHBIX CBSI3EH;
IaéT METOAMUYECKYIO MHTEPIPETALUIO LelIel U 3aJad W3y4eHUs MpeaMeTa Ha yriIyOJEéHHOM ypOBHE C
y4éTOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CpEIHEro oO0IIero oOpa3oBaHMsl, COJEpIKATeIbHON
XapaKTePUCTHKU TUIAHUPYEMBIX pEe3yJbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTENIbHOW IMPOTPaMMEbI



cpeaHero odmiero o0pa3oBaHUs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKkKe C y4ETOM
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX NEHCTBUI 00YyYalolerocs MO OCBOEHUIO COICpKaHUs
IpeaMera.

[To BceM Ha3BaHHBIM MO3UIMAM B MPOrpaMMe MO0 XMMHU MPEAYCMOTpPEHA MPEEeMCTBEHHOCTh C
oOydeHHEeM XHMHH HAa YPOBHE OCHOBHOTO 00miero oOpa3oBaHus. 3a MpeneiamMu YCTaHOBIICHHOM
MpPOrpaMMOil MO XUMHUU 00s3aTeNbHOM (MHBAPUAHTHOM) COCTABIAIOIIEH COJEpKaHUS Y4eOHOTo
npeaMeTa «XuMus» 0CTaéTcs BO3MOKHOCTh BbIOOpa €ro BApUaTUBHOW COCTABIISIOLIEH, KOTOpas AOKHA
OTIPEETATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO Mpoduiisi 00y4eHHUs.

B cootBercTBUM C¢ koHuenTyanbHbIMU noJoxkeHussMu OI'OC COO o Ha3HauyeHHH MPEAMETOB
6a30BOro M yriyoJl€HHOTO ypoBHEH B cuctemMe AU QPepeHInPOBAHHOIO 00yUYEeHUS Ha YPOBHE CPEIHErO
obmero o0Opa3oBaHUS XMMHS Ha YpPOBHE YIIyOJNEHHOrO H3yYEHHsl HAlpaBlIieH Ha pean3aluio
MIPEEeMCTBEHHOCTH C MOCJIEIYIOIIUM TArlOM MOJIYYeHUS XUMHUYECKOT0 00pa30BaHus B paMKaxX U3y4eHUs
CHELMAJIbHBIX €CTECTBEHHO-HAYYHBIX M XMMHUYECKMX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIAHETrO
npodeccuoHanbHOro oOpa3oBaHusa. B 3Toli cBA3M u3yueHHe mnpeaMmera «XHUMHs» OPUEHTHUPOBAHO
[IPEUMYIIECTBEHHO Ha paclIMpeHHE M YIIyOJeHuEe TEOPEeTHUYECKOM U IMPAaKTUYECKOW IMOATrOTOBKHU
oOyuaromuxcsi, BbIOpABIIMX ONpPEAENEHHBIN Mpoduins 0oO0ydeHHs, B TOM YHCIE C MEPCIEKTUBOM
MOCTCIYIOMET0 TOJYYSHHS XUMHUYECKOro O00pa3oBaHHMA B OpTaHU3alMsIX MPOo(hecCHOHAILHOTO
oOpazoBanus. Hapsany ¢ atum, B ceete TpedoBanuii ®I'OC COO k maaHupyeMbIM pe3yibTaTaM OCBOCHHS
benepanbHON 00pa3oBaTENBLHON MPOTPaMMBI CpeaHero oOmiero oOpa3oBaHUS H3ydeHHE NpeaMeTa
«XUMHS» OPHUEHTHPOBAHO TaK)Ke€ Ha pelIeHHe 3aJad BOCIHUTAHUS M COLUAIBHOTO Pa3BUTH
oOyyaromuxcs, Ha GopMUpOBaHHE y HUX OOLICMHTEIUICKTYaIbHBIX YMEHUN, YMEHHI PalliOHAIH3AINN
y4yeOHOro Tpyda M OOOOMIEHHBIX CIOCOOOB JIE€ATEIbHOCTH, HMMEIOIINX MEXKIUCIUILUIMHAPHBIN,
HAJMPEIMETHBIN XapaKTep.

CocraBngomuMu  npeaMera  «XUMHs) Ha ypOBHE YIUIYONEHHOTO H3Yy4€HUS SBISIOTCA
yroyonénnele Kypcsl — «Opranmueckas xumusi» U «OOmas W HeopraHudeckas xumus». [lpu
OIpeJIeJIEHUH TO/IX0/J0B K 0TOOPY M CTPYKTYPHON OpraHU3allK COJIEpKaHUs ITUX KypCOB B IPOrpaMMe
0 XUMUU 3a 0CHOBY TIpUHSATHI TosioxkeHuss DI'OC COO o paznuuusx 6a30BOT0 U yriayOI€HHOTO YPOBHEH
U3Y4EHHUs NIPEAMETA.

OcHoBy cozaepxxkanusi KypcoB «Opranudeckas xuMus» U «OOIas ¥ HEOpPraHWYecKask XUMHS
COCTAaBJISIeT COBOKYITHOCTb IIPEMETHBIX 3HAaHUHM U yMEHUH, OTHOCALINXCS K 0a30BOMY YPOBHIO U3yUEHHUS
npenMera. JTa CUCTeMa 3HaHWM MojaydaeT onpeaenéHHOe TEOPETUUECKOE JO0IMOIHEHUE, MO3BOJISIONIee
OCO3HAaHHO OCBOUThH CYILECTBEHHO OoNbIIMKA 00BEM (hakTOJOrMUECKOro mMarepuana. Tak, Ha
yriayOa€HHOM YPOBHE HM3y4d€HHUs MpeaMmeTa o0OecredeHa BO3MOKHOCTh 3HAUUTENBHOTO YBEITUYECHMS
00bEMa 3HAHUI O XMMHUYECKHMX DJIEMEHTaX M CBOICTBAaX MX COEJMHEHUI Ha OCHOBE PACHIMPEHHS U
yrayOaeHusl PpeICTaBICHUM O CTPOCHUH BELIECTBA, XUMUYECKOM CBSA3H U 3aKOHOMEPHOCTSIX IPOTEKAHUS
peakuui, paccMaTpUBacMbIX C TOYKU 3PEHUS XUMHUYECKOW KMHETHKM M TepMOAMHaMMKHU. M3ydeHne
NepUOANYEcKOro 3akoHa M Ilepuonnmyeckoil CHUCTEMBI XHUMHUYECKHUX DJEMEHTOB Oa3upyeTrcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX MPEACTABICHUSAX O CTPOEHUU aroMa. XUMHYECKas CBS3b
OOBSCHSIETCS C TOUKH 3PEHHUS SHEPreTUUECKUX U3MEHEHHH NpHU €€ 00pa30BaHUU U pa3pyILIEHUH, a TAaKKe
C TOYKHU 3pEHUsI MEXaHU3MOB €€ o0pa3oBaHus. V3yueHne TUIIOB peakuii 1onoHsAeTcs (GOpMUPOBAHUEM
MIpe/ICTaBICHUH 00 3JIEKTPOXMMHUECKUX MPOIEccax U 3JIEKTPOIU3€E PACIIIaBOB M pacTBOPOB BellecTs. B
Kypce OpraHM4YecKod XMMHM IpPU PACCMOTPEHHH PEAKIMOHHOM CIOCOOHOCTH COENMHEHHMH yAemnseTcs
0co00e BHUMaHue BOIpocam 00 AJIEKTPOHHBIX IPPeKTax, 0 B3aMMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U
MEXaHU3Max peaKuil.

Oco0oe 3HaU€HNE UMEET TO, YTO HA COAEpNKaHHE KypCOB XUMHH YIIIyOJEHHOTO YPOBHS M3y4EHUS
JUIsL KJIACCOB ONpeIeEHHOro npoduis (TIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep JOMOJHEHUH K
o0uieil cucreme MpeAMETHBIX 3HAHMN) OKa3bIBAIOT BIIMSHUE CMEXKHbIE NMpeAMeThl. Tak, Hampumep, B
COJIepKaHUU TpeMeTa Ui KJIacCOB XMMHKO-(U3NYecKoro npoduist 6osbiioe 3HaueHue OyayT UMETh
AJIEMEHTHI yueOHOro MaTtepuana no odmei xumun. [lpyu u3yyeHun npenMera B JaHHOM cllydae aKIEHT
Oyzer cienaH Ha OOLUTHOCTh METO/OB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHU U B (PU3UKE:
aTOMHO-MOJIEKYJISIpHAsl Teopus (MOJEKyIsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHEHHUS MacChl U
SHEPrUH, 3aKOHBI TEPMOJANHAMUKH, AIEKTPOJIN3A, IPEICTABICHNS O CTPOCHUH BEUIECTB U JPYTOE.



B 10 e Bpems B cojiepikaHUH IpeAMETa 15 KIIACCOB XUMHKO-OHOIOTUYECKOTr0 PO it 00IbIINI
yIIeNbHBIN Bec OyAeT UMeTh OpraHndeckas Xumus. B 3Tom citydae nperoctaBisieTcsi BO3MOKHOCTD IS
6oJiee 00CTOSATETHHOTO PACCMOTPEHUSI XUMHUECKOW OPTaHU3aIMH KIETKH KaK OMOJIOTHYECKON CUCTEMBI,
B COCTaB KOTOPOM BXOAAT, K IPUMEPY, TAKUE CTPYKTYPHbIEC KOMIIOHEHTBI, KaK JIMIH/bI, OSJIKHU, YTIIEBO/IbI,
HYKJICMHOBBIE KUCJIOTHI U Apyrue. [Ipu 5ToM 3HaHUS O COCTaBE U CBOMCTBAX IIPEACTaBUTEIEH OCHOBHBIX
KJIACCOB OPTaHUYECKUX BEIECTB CIY>KaT OCHOBOM sl M3y4eHUs CYLIHOCTH IPOLIECCOB (POTOCUHTE3A,
JbIXaHHUs], TAILEBAPEHUS.

B nnane ¢gopmupoBaHuS OCHOB Hay4HOIO MHUPOBO33PEHHUS, OCBOCHMs OOLIEHAYYHBIX METOOB
IIO3HAHMS U OIBITA IIPAKTUYECKOI'O IIPUMEHEHUs] HAy4YHBIX 3HAHUWA M3y4eHHUE npeaMera «XUMHUsS» Ha
yriy6néHHOM YpOBHE OCHOBAHO
Ha MEXIIPEIMETHBIX CBS3SIX C YYEOHBIMHU MpPEIMETaMH, BXOSIIMMH B COCTaB MPEIMETHBIX OOJacTen
«EcTecTBeHHO-Hay4HbIEe TPeaAMEThI», «MaremaTnka U HHpopMaTuka» u «Pycckuii S3bIK U TUTEpaTypa.

[Tpu m3ydyenun ydyeOHOro mpeaMera «XHUMHUS» Ha YrIyOJEHHOM YpOBHE TaKkKe, KaK Ha YpOBHE
OCHOBHOTO M cpefHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajaueil NepBOCTENEHHON
3HAYMMOCTH SIBJIIETCS (POPMHUPOBAHNE OCHOB HAYKH XUMHUH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS,
IIPAKTUYECKON JIeATEIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYphI. Pemennue 3toi
3aJlauM Ha yri1yO0JIEHHOM YpOBHE U3YUEHHUS IIpeIMeTa NperoaraeT pealn3aluio Takux Lesel, Kak:
(dbopMHpOBaHKE NPEACTABICHUN: O MaTEPUAIIBHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX U [103HABAEMOCTH
SIBJICHHUI TIPUPOJIBI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX HAayK U €€ BeAyIIel poiu B o0ecreueHNH
YCTOMYMBOIO pa3BUTHUS 4YEJIOBEYECTBA: B PELUICHUHM MPOOJIEM HKOJIOTHYECKOM, 3HEepreTMYeckon u
MUIIEBONW O€30MaCHOCTH, B PA3BUTUU MEIULMHBI, CO3/IaHUM HOBBIX MaTEpHUajOB, HOBBIX HMCTOYHUKOB
SHEpPIuu, B 00eCHeueHNH PalMOHAIBHOIO MPUPOIONOIb30BaHus, B (POPMUPOBAHUN MUPOBO33PEHUS U
o0IIeli KyJIbTyphl YelIOBEeKa, a TAK)KE IKOJOTHUECKH 00OCHOBAaHHOTO OTHOUICHHUS K CBOEMY 3/I0POBBIO U
IIPUPOJIHOM cpene;

OCBOCHME CUCTEMBI 3HAHMM, JIEKAUUX B OCHOBE XMMHUYECKOM COCTABIIOIIEH €CTECTBEHHO-HAYyYHOMU
KapTUHBI MUpa: GyHAaMEHTAIbHBIX MOHATHH, 3aKOHOB U TEOPHI XUMHH, COBPEMEHHBIX MPECTaBICHUN
O CTPOEHHH BEUIECTBA HA PA3HBIX YPOBHAX — ATOMHOM, HOHHO-MOJIEKYJSIPHOM, HaJMOJIEKYJSIPHOM, O
TEPMOJUHAMHYECKUX M KHHETUYECKHUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMUYECKUX pEaKLUH, O
XMMHUYECKOM PpaBHOBECHH, pacTBOpax M JAUCIEPCHBIX cHUCTeMaX, 00 OOIIMX HAay4HbBIX MPHHIMIIAX
XUMHUYECKOTO ITPOU3BOCTBA;

(dbopMupoBaHUE y 00yHaIOIINXCs OCOZHAHHOTO TTOHMMaHUs BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX
3HaHUM U1 OOBACHEHMs KIIIOYEBBIX HMJEH U NpoOieM COBPEMEHHONW XUMHH, A7 OOBSCHEHUS H
IIPOTHO3UPOBAHUS SIBJICHUH, HMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOJY; TIPaMOTHOIO PEIICHUS
npobJeM, CBSI3aHHBIX C XMMHUEH, MPOTHO3MPOBAHUS, aHAJINW3a M OLEHKU C MO3UIUH HKOJOTHYECKOU
0€30MacCHOCTH TOCIEICTBUN OBITOBOM M TNPOU3BOJCTBEHHOHN NEATEIbHOCTH YENIOBEKa, CBA3aHHOM C
XUMHUYECKUM ITPOU3BOJICTBOM, HCIIOJIb30BAaHHEM U NepepabOoTKON BEIIECTB;

yriyOJIeHHEe MPECTAaBICHUM O HAYyYHBIX METO/IaX MO3HAHMS, HEOOXOIUMBIX JJII MPUOOPETCHUS] YMEHHI
OPHEHTUPOBATHCSI B MUPE BEIIECTB U OOBSICHEHUS! XUMUYECKUX SIBIICHHUH, UIMEIOLNX MECTO B IIPUPO/IE, B
MIPAKTUYECKON IEATEIbHOCTH U MIOBCETHEBHOM KU3HM.

B mnaHe peanu3zanyu MepBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOMIMX (YHKUUH I€TOCTHOU
CUCTEMBI CpeHEro oOlIero oopa3oBaHus NpU U3yUYEHUH MpeaMeTa «XUMHs» Ha YriayOlIEHHOM ypOBHE
0c00yI0 aKTyallbHOCTh IPUOOPETAIOT TaKue LIETH U 331a4H, KaK:

BOCIIUTaHHE YOSKIEHHOCTH B IO3HABAEMOCTH SIBJICHUI MPHUPO/IbI, YBaXKEHUS K MPOIIECCY TBOPUECTBA B
00JIaCTH TEOPETHUYECKUX W NPUKIAJHBIX HCCIENOBAaHUNA B XUMUHU, (OPMHUPOBAHHE MUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH;

pa3BUTHE MOTUBAIMH K O0YUYEHHUIO M TO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA
OCHOBE yCBOEHUS OOIIeUeI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
(GbopMHpOBaHNE Y HUX CO3HATEILHOIO OTHOILIEHUS K CaMO0OOpa30BaHUIO U HEMPEPHIBHOMY 00pa30BaHHUIO
KaK YCJIOBHIO YCIEUIHOH Mpo(pecCHOHATBbHOW W OOLIECTBEHHOW JESATEIbHOCTH, OTBETCTBEHHOIO
OTHOILIEHMS K CBOEMY 3/10pPOBbIO M TOTPEOHOCTH B 310POBOM 00pa3e xKU3HH;



¢bopMUpOBaHHE YMEHUN ¥ HAaBBHIKOB Pa3yMHOIO MPHUPOAOINOIB30BAHUS, PA3BUTHE JKOJIOTUYECKOM
KYJIBTYPBI, IPHOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HOM SKOJIIOTUIECKOM NEesITeTHHOCTH.
OO1miee 4uCIIO YacoB, MPEAYCMOTPEHHBIX MJISl M3YYCHHs] XMMHH Ha YIIIYOJICHHOM YpPOBHE CPEIHETO
obmero obpaszoBanus, cocrasiser 340 gacos: B 10 kiacce — 170 gaca (3 + 2 (M3 BapuaTUBHON YacTH)
yacoB B Hezelno), B 11 knacce — 170 yaca 3 + 2 (13 BapuaTUBHOM YacTH) YAaCOB B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHH.

[IpenMer u 3HaYEHWE OPTAaHUYECKOW XUMHH, IMPEICTABICHHE O MHOTO00pa3uu OPraHUYECKUX
COETUHEHUH.

DNEKTPOHHOE CTPOEHHE aTOMa YIJIEpOJa: OCHOBHOE M BO30YXAEHHOE COCTOsHUA. BaseHTHBIE
BO3MOXXHOCTH aToMa yriepojaa. XUMHUYECKas CBSA3b B OPraHUYECKUX COeIMHEHUAX. THUIbl rubpuan3anuu
aTOMHBIX opoOutanei yriepoaa. Mexanusmbl 00pa30BaHMs KOBAJIGHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKuenTopHselid). Tumbl mepekpriBaHUS aTOMHBIX OpOuTanei, 6- u m-cBsA3u. OuHapHas, ABOWHAS U
TpoiiHas cBsA3b. CIIOCOOBI pa3phiBa CBsI3€l B MOJIEKYJIaX OpraHnyeckux BeuecTs. [lonarue o cBo6ogHOM
paaukaie, Hykieoduie u sneKkTpodure.

Teopus ctpoenust oprannyeckux coeauHeHuid A.M. ByTiepoBa u coBpeMeHHbIe PEACTaBIECHUS O
CTPYKTYpPE MOJIEKYJl. 3HAYE€HUE TEOPUM CTPOEHHUS OPraHMYECKUX COEIWHEHUU. MosekyisipHble U
CTpYKTypHBIC (opMyiibl. CTpyKTYpHBIE (OPMYIBI Pa3IMYHBIX BHUJIOB: pPa3BEPHYyTas, COKpamiEéHHas,
ckenetHas. M3omepus. Buasl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DIEKTpOHHbIE 3((EKTH B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHNUHN (MHAYKTUBHBINA 1 Me30MEepPHBIN d(PEKThI).

[IpencraBnenue o knaccudukanuu opraHndeckux BemiecTs. [lonstue o pyHKIIMOHANIBHON TpyTIE.
I'omonorusa. I'omonorudeckue psiabl. CuctemMaTHyeckas HOMEHKIIATypa OPTraHWYECKHX COEIUHEHMMA
(IUPAC) u TpuBHanbpHble Ha3BaHMS OTJAEIbHBIX IPEICTABUTEIICH.

OcobenHoctu U KiacCUUKAIMS OpraHUYeCKUX peakuuil. OKUCIUTEIHHO-BOCCTAHOBUTEIIbHbBIC
peakly B OpraHUYeCKON XUMHH.

DKCIEPUMEHTATbHBIC METO/IbI M3YUEHUSI BEIIECTB U MX IMPEBPAIIEHUN: 03HAKOMJICHHE C 00pa3iaMu
OpraHWYECKHUX BEIIECTB U MaTeprajJaMu Ha UX OCHOBE, OMBITHI 110 IPEBPAIICHUIO OPraHUYECKUX BELIECTB
NMpu HarpeBaHuu (TUIaBJICHHE, OOYIJIMBAaHWE W TOPEHHUE), KOHCTPYHMPOBAHHE MOJEIEH MOJEKYI
OpraHUYECKUX BELIECTB.

YriaeBoaopoabl.

Anxanbl. ['omomornyeckuit psn ankaHoB, oOmmas Qopmyna, HOMEHKIaTypa WU H30MEpHs.
DJIeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHIE MOJIEKYJI AJIKAHOB, SP -THOPHIM3aIHs AaTOMHBIX OpOHTANIeH
yriaepoja, 6-cBsizb. du3nyeckue cBOKWCTBA aIKAHOB.

XWMHYECKHE CBOMCTBA aJKAHOB: pEaKIMU 3aMEIIeHUs, H30MEpHU3alluH, JICTHIPUPOBAHMUS,
LUMKJIM3AIMU, TUPOJN3a, KpekuHra, ropenus. [IpencraBieHne o MexaHU3ME pPEaKUUN paJuKaIbHOTO
3aMeIleHHUS.

Haxoxnaenue B mpupojae. CriocoObl MoydeHus: U MpUMEHEHHUE allKaHOB.

Huxnoankansl. OOmast Qopmyna, HOMEHKIaTypa u wu3omepus. OCOOCHHOCTH CTPOSHUS U
XUMHYECKUX CBOUCTB MaibIX (I[UKJIOMPOIAH, UKIO0yTaH) U OOBIYHBIX (IIMKJIOMEHTAaH, ITUKIOTeKCaH)
uKIoaakanoB. CriocoOb! MOTYYeHHUST U TPUMEHEHNE ITUKIIOATKAHOB.

Anxensl. ['omonmorudeckuit psn alkeHoB, oOmas (opMyna, HOMEHKIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT AJIKEHOB, SP>-THOPHIM3AINs aTOMHBIX OpOHUTaNe yrieposa, 6- 1
n-cBsizu. CTpyKTypHast U reoMeTrpuyeckas (Luc-tpaHc-) uzomepus. OuU3nyeckue CBOICTBA AJKEHOB.
XWUMHUYECKUE CBOMCTBA: PEaKIMU MPUCOCTUHEHUS, 3aMEIICHHUS B (L-TIOJIOKEHUE MPU JTBOMHOM CBA3H,
nonuMmepuszanuu U okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiiMi Ha JABOMHYIO CBSI3b.
CriocoObl MosTydeHus U IPUMEHEHHUE aJIKeHOB.




Ankanuensl. Knaccudukanus ankaaneHoB (CONPsDKEHHBIC, M30JMPOBAHHBIC, KYMYIUPOBAHHBIE).
OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS W XMMHYECKHUX CBOWCTB CONMPSDKEHHBIX aueHoB, 1,2- u 1,4-
npucoenuHenue. [lomumepusanust conpspKEHHbIX aueHOB. CrocoObl TMONydyeHHss W IPUMEHEHHE
AJIKaJIMEHOB.

Anxunbl. ['omonmorudeckuii psig ankuHOB, oOmas Qopmyna, HOMEHKIATYpa W H30MEpHS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT aJIKUHOB, Sp-THOPUAM3AIIHS aTOMHBIX OpOUTaneit
yraepoaa. ®du3nueckue CBONCTBA AJIKUHOB. XHMMMUYECKHE CBOMCTBA: pEAKUUU IPUCOEAUHEHUS,
JUMEPHU3ALMM U TPUMEpHU3alHU, OKUCIEeHHs. KHCIOTHBIE CBOMCTBA AJIKHWHOB, MMEKOIIHMX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHMHYIO CBs3b. CrOCOOBI MOJTYy4YEHHS U IPHUMEHEHUE
AJIKUHOB.

ApoMaTtudeckue YriieBoJopoasl (apeHsl). ['oMmonormueckuii psif apeHoB, obOmas (opmyna,
HOMEHKJIATypa W H30MepHs. DIJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OEeH30.Ia.
duznyecKkue CBOMCTBAa apeHOB. XMMHMUECKHUE CBOMCTBA OEH30J1a U €0 TOMOJIOTOB: PEAKIIMY 3aMEIICHUS
B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJIHOM paJuKalle, PEaKuu MPUCOCTUHEHHS, OKUCIEHNE TOMOJIOTOB
oensona. [IpencraBienne 00 OPUEHTUPYIONIEM ACHCTBHHM 3aMECTHUTEICH B OCH30JHOM KOJBIC HA
pUMepe alKUIBHBIX PAJAUKANIOB, KapOOKCUIbHON, THAPOKCUIBHON, aMUHO- U HUTPOTPYIIIBI, aTOMOB
rasioreHoB. OCOOEHHOCTH XHWMHUYECKHX CBOMCTB ctupoia. I[lomumepusanus crupona. CrnocoOsl
MOJIyYEHUS] U TPUMEHEHUE apOMaTUYECKHUX YTIIE€BOJOPOIOB.

[Ipuponnsiii ra3. [lomyrueie HedTsHBIE Ta3bl. HedTh 1 €€ npoucxoxaenue. KaMmeHHBIN yronp u
MPOAYKTHl ero mnepepadotku. CrnocoObl mnepepaboTku He(TH: MEeperoHka, KPeKUHT (TepMUYECKUH,
KaTaIUTHYeCKUi), pudopMmunr, nuponus. [IpogykTel mnepepaboTku He(TH, HX NPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B OBITY.

I'enernueckas CBSA3b MEXKIY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOEHHUE TAJIOre€HIIPOU3BOIHBIX YIIIEBOAOPOI0B. Peakiiuu 3amelieHus rajorena na
TUJIPOKCOTPYIILY, HUTPOTPYIIIY, LIMAHOTPYIINly, aMUHOrpymiy. JleiictBue Ha rajaoreHnpou3BOAHbIE
BOJAHOTO M CIHMPTOBOrO pacTBopa WIENoun. B3aumoIeicTBHE OUTajoOreHalKaHOB C MAarHueM u
UMHKOM. [IoHATHE O MeTalJIOOpPraHU4YecKUX COeAMHEHUSX. lcronap30BaHME TallOr€HIIPOU3BOIHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE U ITPU CUHTE3€ OPraHUYECKUX BEIECTB.

OKCIIepUMEHTAJIbHBIE METOJIbl M3YYEHMs BELIECTB M WX TpEBpalleHUM: U3yuyeHue (PU3NYECKUX
CBOMCTB yIJI€BOAOPOAOB (PACTBOPUMOCTH ), KAUECTBEHHBIX PEaKIMi YIIIeBOIOPOIOB PA3IUYHBIX KJIACCOB
(oGecuBeunBaHNEe OpOMHOM WM HOJHOW BOJBI, pacTBOpa IEpMaHraHaTa Kajlus, B3auMOJEHCTBHE
alleTWIeHa ¢ aMMHAa4yHbIM pacTBOpoM okcuia cepeOpa(l)), kauecTBeHHOe OOHapykeHHe yriepojaa U
BOJIOPOJIa B OPraHMYECKUX BEIECTBAX, MOJYyYEHUE STHIIEHA U U3YUYEHUE €r0 CBOMCTB, 03HAKOMJIEHHE C
komnekusiMu «Hedte» n «Yromb», ¢ oOpasnaMu IuiacTMace, KaydykoB M pE3WHBI, MOJEIUPOBaHHE
MOJIEKYJT YIJIEBOIOPOIOB U IaJIOT€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucnopoacoaepxamme oprannyecKkne CoeiNHEHUsI.

[IpenensHble ogHOATOMHBIE cUPTHL. CTpoeHHE MOJEKyN (Ha MpUMepe MeTaHoja W 3TaHoJIa).
I'omonornueckuit pan, obmas Gopmyna, U3oMepHs, HOMEHKJIATypa U Kiaccudpukanus. duznyeckue
CBOMCTBA MpeAeNbHbIX OJHOATOMHBIX CIHUPTOB. BogoponHble CBS3M MEXAY MOJIEKYJIaMH CHHPTOB.
XVWMHUYECKHNE CBOMCTBA: pEaKUMU 3aMEUICHMs], JEeruJpaTalid, OKHCIEHUS, B3aUMOJAEHUCTBHE C
OpPraHMYECKMMHU M HEOpraHMYeCKMMM KuciaoTaMu. KadyecTBeHHas peakiysi Ha OJIHOATOMHBIE CIHUPTHI.
JlelicTBMe STaHONAa W METaHOJa Ha OpraHu3M uesnoBeka. CrocoObl MONydyeHHs W HpPUMEHEHHE
OJTHOATOMHBIX CIHPTOB.

IIpoctbie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH PU3MUECKUX U XUMHUECKUX CBOWCTB.

MHoOroaTtoMHble COUPTHI — STUICHINIUKOIL U ThulepuH. dusnueckue U XMMHUECKHE CBOMCTBA:
peakuuy 3aMelleHUs, B3aUMOAECUCTBHE C OPraHMYeCKMMM UM HEOPraHMYECKUMH KHCIOTAMH,
KauecTBEHHas peakIUsi Ha MHOroaToMHble crnupThl. [IpencraBienrne o MexaHU3ME peakiui
HyKJeouabHOro 3amenieHus. JlelictBue Ha opraHusM yesnoBeka. CrocoObl MOTY4YeHUs: U IPUMEHEHUE
MHOT0aTOMHBIX CIIUPTOB.

@enon. CtpoeHue MOJIEKYJbl, B3aUMHOE BIUSHHE THUIPOKCOTPYNIBI W OEH30JBHOIO sijpa.
dusnueckue cBoricTBa heHona. OCOOEHHOCTH XMMUYECKUX CBOMCTB (heHona. KauecTBeHHBIE peakIuu Ha




¢denon. Tokcuunocts penona. CrnocoObl modydyeHus: U npuMeHeHune ¢pexona. GenondopmanbaeruaHas
cMoJIa.

KapOoHunpHbIE COCTUHEHHUS — ANbJCTUABI U KETOHBL. DJIEKTPOHHOE CTpOeHHE KapOOHMIIBLHOMN
rpynnsl. ['oMonoruueckue psasl anbIeruoB U KETOHOB, o0mIas Gopmyna, H30Mepusi 1 HOMEHKJIaTypa.
@u3nyecKue CBOMCTBA alIbJCTUI0B U KETOHOB. XMMHYECKUE CBOWCTBA AJIbACTUIOB U KETOHOB: PEAKIINH
npucoearHenus. OKUCIeHUE allbJIeTUI0B, KAUeCTBEHHbIE peakluy Ha anbaeruibl. CrocoObl MoaydeHus
Y IPUMEHEHUE aJIbJIETUJIOB U KETOHOB.

OaHOOCHOBHBIE TIpenebHble KapOOHOBbIE KHUCIOTHL. (OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M30Mepusi 1 HOMeHKIaTypa. Pu3ndeckue CBOMCTBAa OJJHOOCHOBHBIX IPEAEIbHBIX
KapOOHOBBIX KHCIIOT. BoIopoaHble CBS3M MEXIy MOJIEKYlIaMH KapOOHOBBIX KHUCIOT. XHUMHUYECKUE
CBOWCTBA: KHUCIIOTHBIE CBOMCTBA, peaKknus 3TEpU(UKALUHN, PEAKIUH C YYaCTHEM YTJIEBOJOPOIHOTO
paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [IoHATHE O TPOM3BOAHBIX KAPOOHOBBIX KUCIOT
— CcHoXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HENpPEICIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX KHCIOT, AUKApPOOHOBBIX KHCJIOT, TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BHICIIUX KapOOHOBBIX KHCIIOT: CTEAPHMHOBAsS, MAIbMUTHHOBAS, OJICMHOBAS, JIUHOIEBAA,
JUHONeH06as KUCIOTHL. CrOCOOBI MOMTyueHUs U MpUMEHEHNE KapOOHOBBIX KHUCIIOT.

Crnoxnble 3¢upbl. ['omonornyeckwii psn, obmas ¢opmyna, W30MEepHs W HOMEHKIATYpa.
duznueckre 1 XUMUYECKHE CBOMCTBA: THAPOJIM3 B KMCIION U ILIEJIOYHOU Cpejie.

XKuper. Crpoenne, puzndyeckne 1 XUMUIECKHE CBOWCTBA KUPOB: THIIPOJIN3 B KHUCIOW U IIETOYHOM
cpene. OcoOeHHOCTH CBOMCTB KHPOB, COEPIKALIUX OCTATKU HEMPEIENIbHBIX )KUPHBIX KUCIOT. JKUpHI B
IIPUPOJIE.

MpbUI4 KaK COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHUE.

OOmiast xapakTepucTika yriaeBojoB. Kinaccugpukamus yrineBoaoB (MOHO-, - U TIOJHCAXAPHIIBI).
Mounocaxapupl: TIIOK03a, (PYKTO3a, rajJakTos3a, pubosa, nezokcuprbosa. Punyeckue CBOICTBA U
HaxoxJaeHue B mnpupoae. PorocuHTe3. XHMHUYECKHE CBOMCTBA IVIFOKO3BI: PEAKLUUU C Y4aCTHEM
CIHMPTOBBIX U aJIbJAECTHIHON TPYII, CIIUPTOBOE U MOJOYHOKHUCIIOE OpokeHue. [IpuMeHeHue riitoko3bl, eé
3HaUYEHUE B JKHU3HENEATENbHOCTM opraHuszMa. Jlucaxapunapl: caxapos3a, MaubTO3a U JIAKTO3a.
BoccranaBnuBaroomuye 1 HEBOCCTaHABIMBAKOIIME AUcaxapuabl. [ 'uaponns aucaxapunos. Haxoxnenue B
npupose u npuMmenenue. [lonucaxapuael: Kpaxmai, TIMKOTeH U Leuioo3a. CTpoeHne MaKpoOMOJIEKYIT
Kpaxmajla, TJIMKOT€Ha W LeJUI0I03bl. PU3NYECKUE CBOMCTBA KpaxMana M LEJUII0JI03bl. XHMHUYECKUE
CBOMCTBA KpaxMmaiya: THApPOJIN3, KAUeCTBEHHAsl peaklus ¢ MOJ0M. XMMHUYECKHE CBOWCTBA LIEJUIIOJIO3bI:
THJIPOJIN3, TTOJTyYeHHe 3(hUpOB 1eT0103b1. [TIoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO34, alleTaTHBIN
mENK).

OKCIEpUMEHTAJIBHBIE METO/IbI N3YUYECHHS] BEUIECTB U UX NPEBPAIICHUN: pACTBOPUMOCTD PA3IIUYHBIX
CIHUPTOB B BOJIE, B3aUMOJICHCTBUE ATaHOJAa C HAaTPUEM, OKHCIEHUE ITHIIOBOTO CHUpPTa B albJErH] Ha
packan€HHONM MeTHON NPOBOJIOKE, OKHUCIEHHWE STHIIOBOTO CHHMpPTa JUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), KAayeCTBEHHbIE pEAKLUMUU Ha albJerujpl (C THIPOKCHIIOM
mnammuHcepebpa(l) u ruapoxcumom wmenu(Il)), peakmus rmmnepuHa ¢ rugpokcugom  meau(Il),
XMMHUYECKHE CBOMCTBa pacTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJEHCTBHE pPACTBOpA TJIIOKO3BI C
runpokcuoM meau(Il), B3aumoaelcTBIe KpaxMana ¢ HOJIOM, PELICHHEe SKCIIEPUMEHTAIBHBIX 33a]a4 0
TeMaM «CrnupTsl U heHouby, «KapooHoBbie KUCIOTHL. Cl0KHBIE 3(QUPB».

A3oTcoaep:kalye OpraHnyecKkre coeIMHeHusl.

AMUHBI — OpraHuYecKkre Mpou3BoAHbIe amMMmHuaka. Kmaccubukanus aMuHOB: anudaTHUecKue U
apoMaTU4ecKue; epBUYHbIC, BTOPUYHBIE U TpeTHuHbIe. CTpoeHne MoJieKyJ1, o01mas popmyia, H3oMepus,
HOMEHKJIAaTypa U (u3HuecKue cBOICTBa. XMMHUYECKOE CBOMCTBA alnu(aTHUECKUX aMHHOB: OCHOBHBIE
CBOMCTBA, AJIKWIMPOBAaHHE, B3aMMOJEHCTBHE IEPBUYHBIX aMUHOB C a30TUCTOH Kuciaoroil. Conu
AIIKWJIaMMOHMUSI.

AHWIVH — IPEJICTaBUTENIb aMUHOB apoMaTHIecKoro paaa. CtpoeHue anwinHa. BzaumHoe BivsiHuE
rpynn aToMOB B MoJieKyie aHWiIMHA. OCOOEHHOCTH XMMHMUYECKHUX CBOMCTB aHWIMHA. KadecTBeHHbIE
peakiyu Ha aHWIMH. CriocoObl MOTyYeHNs U IPUMEHeHue anrdaTHieckux aMuHoB. [lonydyenue aHumuHa
13 HUTPOOEH301a.




Amunokucnotel. Homenknatypa u uzomepus. OTaenbHbIE TPEACTABUTENIN O-aMUHOKHUCIIOT:
TJIWLOWH, anaHuH. OU3MYecKue CBONMCTBA aMHHOKHCIOT. XHMHYECKHE CBOMCTBA aMHHOKHCIIOT Kak
aM(pOTEePHBIX OPTAaHUYECKUX COCTUHEHHM, PEaKIusl MOJIMKOHACHCAUN, 00pa30BaHKE METITUHON CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCIIOT. CHHTE3 M TUIPOJIU3 TETITHIOB.

benku kakx mpupojaHbie monuMmephl. [lepBudHAs, BTOpHYHAS U TPETUYHAS CTPYKTypa OEIKOB.
XHUMHYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIE PeaKIIMU Ha OCIIKH.

OKCIIEpUMEHTAILHBIC METOJbl M3YYEHUSI BEIISCTB W WX MPEBPAIICHUN: pACTBOpPEHUE OCIKOB B
BOJIE, JICHATypaIys OCJIKOB IPHU HarpEBaHWH, IIBETHBIC PEAKIIUU Ha OCTIKH, pEIICHUE SKCTICPUMEHTAIbHBIX
3a/1a4 1Mo TeMaM «A30TcojepXkallie OpraHuyYecKhe COeIUHEHHs» U «Pacro3HaBaHUE OPraHUYeCKHX
COCIMHEHHI».

BricokomosieKyJIIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHSATHUS XHMHH BBICOKOMOJICKYJPHBIX COCIWHECHHUI: MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpHU3AIMU, CPEIHssT MOJIeKyJsipHas macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYISAPHBIX COSTUHEHH — MOJIMMEPU3aLIUs U TOTUKOHICHCAIHS.

[Tonumepnsle matepuainbl. [lmacTmaccel (TOMUATUIICH, TOJHUIPONUIICH, MOJMBUHUIXIOPHU/I,
MOJIMCTHPOJI, TOJMMETHIMETAKpHUIIAT, TOJUKapOOHaThl, NOJMATHWICHTepedTanar). YTumuzamus Hu
nepepadoTKa IIACTHKA.

DnacToMepbl: HATYpalbHBIN KaydyK, CHHTETHYECKHE Kaydyku (OyTaJMeHOBBIH, XJIOPONPEHOBBIA,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IEePCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTATHOE BOJIOKHO),
CUHTETHYECKUE (KAPOH U JIABCaH).

[Tonumepspl crHeruanbHOrO Ha3HAYeHUsS (TeqUIOH, KeBIap, AJICKTPONPOBOJISIIINE IOJTHMMEDHI,
OmopasaracMbie TIOJTUMEPHI).

OKCIEPUMEHTATbHBIC METOJIBI M3YUYCHUS BEIIECTB U MX IMPEBPAIICHU: 03HAKOMIICHHE C 00pa3iaMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «Pacro3HaBaHue MJIacTMAcC U BOJIOKOH.

Pacuérnbie 3a/1auu.

Haxoxnaenue MonekynsipHod (GOpMysbl OpraHMYEeCKOro COEAMHEHUS [0 MAaCCOBBIM JOJISIM
3JIEMEHTOB, BXOJISIIIHMX B €r0 COCTAB, HAXO0XKIEHUE MOJIEKYJISIPHOM (hOPMYITbI OPTaHUYECKOTO COSTUHEHUS
1o Macce (00bEMY) MPOTYKTOB CTOPAHUS, 110 KOJIMYECTBY BellleCcTBa (Macce, 00bEMY) MPOAYKTOB PEaKIIUU
W/WJIM UCXOJIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYIIBI OPraHMUECKOTO BEIIECTBA HA OCHOBE
€ro XMMHYECKHUX CBOMCTB MJIM CIIOCOOOB MOTYYEHHUS, ONPEIeJICHHIE I0JIU BBIXOJa IPOAYKTA PEAKIIUU OT
TEOPETHYECKU BO3ZMOYKHOTO.

MexnpeAMEeTHBIE CBSI3HU.

Peanuzanuss MeXnpeaMETHBIX CBS3€M INpU H3y4YeHHWH opraHudeckod xumuu B 10 Kiacce
OCYIIIECTBIISICTCS Yepe3 MCIONIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATUHN, TaK W TMOHATHUH,
MPUHATHIX B OTACJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHBbIC TMOHSTHS: SBICHUE, HAYYHBIH (DaKkT, TUMOTE3a, TEOpHs, 3aKOH,
aHaIM3, CUHTE3, KiIaccu(puKaius, HaOI0IeHne, U3MEpPEHNe, IKCTIEPUMEHT, MOJIE)b, MOJICTTHPOBAHHUE.

@dusnka: marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPIeTUUECKUIl YpPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PH3NUECKHUE BETUIHHBI, €THHUIIB NU3MEPEHHS,
CKOPOCTb, SHEPTHsI, Macca.

buonorusi: kierka, opraHums3M, OSKOcCHCTeMa, Ouocdepa, MeTadOoJIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TeTepOTPOdHBIN THUI NMUTaHMs, OpokeHue, (OTOCHHTES, JbIXaHUE, OCTKU, YTIEBOJBI,
KUPBI, HYKJICMHOBBIE KUCIOTHI, JEPMEHTHI.

I'eorpacdus: mose3Hble NCKOMaeMbIe, TOTLTUBO.

TexHomoTHs: THUIIEBbIE MPOAYKTH, OCHOBBI PAIMOHAIHHOTO TIHWTAaHUS, MOIOIINE CPEICTBA,
Marepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.




11 KJIACC

OBILIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH.

Atom. CocTtaB aTOMHBIX sjaep. XuMmudeckuil snemeHT. M3otombl. CTpoeHue 31eKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBBIE YMCJIA. DHEPreTUUECKUE YPOBHU U IMOJYPOBHU. ATOMHBIE OpOMTAIH.
Krnaccudukanuss XMMUYECKHX 3JeMEHTOB (s-, P-, d-, f-anementsl). Pacnpenenenue 37eKTPOHOB MO
aTOMHBIM OpOMTAJISAM. DJIEKTPOHHbIE KOH(DUTYpALIUU aTOMOB JIEMEHTOB N1EPBOr0—4ETBEPTOrO NEPUOJIOB
B OCHOBHOM ¥  BO3OYXIEHHOM  COCTOSHHM,  OJIGKTpDOHHBIE  KOH(UTypanuu  HOHOB.
DNEeKTPOOTPULATEIBHOCTD.

Ilepnonnueckuit 3akoH u Ilepuoanueckas cucremMa xumudeckux iemeHtoB J[.M. Menneneesa.
CBs13p mepuoan4ecKkoro 3akoHa U Ilepnonnyeckoil CUCTEMbI XMMUYECKUX DJIEMEHTOB C COBPEMEHHOMN
TEOpUel CTPOEHUs aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBONCTB XHMHUYECKHUX JJIEMEHTOB U
00pa3zyeMbIX UMM IPOCTBIX U CIOXKHBIX BEILECTB IO TpyNIaM U nepuojam. 3HaueHue MepuonYecKoro
3akoHa /[.1. Menneneena.

XuMmuyeckass CBA3b. BHIbl XMMHMUYECKOM CBS3U: KOBAJIEHTHAs, MOHHAs, MeETaJNInYecKasl.
MexaHu3Mbl 00pa3zoBaHUs KOBAJIEHTHOM CBSI3H: 0OMEHHBIH
U JIOHOPHO-aKLENTOPHBIM. DHeprus U umHa cBsi3u. [lomspHOCTH, HANPaBICHHOCTh U HACHIIIAEMOCTh
KOBAJICHTHOM CBsA3U. KpaTHble cBs13u. BogopoaHas cBsA3b. MeXMOIEKyIsApHbIE B3aUMOACHCTBHS.

BaneHTHOCTD 1 BaJIEHTHBIE BO3MOXHOCTU aTOMOB. CBsI3b JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
reOMETPUUYECKUM CTPOEHUEM (Ha IPUMEPE COSAUHEHUIN AIEMEHTOB BTOPOrO NIEPUOA).

IIpencraBnenne 0  KOMIUIEKCHBIX — coenuMHeHusAX.  CoctaB  KOMIUIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBarenb,  JIMTaHJbl. 3HAuY€HUE  KOMIUIEKCHBIX  coeauHeHuid.  [lonstue o
KOOPJAMHALIMOHHOW XUMHH.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHs. THIIBI KPUCTAUIMYECKUX PEIETOK
(CTpyKTYp) 1 CBOMCTBA BEIIECTB.

[lonsatne o pgucnepcHbIXx cucreMax. lMcruHHBIE pacTBOpHL [IpencraBieHne O KOJUIOMIHBIX
pactBopax. CrocoObl BhIpaKE€HUSI KOHLIEHTPAILMM PacTBOPOB: MaccoBas J10Jis BEIIECTBAa B PacTBOpE,
MOJISIpDHAsE ~ KOHIIEHTpauus. HacpllleHHBIE W HEHACBILIEHHBIE  PacTBOPHI,  PacCTBOPUMOCT.
Kpucrannoruaparsl.

Krnaccudukanys n HOMEHKIIaTypa HEOPraHUYECKUX BELECTB. TpUBUAIbHBIE HA3BaHUS OT/IEIbHBIX
[IPEACTABUTENECH HEOPIraHUYECKUX BEIIECTB.

Knaccudpukanys XuMHUYECKMX peakUuidi B HEOPraHMYEeCKOW M OpPraHM4ecKoW XHUMHUHU. 3aKOH
COXPAHEHHUs MacChl BELIECTB; 3aKOH COXPAHEHUS U NPEBPAICHUs SHEPTUH NIPU XUMUYECKUX PEAKLIUAX.
TeruoBbie 3¢ HEKTH XUMUYECKUX peaklnid. TepMoXuMudeckue ypaBHEHHUSL.

CKOpOCTh XUMHUYECKOW peaKIMH, €€ 3aBUCHUMOCTb OT PazIUuYHBIX (akTOpoB. ['OMOreHHbIE U
reTeporeHHsle peakuuu. Katanns u kataan3aTtopsl.

OOpatumMble U HeoOpaTHMble peakuud. XHMHYecKoe paBHOBecue. KOHCTaHTa XHMHYECKOTro
paBHOBecHsl. DaKTOPBI, BIUAIONIME HA MTOJIOKEHNE XUMUYECKOTO pABHOBECHS: TEMIIEPATYpPA, JAaBICHUE U
KOHIICHTPALUU BEIECTB, y4acTByromuX B peakiuu. [Ipunnun Jle Ilarense.

OnexTponutnyeckas auccouuanus. CuiabHble U cialble 3JeKTPOoiauThl. CTeneHb AMCCOIUAIINH.
Cpena BOIOHBIX DPAcTBOPOB: KHUCIIOTHas, HEWTpanbHas, wienodHas. Bomopoansiii mnokasarens (pH)
pactBopa. ['maponus coneit. Peakiiun nonHOro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CreneHb  okucineHus.  Okuciautenbs U
BOCCTaHOBUTENb. [Ipomeccel OKMCIEHUST M BOCCTAHOBJIEHUSA. BaxkHeHIIMe OKHCIHATENU W
BOCCTAHOBUTENIU. METO/I 3JIEKTPOHHOT0 OasiaHca. DJIEKTPOIU3 PAaCTBOPOB U PACI/IaBOB BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHs BEHIECTB WM WX NPEBPALICHUN: PA3JIOKEHUE MTEPOKCUIA
BOJOpOZAA B IPUCYTCTBUU KaTaJIM3aTOpPa, MOJEIM KPUCTAUIMYECKUX PELIETOK, NMPOBEACHUE PEaKLUH
HMOHHOIO OOMEHa, ONpeNeleHue Cpelbl PacTBOPOB C IOMOIIBIO HHIMKATOPOB, HU3YYEHHUE BIMSHUSA
pa3nuYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIMHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.




Heopranuueckasi xumus.

[Tonoxxenue HemetamioB B [lepuoguueckoii cucteMe xumuieckux 3neMenToB .M. MenaeneeBa u
OCOOCHHOCTH CTPOCHHUS X aToMOB. DHU3MYeCKHe CBOMCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAIUIOB (Ha
npuMepe Kuciaopoaa, cepsl, pochopa u yrieponaa).

Bomopon. Ilomydenuwe, ¢usnyeckue H XUMHUYECKHE CBOWCTBA: PEAKIMU C METAUIAMH H
HEMeTaJUIaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. ['Mapubl. TONIMBHBIE 3]IEMEHTHI.

I"anorensl. Haxoxaenue B npupojie, Crioco0bl MoIydeHusi, PU3NIeCKue 1 XUMUYECKHE CBOMCTBA.
["anorenoBogoponbl. Baxnelnine Kuciopojcoaep aiiue coeluHeHus rajmoreHoB. JlabopatopHbie u
MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHS TaJloreHOB. [[puMeHeHne rajjoreHoB U MX COSAMHEHHH.

Kucnopon, o30H. JIabopaTopHbIe ¥ IPOMBILUIEHHBIE CLIOCOOBI MTOJIy4YeHUs Kuciopoa. dusndeckue
1 XMMHUYECKUE CBOMCTBA U NPUMEHEHUE KUCI0pOoaa U 030Ha. OKCUIBI U IEPOKCHUIBI.

Cepa. Haxoxnenue B mpupoje, CrocoObl MONy4YeHUs, (HU3MUECKHEe W XUMHUYECKHE CBOMCTBA.
CepoBognopon, cynsdhuasl. Oxcun cepri(1V), okcun cepri(VI). Cepructas u cepHasi KUCIOTHI U UX COJIH.
OcoOeHHocTH CBOMCTB cepHO KUCTOTHI. [IpuMeHeHue cepbl U €€ coeTMHEHUH.

A3zor. Haxoxnenue B mpupoje, crnocoObl MONy4deHUs, (pU3MuecKue U XUMHUYECKHUE CBOMCTBA.
Ammuak, HUTpubl. OKCHIBI a30Ta. A30TUCTast M a30THASI KUCIOTHI U X coidu. OCOOEHHOCTH CBOMCTB
a30THOM Kucao0Thl. [IpuMeHeHne a3oTa u ero coequHeHu. A30THbIE y100peHusl.

®ochop. Haxoxxaenue B mpupoje, crnocoObl MOTydeHHs], GU3NYECKUE U XUMUYECKHE CBOWCTBA.
®ochunst u pochun. Oxcuanl pochopa, hocdopras kucnora u e€ conu. [Ipumenenue pochopa u ero
coequHeHuil. @ocopHbie yI00peHHS.

VYrinepos, HaxoXJeHUE B MpHUpojae. AJuloTponHble Moaudukanuu. dusnueckue U XUMUYECKHUE
CBOWCTBa MPOCTHIX BellecTB, o0pa3oBaHHbIX yriepoaoMm. Oxcun yraepona(ll), okcun yraepona(I1V),
yroJibHasi KUCII0Ta U €€ COJIM. AKTUBUPOBAHHBIN YroJb, ajgcopouus. dyinepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHre TPOCTHIX BEIIEeCTB, 00Pa30BaHHBIX YIIEPOAOM, H €0 COSTMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, crocoObl morydeHusi, Gu3ndecKiue 1 XUMHIECKHE CBOMCTBA.
Oxcun kpemuusA(IV), kpemHHEBas KHUCIOTa, CWIMKAThl. IIpuMeHeHHME KpEeMHHUS M €ro COeIMHEHHH.
CrekJ10, €ro nojiyueHue, BUIbI CTEKIIA.

ITonoxenune wmeramnoB B Ilepuonmyeckoil cucteMe XHUMHUYECKHUX 3eMEHTOB. OcoOE€HHOCTH
CTPOEHHS DJEKTPOHHBIX 000J0YeK aToMOB MeTamioB. OOmue ¢u3nueckue CBOWCTBA METAJIOB.
ITpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUN psl HampspkeHud meTtaiwioB. OOmue crnocoObl MOMy4YeHUsT METalIoB:
TUIPOMETAIUIYPrus, NUPOMETAILIYPIUs, >JeKTpoMeTainyprus. lloHdatne o Koppo3uM MeETayuIoB.
CriocoOpl 3a1IUThl OT KOPPO3HUH.

Oomas xapakTepuctuka MetaioB IA-rpymnmsl [lepuoaudeckoil cucTeMbl XUMHUUECKUX JIEMEHTOB.
Harpuit u kanuii: nonydeHue, GU3NIecKue U XUMUYECKUE CBONCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
UX COEIUHEHM.

Obmass xapakrepuctuka MetamuioB IIA-rpynnel  I[lepuoanueckoit CHCTEMBl XUMHUYECKHX
9JIeMEHTOB. MarHuil M KanplUuid: moiydyeHue, (pusnyeckue M XHMHYECKHE CBOMCTBA, NMpPUMEHEHHE
MIPOCTHIX BEIIECTB U UX coelnHeHnH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

ANOMMHUN: TIONy4eHue, GU3NYecKue U XMMUYECKHE CBOWCTBA, MPUMEHEHUE IPOCTOrO BEIECTBA
U ero coequHeHui. AMQoTepHble CBOWCTBAa OKCHAA U THMAPOKCHAA ATIOMUHUS, THIPOKCOKOMILIEKCHI
AITIOMUHMUSL.

Obmas xapakTepucTuka MeTayioB nmobounsix nonarpynn (b-rpynm) Ilepuoanueckoit cucteMsl
XUMHUYECKUX 3JIEMEHTOB.

duznyeckue u XUMHYECKHE CBOWCTBA XpoMa U ero coequHeHui. Oxcuabl U ruapokcus xpoma(ll),
xpoma(Ill) u xpoma(VI). XpomaTel u AUXpPOMaThl, WX OKHUCIHUTEIbHBIE CBoOiicTBa. [lomyueHue u
MIPUMEHEHHE XpoMa.

du3ndyecKkue U XMMUYECKHE CBOWMCTBA MapraHila U €ro COoeJUHEHWH. BakHelmme coennHEHUs
mapranua(ll), mapranna(IV), mapranua(VI) u mapranna(VII). [lepmanranaT xanusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA.

du3nYecKre U XMMHUYECKHE CBOMCTBA JKelie3a U ero coeAnHeHnil. OKCUAbl, TUIAPOKCUIBI U COJU
xene3a(ll) u sxeneza(Ill). [TonydeHne u mpuMeHEHHUE KeIe3a | ero CIUIABOB.



du3nuecKrue U XUMUYECKHE CBOMCTBA MeAU U €€ coeauHeHui. [lonydenre u npuMeHeHne MEeIU U
€€ coeqUHEHUH.

[unk: monydeHue, (U3NYECKUE M XUMHYECKHE CBOWCTBA. AM(DOTEpHBIE CBOHCTBA OKCHAA U
TMAPOKCHUIA IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[ppuMeHeHe IMHKa U ero COeJUHEHUM.

OKCIIEpUMEHTAJIbHBIE METOJIbl W3YYEHHs BEIIECTB M WX MPEBpalllEHUM: U3y4eHHE OO0pas3loB
HEMETaJJIOB, TOpeHue cepsl, pochopa, xKee3a, MarHus B KUCIOPOAE, U3ydeHHE KOJUIEKIU «MeTalsl 1
CIUIaBbl», B3aUMOJICHCTBUE IIEJIOYHBIX U IIEIOYHO3EMEIbHBIX METAIJIOB C BOJMOH (BO3MOYKHO
UCIOJIb30BAHNE BUJIEOMATEPHAIIOB), B3aMMO/IEHCTBHE IIMHKA U XKeJle3a C pacCTBOPaMU KHMCJIOT U LIesIoueid,
KAueCTBEHHbIE PEaKIMM Ha HEOPraHWYECKHME aHUOHBI, KAaTHOH BOJOPOAA M KAaTHOHBI METaJIOB,
B3aMMOJCHCTBUE TMAPOKCUIOB AIIOMHMHHS M LHMHKA C PAacTBOPAMHU KHUCIIOT M ILEJIOYEH, pEIIECHUE
SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «[ anmorens», «Cepa u e€ coenuHeHus», «A30T u dochop U ux
COeAMHEHUs», «MeTalibl INIaBHBIX MOArPYNID», «MeTallbl TOOOYHBIX HOATPYIII».

XuMuS U KU3Hb.

Ponb xuMuu B oGecriedeHnn yCTOHYMBOIO pa3BUTHUs dyeraoBedecTBa. [IoHATHE 0 HayuyHBIX METOIaX
MIO3HAHUS U METOJOJIOTUU HAy4yHOTro HccienoBaHus. HayuHble NpUHIMIBI OpraHU3aluil XUMHUYECKOTO
npou3BoicTBa. [IpombliieHHbIE CIOCOOB! MOTYYEHUS BAKHEHIINX BEIECTB (Ha MpUMepe MPOU3BOCTBA
aMMHaKa, CepHON KHUCIOThI, MeTaHoisa). [IpoMbliieHHbIe c1OCOOBI NOJMyYEHUsI METAUIOB U CILIABOB.
XUMHUUYECKOE 3arps3HEHUE OKpYXKarollled cpeibl M ero mocieAcTtBusa. Poib Xumum B obecnieueHUH
SHEPreTUUECKO 0€3011aCHOCTH.

XuMmus 1 310poBbe uenoBeka. JiekapcrBennsle cpencTsa. [IpaBuiia ncnoib30BaHus JIEKAPCTBEHHBIX
npenapaToB. Posib XUMUM B pa3BUTUU MEAULIMHBIL.

XUMHUS UK : OCHOBHbIE KOMIIOHEHTBI, UILEBbIE 100aBKU. Poiib XMMHK B 00€cIIeYeHUH MUIIEBOI
0€30MacHOCTH.

Kocmernueckue u mnapdromepHsle cpeactBa. beitoBas xumusa. IlpaBuna GezomacHoro
HCI0JIb30BaHUs IIPENAapaToB OBITOBOM XMMHUU B IIOBCEAHEBHOMN KU3HU.

XuMHsI B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMus B CeIbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00peHus.

CoBpeMEHHbBIE KOHCTPYKIIMOHHBIE MaTepHalibl, KpackKd, CTEKJIO, KepaMuka. Marepuansl Ui
2eKTpOoHUKU. HaHoTeXHOIOT N Y.

PacuérHble 3a1auu.

Pacuérbl: Macchl BelecTBa i 00bEMA T'a30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM
00bEMY OJHOTO W3 YYacTBYIOIIMX B PEaKIMM BEIIEeCTB, Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIMH, €CIIM OJHO U3 BELIECTB UMEET MpUMECH, Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
IIPOJYKTa peakuuu,
€CIM OJHO M3 BEUIECTB JAHO B BHJIE PACTBOpa C ONPEACIEHHOM MACCOBOM JOJIE pPAacCTBOPEHHOIO
BELIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHILIEHTPALIMM BELIECTBA B PACTBOPE, AOJIM BBIXOAA MPOLYKTA
peaKkuu OT TEOPETUYECKH BO3MOXKHOTO.

MeXnpeamMeTHbIE CBS3H.

Peanu3anus MexxnpeIMeTHBIX CBS3€H P U3ydeHUH 0011el 1 Heopranuyeckoit xumuu B 11 kiacce
OCYILECTBISICTCS Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHATHUH,
MPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TMOHSATHS: SIBIEHHE, HAay4dHbIH (paKkT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaJlu3, CUHTE3, Kiaccu(UKalus, MepUOJIUIHOCTh, HAOIIOJeHHE, U3MEPEeHUE, SKCIEPUMEHT, MO/JIENb,
MOJIETTUPOBAHUE.

®uszuka: mMarepus, MUKpPOMHp, MaKpOMHUD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOIIbI,
PallMnOaKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE
BElIECTBA, WJCANIbHBIN ra3, (u3nuecKrue BeTUUNHBI, eAUHUIIBI H3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opraHusMm, sKocucTema, ouocdepa, MeTadoIM3M, MAKPO- U MUKPOIJIEMEHTHI,
OeJKU, JKUPBI, YTIEBO/IbI, HYKJIIENHOBBIE KUCIOTHI, PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbL, TOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.




TexHomorus: XuMHUYeCKas NPOMBINIJICHHOCTb, MCTAJUIYPTHA, CTPOUTCIIBHBIC MATCpUAJIbI,
CEIIbCKOX03SMCTBCHHOE IMPONU3BOACTBO, nUIcBas IMPOMBIINIJICHHOCTD, (bapMaHeBTI/I‘IeCKaH
MPOMBIIIJICHHOCTh, ITPOHU3BOJACTBO KOCMCTHYCCKUX IMpPCHapaTroB, IMPOHU3BOACTBO KOHCTPYKIIMOHHBIX
MaTe€pHraIOB, SJICKTPOHHAA IMIPOMBINIJICHHOCTE, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHM [TPOI'PAMMUBI 110 XMMHWHW HA YTI'JIYBJIEHHOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

B cootBercTBHM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOA0M B CTPYKTYPC JIMUYHOCTHBIX PE3YyJIbTAaTOB
OCBOeHUS MpenMera «XHMHs» Ha YpOBHE CpeqHero ooOmiero oOpa3oBaHHs BBIIEICHBI CIEAYIOLINE
COCTaBJISIONINE: OCO3HAHHE OOYYArONIMMHUCS POCCUHCKOMN TPa)kIaHCKOW HISHTHYHOCTH, TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIPENEICHHUIO; HAJIMYUe MOTHUBAlMM K OOYYEHHIO;
TOTOBHOCTH M CITOCOOHOCTH O0YYaroIuXcs PYKOBOJCTBOBATHCS MPUHSATHIMU B OOILIECTBE MPABUIAMH U
HOpMaMU MOBEACHUS; HATMYKE MPABOCO3HAHMS, SKOJIOTHYECKON KYIbTYpPbI; CIOCOOHOCTh CTABUTH LIEH
" CTPOUTD )KU3HCHHBIC ITJIaHbI.

JINYHOCTHBIE Pe3ybTaThl OCBOCHMS HpeaMeTa «XHMHUS» OTPakaroT CPOPMUPOBAHHOCThH OMBITA
MO3HABAaTEJIbHOM M  MPaKTUYECKOW JAESITeNbHOCTH OOydyaloluxcsi B Ipollecce  pealn3aluu
00pa3oBaTeNbHON AEATEIBHOCTH.

JINYHOCTHBIE pe3yabTaThl OCBOCHMS NpeaMeTa «XHMHUS» OTPakaroT CPOPMUPOBAHHOCThH OMBITA
MO3HABATEJIbHOM M  MPaKTUYECKOW JESITeNbHOCTH OOydaroluxcsi B  Ipoliecce  peanu3aluu
00pa3oBaTeNbHON AEATENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTr0 BOCITUTAHMS:

0CO3HaHMS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB M 00SI3aHHOCTEH, YBAXKEHUS K 3aKOHY
U TIPaBOTIOPAIKY;

NpEACTABJIICHUA O COMUAJIBHBIX HOPMaAX U IMpaBUJIaX MEKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOfI ACATCIIBHOCTH IIPU CO3AaHUN y‘-ICGHBIX IMPOCKTOB, PCIICHUU
y‘-Ie6HI)IX H MMO3HAaBAaTCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATH H INpUHUMAaThb MOTHUBLI, HAMCPCHHSA, JIOTUKY U aprYMCHTBI APYIrux IpUu
AHAJIN3EC PA3JIMYHBIX BUAOB y‘-Ie6HOI\/’I JACATCIIBHOCTH,

2) MaTPHOTHYECKOT0 BOCIIUTAHUSI:

IHEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUTO OTEYECTBEHHOH XHUMUU,



YBaXEHUS K MPOIECCYy TBOPUYECTBA B OOJIACTH TEOPUH M MPAKTUUYECKOTO MPUIIOKEHUS XHUMUH,
OCO3HaHMSA TOTrO, YTO JAHHBIE HAyKH €CThb pPE3ylbTaT JUIMTENbHBIX HAOJIOJEHUH, KPOMOTIMBBIX
JKCIIEPUMEHTAIIBHBIX [IOUCKOB, IIOCTOSIHHOTO TPYZa YYEHBIX U IIPAKTUKOB;

HHTCpPCCa U MO3HABATCIBHBIX MOTHUBOB B IMOJIYYCHHH WU MOCICAYIOIICM aHaJIn3C I/IH(bOpMaI_[I/II/I 0
MNEPEAOBBIX TOCTHXXCHUAX COBpeMCHHOfI OTEYECTBCHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHHUS,

CIIOCOOHOCTH OLICHMUBATh CHUTyallUHU, CBA3AHHLIC C XHUMHUUYCCKHMHU SABJIICHUAMH, U IIPUHUMATb
OCO3HAHHBIC PCUICHU A, OPUCHTUPYSACh HA MOPaJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHUBATH CBOE MTOBEJCHUE U ITOCTYIIKU CBOUX TOBAPHUILEH € NTO3ULIUNA HPABCTBEHHBIX
Y IIPAaBOBBIX HOPM U C Y4ETOM OCO3HAHUS ITOCJIEACTBUM MIOCTYIIKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

MMOHUMAaHHUS [ICHHOCTEH 37J0pOBOr0 U 0€30MacHOro 00pasa JKU3HHU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXHUYECKOMY 3JI0POBBIO;

COOJTFOICHHSI TIPaBUJI OE30IACHOTO OOpAIleHUs C BEIIECTBAMHU B OBITY, MTOBCEIHEBHOM KHU3HU, B
TPYIOBOU AESITENbHOCTH;

IMOHUMaHHWsA OCHHOCTU IPaBHUJI MHAUBUAYAJIBHOI'O M KOJIJICKTUBHOI'O 0e30macHoOro IIOBCIICHHUA B
CUTYyallMiX, YIPOXAOMUX 3J0POBBIO U JKU3HHU J'IIO,Z[eI\/’I;

OCO3HAaHMS MOCJIEACTBUN U HENIPUATHUS BPEIHBIX IPUBbIUEK (YIIOTPEOICHHS alIKOT0JIsl, HAPKOTHKOB,
KYpEHHUs);

5) Tpy10BOT0 BOCIIMTAHUS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATENbCKON NeSTEIbHOCTH, OOIIIECTBEHHO
I0JIE3HOM, TBOPUECKOMN U IPYIMX BUJAX JESATEIbHOCTH;

YCTAaHOBKHM HAa AKTHUBHOC Y4aCTHC B PCHICHUHN NPAKTUYCCKUX 3ajayd COIH/IaJ'II)HOI\/JI HaIpaBJICHHOCTH
(B paMKax CBOCTO KJ1accCa, IJ_IKOJ'ILI);

HHTEpCCa K NPAKTUYCCKOMY HU3YUYCHHIO HpO(I)eCCI/Iﬁ pa3In4yHoOro poJa, B TOM 4YHCJIC HAa OCHOBC
MPUMEHCHUSA MPCIMETHBIX 3HAHUH 110 XHUMHU,

YBaKEHHSI K TPYAY, JIOASM TPY/Aa U pe3ysibTaTaM TPYyI0BOH JIeATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHIMBHIyaJdbHOH TpaekTopuu oOpa3oBaHuUs, Oyayuiei
npodeccun M peanuzalMd COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, UHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0rMYeCcKOro BOCIIMTAHUS:

9KOJIOTHYECKH TIeJIeCO00Pa3HOr0 OTHOMIEHUS K TPUPOJIE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HH HA
3emie;



IIOHUMAaHUusA FHOG&J’IBHOFO XapaKTepa ISKOJIOTHYCCKHUX Hp06H€M, BIIMAHHUA JSKOHOMHWYCCKUX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON M COIUATILHOM CPEIbI;

OCO3HaHHUA HCO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHHA ,I[OCTI/I)KCHI/II‘/'I XUMHU OJId PCHICHHUA BOIIPOCOB
pallMOHAJIBHOI'O MPpHUPOAOII0JIb30BaAHN,

AKTUBHOI'O HENPUATUS ACUCTBUM, IPUHOCAILIUX BPEI OKPYKAOLICH NMPUPOMHOU CpeAe, yMEHUs
IIPOrHO3UPOBATh HEOJATONPUATHBIE 3KOJIOIMUYECKHE IOCIEACTBUSA IMPEIIPUHUMAEMBIX ACHCTBUN U
IIPEAOTBPALIATh UX;

HAJINYMSL Pa3BUTOTO HKOJIOTMUECKOT0 MBIIIICHHS, SKOJIOIMUECKON KYIbTYPBI, OIbITA e TEIbHOCTH
9KOJIOTMUECKON  HAIpaBJIEHHOCTH, YMEHMsS  PYKOBOJACTBOBAaTbCi MMM B  I103HABaTEJIbHOM,
KOMMYHUKAaTUBHOM M COLMAJbHONW IPAaKTUKE, CIHOCOOHOCTM M YMEHHsSI AaKTHBHO IPOTUBOCTOSTH
UJ€0JI0TuU XeMopoouu;

7) HECHHOCTU HAYYHOTO IMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOU
MIPAKTUKU;

MOHUMAaHMS CTICU(PUKN XUMUH KaK HAyKH, OCO3HAHMS €€ PO B (POPMHUPOBAHUH PAIMOHATILHOTO
HAY4YHOT'O MBIIUICHHSI, CO3/aHUU 1IEJIOCTHOTO MPEJCTAaBICHUS 00 OKPYKAIOIEM MHpE Kak O €IMHCTBE
NPUPOJBI M YEJIOBEKA, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEleHHH MpoOJIeM COXpaHECHHUs
IIPUPOJIHOTO PABHOBECHS;

yOKIEHHOCTH B OCOOOM 3HAUMMOCTH XUMHHM JUIS COBPEMEHHOM IMBHIM3ALMM: B €€
T'YMaHUCTHYECKON HAIPAaBJIEHHOCTH U BayKHOM pOJIM B CO3/JTaHUU HOBOM 0a3bl MaTepHalIbHOM KYJIbTYpHI,
B pEIIEHUH TI00abHBIX MPOOIeM YCTOHUNBOrO pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SHEPreTUUECKOH,
MUIIEBON M SKOJIOTMUYECKO 0€30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00ECIIEYEHUH YCIOBUI YCHEIIHOTO
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJ0T0 YjieHa O0IIeCcTBa;

€CTECTBEHHO-HAyYHOH I'PaMOTHOCTH: TOHMMAaHUs CYLIIHOCTH METOJIOB MTO3HAHUSI, UCTIOIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh MOJydyaeMble 3HAHUS JJIS aHalu3a U OOBICHEHHS
SBIIGHUW OKPYXKAIOIIET0 MHpa W MPOUCXOANINX B HEM H3MEHEHHH, YMEHUsS AenaTh 00OCHOBAaHHBIE
3aKJIIOYEHUs HA OCHOBE HAYYHBIX (DaKTOB M MMEIOIIUXCS JTAaHHBIX C IEJIbI0 MOJYYEHUS JOCTOBEPHBIX
BBLIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIOJB30BATh XHMUYECKHE 3HAHHS AT pCeHICHUA HpO6J’ICM B
PCAIBHBIX JKU3HCHHBIX CUTYyallUAX;

HHTEpPCCA K ITO3HAHUIO, HCCIEI0BATEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH U CHOCOOHOCTH K HCIIPECPBIBHOMY 06p8.30BaHI/IIO n CaMOO6pa3OBaHI/IIO, K aKTUBHOMY
IMMOJIYYCHHIO HOBBIX 3HAHUM 110 XUMHH B COOTBETCTBUH C KH3HCHHBIMH HOTpe6HOCT$[MI/I;

MHTepeca K 0COOEHHOCTSIM TpyJia B pa3InYHbIX cepax MpodhecCHOHATBbHON 1eATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI



MeranpenMeTHbie pe3yabTaThl OCBOCHHUS MPOrPaMMbl M0 XUMHH Ha YPOBHE CpPEIHEro OOIIEero
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIC JUISI  (OPMUPOBAHUS  MHPOBO33PCHHSI  OOyYAIONIMXCS  MEXIAWCIMILTUHAPHEIC
(MexmpenMeTHbIe) OOLIeHAYYHbIE TMOHATHSA, OTPAXKAIOIIKME IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U
crenu(uKy METO0B IMO3HAHUS, UCTIOJIB3YEMbIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHSI,
SBJIGHUE, MPOLECC, CUCTeMa, HAay4HbIH (aKT, IPUHLUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YHUBEpCAIbHBIC yueOHbIe JNEeNCTBUS (mo3HaBaTesbHbIE, KOMMYHUKATUBHEIC,
perynasTHBHBIE), oOecrieunBaomue (GopMupoBaHue (yHKIMOHAIBHOW T'PAaMOTHOCTH M COLMAIBHOMN
KOMIIETEHIIMH 00yJaroIuXcs;

CIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLHUIIIMHAPHBIE,
MHUPOBO33PEHUYECCKHE 3HAHUSA M YHUBEPCAIbHBIC Y4eOHBIC JEHCTBUS B MO3HABATEILHOW M COLUAIBLHON
IIPaKTHKE.

MeTaHpe,Z[MCTHBIC PE3YJIbTAaThbl OTpaxaroT OBJIaICHUC YHHUBCPCAJIbHBIMU yLIC6HBIMI/I
IMO3HAaBATCJIbHBIMHW, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA [[GI\/'ICTBI/ISIMI/I.

ITo3HaBaTe/IbHbIEC YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
1) 6a3oBble JIOrHYecKHe AeiiCTBUS:
CaMOCTOSITEITLHO (DOPMYITHPOBATH U aKTYaJTU3UPOBATH IPOOJIEMY, PacCCMAaTPUBATh €€ BCECTOPOHHE;

OMPCACIIATE HCIIN ACATCIBHOCTH, 3adaBasd MMapaMETPbl U KPUTCPHUU UX HOCTUKCHUA, COOTHOCUTH
PE3YIBTATHI ACATCIIBHOCTH C IMMOCTABJICHHBIMU LCTIAMU,

WCIIOIB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIJCISITh XapaKTepHbIE
MPU3HAKY TOHATUH U YyCTAHABIMBATh UX B3aWMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOINE MOHATHUS IS
O0OBSCHEHHS OTIEIbHBIX (DAaKTOB W SIBJICHUH;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA I(J'IaCCI/I(bI/IKaI_II/II/I BCIICCTB U XUMHNYCCKHNX peaxumﬁ;
YCTAHABJIMBATL MPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY NU3YIACMbIMU SIBJICHUSAMU,

CTPOUTHL JIOTUYCCKUC PACCYKIACHUA (I/IHI[YKTI/IBHLIC, JACAYKTUBHBIC, TIO aHaJ'IOFI/II/I), BBISIBJIATH
3aKOHOMCPHOCTH W MPOTUBOPCHHUA B pacCMaTpuBACMBbIX SABJICHUAX, (bOpMYJ'H/IpOBaTI) BBIBOABI U
3aKIIIOYCHUA,

MIPUMEHATH B MPOIECCe TTO3HAHUS UCIIOIb3YEMbIE B XMMHUH CUMBOJIMYECKHE (3HAKOBBIC) MOJICTH,
peoOpa3oBhIBATh MOJICNBHBIE MPEACTABICHUS — XUMUYECKUH 3HAK (CMMBOJ) DJIEMEHTA, XUMUYECKas
¢dbopMyIa, ypaBHEHHE XUMUYECKOM peakuu — PU PEIIeHUH Y4eOHbIX TO3HABATEIbHBIX U IPAKTHUECKUX
3a/1a4, MPUMEHITh HAa3BAaHHBIC MOJEIbHBIC MPEICTABICHHS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIECTB U XUMUYECKUX PEaKIUil.



2) 6a3oBbIe HCCIeA0BaATEIbCKHE IeliCTBHS:
BJIaACTb OCHOBAMHU METOJ0B HAYUYHOT'O IMO3HAHHWA BEIICCTB U XUMHWYCCKUX peaKuHﬁ;

(bopMyIHpOBAThH LETH U 33/1a4H UCCIIEIOBaHMS, HCIIOIB30BaTh MTOCTABICHHBIE U CAMOCTOSTENIEHO
chopMyIUPOBAHHBIE BOMPOCHl B KayecTBE HHCTPYMEHTA MO3HAHHUS M OCHOBBI IJs (hOpMHpOBaHUS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX CY)KJIEHUN;

BJIJIETh HaBBIKAMHU  CAMOCTOSITEJILHOTO  IUIAHMPOBAHHMS UM MPOBEACHUA  YUCHUYECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaONIOAaTh 3a XOJOM IPOLECcCca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATH €0 pe3yibTar, GopMyarupoBaTh 000OIEHUS U BBIBOJIBI OTHOCUTEIHHO TOCTOBEPHOCTH
pe3yAbTAaTOB UCCIIEIOBAHUSI, COCTABISATh 00OOCHOBAHHBIN OTUET O MPOCIAHHON padboTe;

NpUOOpETaTh OMBIT YYCHUYECKOH HCCIENTOBATEIBCKOW M NMPOEKTHOW NESATEIBHOCTH, MPOSBISATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METO/OB PEIIEHUs MPAKTUYECKHX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHBIX METOJOB IIO3HAHUS.

3) padora ¢ unopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(poOpManuu (HayYHO-TIOMYJSIpHAs JIMTEparypa
XUMHYECKOTO COJIep KaHHUsI, CIIPaBOYHBIC TocoOus, pecypchl IHTepHeTa), aHATM3UPOBATH HHPOPMAITUIO
pa3IMYHbIX BUIOB U (GOpPM TNPEICTABICHUSA, KPUTHUYECKH OICHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

(bopMyIHpOBATH 3aPOCHl U MPUMEHATH PA3ITUYHBIE METOJIBI TIPU MOMCKE B 0TOOpEe MH(OpMAIUH,
HE00XO0AUMOM JJIs1 BBIOJHEHHS YUEOHBIX 33a4 ONpeAeIEHHOTO THIIA;

HpI/IO6pCTaTB OIIBIT HCIIOJIB30BAaHUSA I/IH(l)OpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHHX TEXHOJOTui U
PA3JIMYHBIX ITIOMCKOBLIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONITUMAIIbHYIO (OpMY IIpecTaBIeHUs HHPOPMAIIH (CXEMBI, TpapuKH,
Jyarpammbl, TaOIHIIbI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh Hay4YHBIH SI3bIK B KA4€CTBE CpEICTBAa IpHU paboTe ¢ XMMHUUYECKON HHpOpMalmein:
OPUMEHATh MEXIpeaMeTHble ((U3nYeckue M MaTeMaTHYecKue) 3HAaKM U CHUMBOJBL, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCII0JIb30BATh 3HAKOBO-CUMBOJINYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIOoTa U/WUITH JUCKYCCHH,
BBICKA3bIBaTh UieU, GOPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS TTPEITIOKEHHON
3a/1auu;

BBICTYNIaTh  C IIPE3EHTALMENl  pEe3yJIbTaTOB I103HABATEIBHOW  JEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAaMM IIPU BBIIOJIHEHUH XMMHUYECKOIO SKCIEPUMEHTA,
MPAaKTUYECKON pabOThI IO UCCIIEOBAHUIO CBOMCTB M3y4aeMBbIX BEIIECTB, peaH3alMi y4eOHOT O MPOEKTa,



1 (hopMyIHpPOBATh BHIBOJIBI IO pe3yabTaTaM MPOBEAEHHBIX UCCIIEOBAHUIN MyTEM COTIIACOBAHUS TTO3UIHIHA
B X0JI€ 00CYXXJIeHUsI 1 0OMEHA MHCHUSIMU.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JelCTBUA:

CaMOCTOATEIbHO IUIAHUPOBATh U OCYILECTBIIATH CBOKO MO3HABATEIBHYIO AEATEIbHOCTD, OIIPEAEIISs
e menu W 3a7ayd, KOHTPOJIMPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh NpeJiaraeMbli
QITOPUTM JICHCTBUIN TNpPH BBIOJHEHUH Y4eOHBIX U HMCCIEIAOBATEIbCKUX 3a/lad, BbIOMpaTh Hambosee
3¢ GEKTUBHBIN CIIOCOO MX pelIeHUs C yU4ETOM IHOJYYECHHUs HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX
peakumsx;

OCYLIECTBJIATH CAMOKOHTPOIIb AEATEIbHOCTH HA OCHOBE CaMOAaHaJIN3a U CAMOOLICHKHU.
INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ysIbTaThl OCBOSHHUS MPOTPAMMBI [0 XUMUU Ha YrIIyONEHHOM YpOBHE Ha YpOBHE
cpeaHero oomero 00pa3oBaHus BKIIOYAIOT crienu(uyeckue sl yaeOHOTO MpeaMeTa « X UMUs Hay4IHbIe
3HAHUS, YMEHUSI U CIOCOOBI ICHCTBHIA 10 OCBOCHHIO, HHTEPIIPETALMU U IPEOOPA30BAHUIO 3HAHHM, BUJIBI
ACATCIIBHOCTHU 110 IMTOJTYYCHHUIO HOBOI'O 3HAHUA U TIPUMCHCHUTO 3HAHUU B PAa3JIMYHBIX y‘-Ie6HBIX CUTyaluAix,
a TaKOKe B peasIbHBIX JKM3HEHHBIX CUTYAIHUSX, CBSI3aHHBIX C XUMHUEH. B mporpaMme 1o XuMuu npeIMeTHbIC
PE3YIbTATHI IPCACTABJICHBI 110 rogaM U3Yy4CHUS.

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUN: O MECT€ U 3HAYCHHH OPTaHMYEeCKOM XWMHUU B CHUCTEME
€CTECTBEHHbIX HayK M €€ polM B O0OeCHeueHHM YCTOMUMBOIO pPa3BUTHs YeNOBEYECTBA B PELICHUU
po0GJIEM 3KOJIOTUYECKOM, JHEPTeTUYECKON U MUIIEBON O€3011aCHOCTH, B pa3BUTUH MEIULIUHBI, CO3/IJaHUU
HOBBIX  MaTepuajoB, HOBBIX  HCTOYHHKOB  HHEPrMH, B  OOECNEYEHHWU  pallMOHAIBHOIO
MIPUPOIONOIB30BaHus, B (OPMHUPOBAHUM MHUPOBO33pEHUS U OOIIEH KyJNbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpEIe;

BJIaJACHHUC CHUCTEMON XWMHYECKUX 3HaHI/II\/'I, KOTOpass BKIOYACT: OCHOBOIIOJAraromue IMOHATHA —
XUMHYECKHH 3JIEMEHT, aToM, SIIpO M DICKTPOHHas 00oJioYKa aroma, s-, P-, d-aTomHbIe opOUTaNH,
OCHOBHO€ M BO30YXJIEHHOE COCTOSHHS aroma, TMOpuau3alusi aTOMHBIX OpOuTasiel, MOH, MOJIEKyIa,
BaJICHTHOCTb, JIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHHS, XUMHUYECKas CBSA3b, MOJb, MOJIIpHas
Macca, MOJISIpHBIH OOBEM, YIIEepOAHBIH CKelleT, (PyHKUHMOHaJbHAs TpyIIa, paauKall, CTPYKTYpHbIE
bopmynbl (pa3BEPHYTHIE, COKpAIEHHBIE, CKEJIETHBIE), U30MEpHsl CTPYKTYpHas U IMPOCTPAHCTBEHHas
(reomeTpuueckasi, ONTHYECKast), ©30MEPbI, TOMOJIOTUYECKUH Psi/l, TOMOJIOTH, YTI€BOIOPOAbI, KUCIOPOI-
U a30TCOJEp)KAIME OPraHUYECKUE COCAUHEHUS, MOHOMEp, IOJMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI (mepuoanyeckuii 3akoH J{. 1. Menneneesa, Teopus
CTpOeHHs opraHudeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB, 3aKOH
COXpaHEHMs M MPEBpAILEHUs YHEPIUU NPU XUMHUECKUX PEaKIUAX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN
SA3BIK XUMHHU, MUPOBO33PCHYCCKUC 3HAHMA, JICKAIINEC B OCHOBC ITIOHUMAHUA IPUINMHHOCTH U CUCTEMHOCTHU
XUMHUYECKUX SIBJICHUM; MPEACTABIECHUS O MEXaHW3MaX XUMHUYECKUX PEaKLMH, TEPMOJNHAMUYECKUX U
KHHETHUYCCKUX 3aKOHOMCPHOCTAX HUX HNPOTEKaHHA, O B3AaHMMHOM BJIMAHUKW aTOMOB W TI'PYIIII aTOMOB B
MoJIeKyJaxX (MHAYKTUBHBIH M Me30oMepHbIi 3¢dektsl, opueHTantsl I u Il poma); daxromornyeckue
CBEJICHUS O CBOICTBaX, COCTaBe, MOJIYYeHUU U O€30MaCHOM MCIOJb30BaHUHU BaXKHEUIINX OPTaHUYECKUX
BCIICCTB B 6I>ITy n HpaKTI/IquKOﬁ ACATCIIBbHOCTH YCJIIOBCKA, 06H_[I/IX HAaYYHBIX IMPUHIUIIAX XUMHUYCCKOTO
MIPOM3BOJICTBA (HA TIPUMEPE MTPOU3BOJICTBA METAHOJIA, TepepadOTKH HEPTH);



c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH XapakTepHbIC MPHU3HAKM IOHATHI, YCTaHABIMBATh UX
B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS IIPU ONMCAaHUM COCTABA, CTPOCHUS U CBOMCTB
OPraHNYeCKUX COCIUHECHUM;

c(OPMHUPOBAHHOCTb YMEHUII:

HCIOJIb30BaTh XMMHMUYECKYK0 CHUMBOJIUKY J[UIS COCTABJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAILEHHBIX U CKEJIETHBIX) (OPMYII OPIraHUYECKUX BEILECTB;

COCTABJISITh YPABHEHMSI XMMHUYECKMX PEAKUUHW M PacCKpblBaThb HUX CYIIHOCTb: OKHMCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMHA IMOCPEACTBOM COCTaBJIECHUS 3JEKTPOHHOrO OajaHca 3TUX peakuui,
peaxkiuii HFOHHOTO OOMeHa IMyTEM COCTABJIEHUS UX IOJIHBIX U COKPALIEHHBIX MOHHBIX YPABHEHUI;

U3IOTABJIMBATH MOJEIN MOJIEKYJI OPTaHUYECKUX BEILECTB JUISl WILTIOCTPALMM MX XUMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

C(OPMHPOBAHHOCTh YMEHHUM: yCTAHABIUBATh IPUHAAJIEKHOCTh H3YYEHHBIX OPraHUYECKUX
BEIIECTB TI0 MX COCTAaBy M CTPOCHHUIO K ONpPEACNEHHOMY Kiaccy/Tpylme COEAMHEHHi, JaBaTbh UM
Ha3BaHus 1o cucreMatnueckoid HomeHkiarype (IUPAC) u npuBoAWTH TPUBHAJIbHBIC HAa3BaHMS IS
OTJENbHBIX MPEACTABUTEICH OpPraHUYECKUX BEIIECTB (ITWJIEH, AaleTWJIEH, TOJIYyoJ, IJIMLEPHH,
STUJICHIVIMKONb, (eHous, (opManblaerus, ameranbIeruj, aleToH, MypaBbUHAas KHCIOTa, YKCYyCHas
KHMCJIOTa, CTEapUHOBAsA, OJIEMHOBAs, NMaJbMUTHUHOBAs KUCIIOTHI, TJIMIMH, alaHuH, MaJlbTo3a, PPyKTO3a,
aHWJIMH, JUBUHWI, U30IIPEH, XJIOPOIIPEH, CTUPOJ U IpYTHE);

c(OPMHPOBAHHOCTh YMEHUS ONIPENENATh BUJ] XUMUYECKOHN CBSI3M B OPraHMYECKHX COCTMHEHUSX
(KOBaJIEeHTHAsl U HOHHAs CBsI3b, G- U TM-CBA3b, BOJOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHATH TIOJI0KEHUS TEOPUN CTPOCHUSI OPraHMUECKUX BEHIECTB A.
M. BytnepoBa [u1st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEPU30BaTh COCTaB, CTPOCHUE, (U3NYECKHE W XHUMHYECKHE
CBOMCTBA THUIIMYHBIX IPEACTABUTEIEH pPAa3JIMYHBIX KJIACCOB OPraHMYECKHUX BEILECTB: AJIKaHOB,
LMKJIOAJIKAHOB, AJIKEHOB, AJIKAJIUEHOB, AJIKHHOB, apOMaTUYECKUX YIVIEBOIOPOJIOB, CIIMPTOB, AJIbIETUAOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTBIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOEAUHEHUH U aMMHOB,
aAMUHOKHCIIOT, O€JKOB, YIJIEBOJAOB (MOHO-, JU- M MOJUCaXapuaA0B), WILIOCTPUPOBATh I'€HETUUYECKYIO
CBS3b MEXJAY HHMMM YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKMX PEAaKIMH C HCIOIb30BaHUEM
CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS MOATBEPKJIaTh HAa KOHKPETHBIX MpUMepax XapakTep 3aBUCHUMOCTHU
PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT KPaTHOCTH M THUIIa KOBAJICHTHOM CBA3M (G- U
T-CBSI3M), B3aMHOT'O BJIUSTHUS aTOMOB M I'PYIIIT aTOMOB B MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIJIEBOJAOPOJHOTO ChIPbS (HEPTH,
OPUPOJHBIN ra3, Yroib), CIOCOOBI €ro nepepaboTKH M MPaKTHYECKOEe NPUMEHEHHE MPOJYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTH BIIAJICHUS CHUCTEMON 3HAHHUH O €CTECTBEHHO-HAY4YHBIX METO0JlaX MO3HaHUS —
HaOJIIO/ICHUU, U3MEPEHUH, MOJIEITUPOBAHUHU, IKCIEPUMEHTE (pealbHOM W MBICIEHHOM) U YMEHHS
IIPUMEHSITH 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHSI NMPUMEHSATH OCHOBHBIE OIEpAaIlMM MBICIUTEIbHON AESITeIbHOCTH —
aHaJM3 M CUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMATH3alMIO0, BbISBICHHE MPUYMHHO-CIEICTBEHHBIX
CBA3EHM — JUJIS U3Y4YEHUS CBOMCTB BEILIECTB U XUMUYECKHUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHHI: BBIABIATh B3aUMOCBSA3b XMUMHMYECKHX 3HAHMHA C TOHATUAMHU H
MPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAyYHBIX IPEAMETOB JUIsi 0oJiee OCO3HAHHOTO MOHUMAaHUS
CYLIHOCTH MaTEpHUAJIbHOTO €IMHCTBA MUPA, UCIIOJIb30BaTh CHCTEMHBIE 3HAHMS 110 OPraHUYECKOH XUMUU
U1 0OBSCHEHUS ¥ POTHO3UPOBAHUS SBJICHUH, UMEIOLUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHIA: MPOBOAUTH PACUEThl 10 XUMHUYECKUM (opMylaM M ypaBHEHHUSM
XUMHUYECKUX pEeaKlIUi C HCIOJIb30BaHHEM (U3NYECKUX BETUYMH (Macca, 00bEM ra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOUIMX BEUIECTBA C KOJUYECTBEHHOH CTOPOHBI: pacuy€Thl MO HaXOXKICHUIO
XUMHUYECKOH (pOPMYJIbI BELIECTBA 110 U3BECTHBIM MAaCCOBBIM JI0JISIM XUMHUYECKUX JIEMEHTOB, IPOIyKTaM
CrOpaHusl, IVIOTHOCTH T'a3000pa3HbIX BEIIECTB;

C(OPMHUPOBAHHOCTb YMEHMM: IPOrHO3UPOBATh, AHAIM3MPOBATH U OLEHHUBATh C MO3ULMH
HKOJIOTUYECKOM 0e30MacHOCTH MOCIEACTBHS OBITOBOM M NMPOW3BOICTBEHHOW JEATEILHOCTH YEIIOBEKa,



CBSI3aHHOW C nepepabOTKON BEIIECTB, MCIOIb30BATH MOIYYEHHBIC 3HAHUS JUISl MPUHATUS TPAMOTHBIX
perieHuit mpo0IeM B CUTYalHUsIX, CBSI3aHHBIX C XUMHUEH;

c(OPMHPOBAHHOCT YMEHM: CAMOCTOSITEIBHO IUIAHHUPOBATh M MPOBOJUTH XMMHUYECKHN
HKCHEPUMEHT (TOJIy4YE€HHUE M H3YYEHHUE CBOICTB OpraHMYECKHX BEIIECTB, KaueCTBEHHBbIE DPEaKLUU
YIJIEBOAOPOAOB PAa3IMYHBIX KJIACCOB M KHUCIOPOJCOJCPKAIIUX OPTaHUYECKUX BEIECTB, PpEIICHUE
HKCHEPUMEHTAIbHBIX 3a/lady 110 PacllO3HaBaHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJCHHEM IpaBHII
0e30macHOr0 OOpaIleHus] C BEIIECTBAMU U Ja0OpaTOpHBIM 000pyHOBaHHEM, (OPMYIHPOBATH IENb
HCCIIeI0BaHMS, IPEJCTaBIAT B pasnuYHON ¢bopme pe3yibTaThl 9KCHEPUMEHTA,
aHAJM3UPOBATh U OL[CHUBAThH UX JIOCTOBEPHOCTH;

c(OPMHUPOBAHHOCTb YMEHUII:

coOogaTh MpaBHUja HSKOJIOTUYECKH IeJIeco00pa3sHOro TOBEACHUS B OBITY U TPYIOBOH
JESTEIbHOCTH B LIEJSIX COXPAHEHHs CBOETO 370POBbs, OKPY)KAIOLIEH IPUPOAHOIN Cpebl U JOCTUKEHUS
€€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOTO JEHUCTBUS Ha JKMBBIE OPTraHU3Mbl OIpPEeIEHHBIX
OpraHMYeCKHUX BEWIECTB, TIOHUMAas cMbIca nokazaresns [1J1K;

aHAJIM3UPOBATh 11€7€CO00Pa3HOCTh PUMEHEHHS] OPraHMUECKUX BELIECTB B IMPOMBIIIIEHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILIEHUS PUCK-TIONIB3a;

C(OPMHUPOBAHHOCTh ~ yYMEHUIl: OCYIIECTBIIATh  LIEJICHANPABICHHBIM  MOMCK  XMMHYECKOU
nHpOpMANY B PA3JIMYHBIX UCTOYHHUKAX (HAy4HAs U yueOHO-HaydHas JTUTEpaTypa, CPeICTBA MACCOBOM
uHpopManuy, WutepHer u ApyTHe), KPUTUYECKH aHAIU3UPOBATH XUMUYECKYIO
nHOpMaIHIo, iepepadaThiBaTh €€ U UCTI0IH30BATh B COOTBETCTBHHU C IIOCTABICHHON Y4eOHOH 3a/1a4ei.

11 KJIACC

[IpeameTHbIC pe3yabTaThl OCBOEHUA Kypca «O011as U HeopraHudeckasi XUMHs OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O MaTepualbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBIICHUM IPUPOJIBI, O MECTE U 3HAYCHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIH
B O0ECTEeUeHUU YCTOWYMBOTO pPAa3BUTHS, B PEHICHUHU MPOOIEM HKOJOTMUYECKOM, IHEPreTUYECKON u
MUIIEBONH O€30MaCHOCTH, B PAa3BUTUU MEIAUIIMHBI, CO3/IaHUHA HOBBIX MAaTE€pPUAIOB, HOBBIX HMCTOYHHUKOB
SHEPTUH, B 00ECTIEUECHUH PAIIMOHAIBHOTO MPHUPOAONOIb30BaHus, B (POPMUPOBAHUN MHUPOBO33PEHUS U
o0111el KyabTyphl YEJIOBEKa, a TAKKE IKOJOTUYECKH 0OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CpEIE;

BJIAJICHUE CHUCTEMON XMUMHYECKHUX 3HAHWUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS —
XMUMHYECKHIA DJIEMEHT, aTOM, SAPO aToMa, M30TOIbI, SJIEKTPOHHAs 000JI0uKa atoMa, s-, P-, d-aTOMHbIC
opOuTa M, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToma, TMOpUAM3alus aTOMHBIX OpOuWTasei, MOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHUILIATENIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas CB3b
(KoBajieHTHAsi, WOHHAs, MeETaJUIMYecKasi, BOJOpPOAHAs), KPUCTAUIMYECKasl PpEemETKa, XUMHYeCcKas
peakuusi, pacTBOp, DJIEKTPOIUTHI, HEIIEKTPOIUTHI, DIEKTPOJIUTHUYECKAss AUCCOLIMALIMS, CTENeHb
JTUCCOITMAITH, BOJAOPOIHBIN MTOKA3aTeNh, OKUCIUTENb, BOCCTAHOBHUTEIb, TEINIOBOM 3P (HEKT XUMUIECKOM
peakl, CKOPOCTb XMMHMUYECKOW pEaKIUU, XUMUYECKOE PABHOBECHUE; TEOPUU M 3aKOHBI (TEOpUs
AJIEKTPOJIUTAYECKOMN TUCCOLMAlUU, iepuoauyeckuit 3axkoH J[.M. MenaeneeBa, 3akOH COXpaHEHHUSI MacChbl
BEILIECTB, 3aKOH COXPAHEHUs U MPEBPAILICHUS] SHEPTHH NTPU XUMUYECKUX PEaKIIMIX, 3aKOH MTOCTOSHCTBA
COCTaBa BEMIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIHMYECKUN S3BIK XUMUU,
MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIINE B OCHOBE MOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHYECKHUX
SIBJICHUH; COBPEMEHHBIC TIPEICTABIICHUS] O CTPOSHHUH BEIIECTBA Ha aTOMHOM, HOHHO-MOJICKYJISIPHOM U
HaJMOJIEKYJIIPHOM  YPOBHSIX; NpEeACTaBICHUS O  MEXaHU3Max  XUMHMUYECKHX  PEaklui,
TEPMOAMHAMUYECKUX
U KUHETHYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKaHMs, O XUMHUYECKOM paBHOBECHUH, paCTBOpax H
JTUCTIEPCHBIX CUCTEMaX; (PaKTOJIOTUYECKHE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJYYCHUH U O€30macHOM
WCIOJIb30BAHUN BaXXHEWIIUX HEOPraHMYECKHX BEIIECTB B OBITY M TMPAKTHUYECKON NEATEIHHOCTH
YEJIOBEKA, OONIMX HAYYHBIX MIPUHITUIIAX XUMHUUECKOTO MPOU3BOJICTBA;



c(OPMHPOBAHHOCTh YMEHUIl: BBIABIATh XapakTepHbIe MPHU3HAKU TOHSATHH, yCTAaHABIUBATH UX
B3aMMOCBSA3b, UCIIOJIB30BATh COOTBETCTBYIOIINE TOHATHS IIPU ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX
IIPEBPAILICHMUI;

Cc(OPMHUPOBAHHOCTb YMEHHSI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY Ul COCTaBJIEHUS (POpMyIl
BEUIECTB U YpPaBHEHUI XUMHYECKMX peakuui, cucremarndeckyro Homenkinarypy (IUPAC) wu
TPUBUAJIBHBIC HA3BAHUS OTJEIIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHS ONPEACIATh BaJCHTHOCTh M CTENEHb OKUCICHUS XUMHYECKUX
JIEMEHTOB B COEIAMHEHMSX, BHJ XHMMHUYECKOH CBs3M (KOB&JIEGHTHAs, MOHHAsA, MeTaJuIMyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

C(OPMHUPOBAHHOCTb YMEHUS OOBACHATh 3aBHCHMOCTb CBOWCTB BEIECTB OT BHJA XUMHYECKOU
CBSA3M UM THUIA KPUCTALIMYECKOW pemETKH, OOMEHHBI M JOHOPHO-aKLENTOPHBIM MEXaHU3MBbI
00pa3oBaHMsI KOBAaJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHUH: KIACCU(PHUIIMPOBATH: HEOPTaHUYECKUE BEIIECTBA 1O HX COCTaBY,
XMUMUYECKHE PEAKLIUH 110 Pa3IMYHbIM IIPU3HAKaM (YUCILy U COCTaBY pearupyroLIiX BEIIECTB, TEMJIOBOMY
3¢ (deKTy peakiuu, U3MEHEHHUIO CTETICHEH OKHUCIICHHS SJIEMEHTOB, 00OpPaTUMOCTH, YYaCTHIO KaTau3aropa
U IPYTHE); CAMOCTOSTEIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU JJIs KJIaCCU(DUKALIMU U3yYaeMbIX BELIECTB
Y XMMHYECKUX PEAKIIUH;

c(OPMHPOBAHHOCTb YMEHUS PAaCKpbIBaTh CMBICI Mepuoauueckoro 3akoHa [[. M. MenneneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIHHYIO M MPOTHOCTHYECKYIO (DYHKITNH;

C(OPMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaThb 3JIEKTPOHHOE CTPOCHHWE aTOMOB M HOHOB
XUMHYECKHX AJIEMEHTOB IEPBOro—4eTBépToro nepuonos Ilepmoanueckoit cucremsl .M. Menneneesa,
UCIIOJIBb3YSI MOHSTHS «QHEPreTHYCCKUE YPOBHHY, «IHEPreTUYCCKHE MOMYyPOBHM», «S-, P-, d-aTOMHbIE
opouTtanmy, «OCHOBHOE u BO30YKIEHHOE SHEPreTUYECKue COCTOSIHUSI aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUs] CBOMCTB XHMHYECKHUX 3JIEMEHTOB M HUX COEAMHEHHH IO
nepuonam u rpynnam Ilepuogudeckoit cucremst . 1. MenzeneeBa, BAIEHTHbIE BO3MOXKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOEHMSI UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BEUIECTB  PA3IMYHBIX  KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE  TI'E€HETUYECKONM  CBS3M  MEXIY
HEOpPraHMYECKUMH BELIECTBAMU C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIIHOCTb: OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI
MIOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajlaHCa 3THUX pEeaKlMi; peakuuil MOHHOTO oOMeHa MyTEM
COCTaBJIECHMS MX IIOJIHBIX W COKPAIIEHHBIX HOHHBIX YPAaBHEHUW; peakUMid THAPOIN3a; peaKuuil
KOMILIEKCO00pa3oBaHus (Ha MpUMepe T'HIPOKCOKOMIUIEKCOB LIMHKA U aTIOMUHHUS);

C(OPMHUPOBAHHOCTh YMEHMS OOBSACHATH 3aKOHOMEPHOCTH IMPOTEKaHWS XUMHYECKUX pEaKLui ¢
Y4€TOM HX SHEPreTHYECKHX XapaKTEPUCTHUK, XapaKTep U3MEHEHHUS CKOPOCTH XUMHUYECKOM peakiuu B
3aBUCUMOCTH OT Pa3IM4YHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHUS IOJ
BIIMSIHMEM BHEITHUX Bo3jaeucTBul (mpunmun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepu30BaTh XHMHYECKHE pPEaKIMM, JIeKallue B OCHOBE
MIPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOM KHUCIIOTHI, aMMHUaKa, OOIMEe Hay4HbIE MPHUHIMIIBI XUMHUYECKUX
MIPOU3BO/ICTB; 11€7€CO00PA3HOCTh MPUMEHEHUSI HEOPTaHUYECKHX BEIIECTB B IPOMBIIIJICHHOCTH U B OBITY
C TOYKH 3PEHHSI COOTHOIICHUS PUCK-TIONb3a;

c(OPMHPOBAHHOCTD BIAJCHUS CUCTEMOM 3HAHMH O MeTOoJax HAy4YHOTO II03HAHHS SBICHUHN
NpUpOAbl — HaOJIOJeHHE, M3MEpPEHHE, MOJIEIMPOBAHUE, HKCIEPUMEHT (pealbHbIH M MBICICHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHMs INPUMEHATb 3TH 3HAHUS IPHU SKCIEPUMEHTAIBHOM
UCCJIETIOBAaHUM BELIECTB U JJI1 OOBSCHEHHS] XMUMHUYECKHUX SIBICHUN, MMEIOIIUX MECTO B MIPHUPOJE,
IIPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U B IOBCEHEBHON KHU3HU;

c(OPMUPOBAHHOCTh YMEHHMS BBISBISATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUN C TIOHATUSAMU H
NPEJCTaBICHUAMHU JIPYTUX E€CTECTBEHHO-HAYUHBIX MPEIMETOB JUisi 0ojiee OCO3HAHHOIO IMOHHUMAaHMS
MaTepUaIbHOTO €TUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUS MIPOBOJIUTH PACUETHI: C MCIIOJB30BAaHUEM IOHITUN «MaccoBas OIS
BEIIIECTBA B PACTBOPE» U «MOJIIPHAsk KOHLIEHTPALM»; MAacChl BEILIECTBA WIIM 00bEMA ra3a 10 U3BECTHOMY
KOJINYECTBY BEILECTBA, MAacCe MM 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB; TEILJIOBOTO



s dekTa peaknuu; 3HAUYCHUS BOJOPOJTHOTO IMOKA3aTelNsi PACTBOPOB KUCIIOT U IIENOYeH C M3BECTHOM
CTENEHbIO TMCCOLMALNU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA) MPOAYKTa PeakUuu, €CId OJHO U3
HCXOJHBIX BEILECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM JI0JIE€H paCTBOPEHHOIO BEILIECTBA
WM JaHO B U30BITKE (MMEET MPUMECH ); TOJIM BBIX0/1a IPOAYKTA PEAKIIMH; 00bEMHBIX OTHOIICHUN T'a30B;

cOPMUPOBAHHOCTh YMEHHI: CaMOCTOSATEIbHO IUIAHUPOBATh W TPOBOJAUTH XHUMHUYCCKUU
SKCIIEPUMEHT (IIPOBEJCHUE pEeaklMii HOHHOrO OOMEHa, MOJTBEP)KIEHHE KayeCTBEHHOIO0 COCTaBa
HEOPraHWYECKUX BELIECTB, OIPEACICHUE CPEAbl PAaCTBOPOB BEUIECTB C IOMOIIBK) HHIWKATOPOB,
U3Y4YCHHE BIMSHUA paA3IUYHbIX (AKTOPOB HA CKOPOCTb XHWMHUYECKOW peaklUH, pelieHue
IKCIIEPUMEHTANBHBIX 3a7ad 1o TemaMm «Metamely U «Hemeramnsl») ¢ coONIOACHHEM TIPaBUI
Oe3omacHOro oOpallleHusi ¢ BellecTBaMH M JIa0OpaTOPHBIM 00OpyIoBaHHEM, (OPMYIHPOBATH LENb
WCCJICJIOBAHMS, TMPEACTABIATh, B PA3NMYHON (OpMe pe3ynbTaThl SKCICPUMEHTA, aHATH3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTb;

c(OpPMUPOBAHHOCTh YMEHUU: COONMIOAATh TMpaBWIa TOJB30BAHUS XHUMHYECKOH TIOCYIOH W
nabopatopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKLHUSMHU IO
BBITIOJIHCHUIO JTA00OPATOPHBIX XUMUYECKUX OIBITOB, IKOJIOTHUECKH 11€JIeCO00Pa3HOTO MMOBEICHUS B OBITY
U TPYJOBOM NI€ATENBHOCTU B LIETSAX COXPAHEHUSI CBOETO 3/I0POBbs, OKPYXKAIOIIEH MPUPOIHON Cpelibl U
JOCTUKEHHSI €€ YCTOMYHMBOIO PA3BUTHS, OCO3HABATH OMMACHOCTh TOKCHUYECKOTO JEHCTBUSA HA KHUBBIE
OpraHu3Mbl OIPEIEIEHHBIX HEOPraHUYECKUX BEIIECTB, TOHUMAs cMbIci nokazarens [TIIK;

cOPMUPOBAHHOCTh ~ YMCHHM:  OCYIICCTBISITh  IICJICHANPABICHHBIA  IMOUCK  XUMHUYCCKOMN
uH(pOpMalLIUK B PA3IMYHBIX UCTOYHHKAX (Hay4Has U ydeOHO-Hay4Has JUTepaTypa, CpeiCTBa MacCOBOM
unpopmanuu, WHTEpHET W Jpyrue), KPUTUYCCKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIIHIO,
nepepadbaTbIBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C IMOCTABJICHHOH Yy4eOHOM 3a1a4eil.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3ieinoB U TEM IPOrpaMMmbl KommuecTBo yacos OnextponHbie (IU(POBLIE)
n/m Bcero| KonTponbHbie [IpakTryecKue 0bpasoBaTeNbHbIE PECypChl
paboThl paboThI
‘Pamen 1. TeopeTnyeckue OCHOBbI OPraHUYECKOM XMMHUU
1.1 |[Ipenmer oprannyeckoil xumuu. Teopus cTpoeHus 14 bu6mmoteka [JOK
opranudeckux coequHenuii A. M. byriaeposa https://m.edsoo.ru/ff0d2be8

‘I/ITOFO 0 pasaeny H 14 H

‘Pamen 2. Y1ri1eBOA0pPOAbI

2.1 |[IpenenbHble yriaeBOAOPOAbI — alKaHbI, IUKJIOATKAHbI 12 bu6nmorexa [IOK
https://m.edsoo.ru/ff0d2be8

2.2 |HempenenbHble yriIeBOJOPO/IbI: alIKEHBI, ajKaaueHbl, ankunbl | 20 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d2be8

2.3 |[ApoMaruydeckue yriieBOIOpOIbI (apeHbI) 14 bubnanoreka LHOK
https://m.edsoo.ru/ff0d2be8

2.4 |IIpupoaHble HCTOYHUKH YIIJIEBOIOPOJIOB U UX NepepadoTKa 10 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

2.5 |["anoreHnpon3BOIHbIE YTIIEBOIOPOIOB 10 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

‘I/ITOFO 0 paseny H 66 H

‘Pasnen 3. Kucjiopoacoaep:xamme opraHudecKue coeJMHeHn st

3.1 ||[Couptel. enon 18 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2be8
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Ne HanmenoBanue pa3zieinoB U TeEM IPOrpaMMbl KomnuecTBo yacos OnextponHbie (IU(POBLIC)
n/n Beero|| Kontponbubie | ITpaktuueckue 0bpazoBaTeNbHbIC PECyPCEI
paboThl paboThI
3.2 |[KapOOHHMIIbHBIE COCTMHEHHMS: AJIbJICTUIBI U KETOHBI. 27 1 but6mmoreka [IOK
Kap6onossie kucinotsl. Ciioskabie 3¢upsl. XKupbl https://m.edsoo.ru/ff0d2be8
3.3 [|[VrueBonsl 15 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8
‘I/ITOFO 0 pasaeny H 60 H
‘Pame.ﬂ 4. A3oTcoaep:kalie OpraHudeckue coeMHeHus
4.1 ||AMuHBI. AMHHOKHCIIOTHL. bemku 18 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8
‘I/ITOFO 10 paszeny H 18 H
‘Pame.ﬂ S. BbICOKOMOJIEKYISIPHbIE COCAUHEHUS
5.1 ||BblcokoMoOneKysipHblE COETUHEHUS 12 1 bubnnorexa [HOK
https://m.edsoo.ru/ff0d2be8
‘I/ITOFO 10 pasjeny H 12 H
JOBLLEE KOJMYECTBO YACOB I10 [TIPOTPAMME | 270 || 3 | 6 [
11 KJIACC
Ne HanmMeHnoBaHme pa3nenoB v TeM IPOrpaMMBbl ‘ KomnuuectBo yacos ‘ OnekTpoHHEIE (MU(PPOBEHIE)
n/n Beero|| KonTpombHbIe I[TpakTHyeckue 0bpazoBaTelbHbIE pecypehl
paboTsI paboTEI
Pazpnen 1. Teopernueckue 0CHOBbI XUMHH
1.1 ||Ctpoenue aroma. [Teproauueckuii 3akon u [lepuoanueckas cucrema | 17 bubnmnoreka [JOK
xuMudeckux 3iaeMerToB [1. M. Menzaeneesa https://m.edsoo.ru/ff0d2be8
1.2 ||Ctpoenue BeriecTBa. MHOr0O0Opa3ue BEIIECTB 22 1 bubaunoreka [IOK
https://m.edsoo.ru/ff0d2be8
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No HanmenoBanue pa3ienoB u TeM MPOrpaMMbl KonugectBo gacos DnexTpoHHbIe (TUPPOBHIC)
n/n Beero|| KonTpombHbIe I[IpakTHdeckue 06pasoBaTeNbHbIE Pecypebl
paboTsI paboThI
1.3 | Xumuueckue peakiuu 34 1 3 bu6mmotexa [JOK
https://m.edsoo.ru/ff0d2be8
‘I/ITOFO o paszeny H 73 H
‘Pame.ﬂ 2. Heopranmueckasi XuMusi
2.1 ||Hemeramsl 38 1 3 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2be8
2.2 |MeTaibl 39 1 2 bubanoreka [JOK
https://m.edsoo.ru/ff0d2be8
‘I/ITOFO 0 pazjeny H 7 H
‘Pamen 3. XumMud " JKM3Hb
3.1 |[MeTropl MO3HAHUA B XUMUU. XUMHUS U KU3Hb 20 bu6nuorexa [IOK
https://m.edsoo.ru/ff0d2be8
‘I/ITOFO 0 pazaeny H 20 H
e+ [ s ]

‘OELHEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
ara ungpoBbie
Nen/m | Tema ypoka Kontpoabubie IIpakTnueckue A p
Bcero u3ydyeHusi ~ obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[Ipenmer u 3HaYEHUE OPraHUYECKON Bubimorexa LIOK
1 XUMHUH, TIPEJICTABICHHE O MHOTO00pa3nuu 1 hitps://edsoo.ru
» IpeAL . p bubmmorexa POII
OpPraHUYECKUX COCAMHCHUN https://resh.edu.ru/
DIEeKTPOHHOE CTPOCHHUE aTOMa yriiepo/ia Bu6amnoreka LIOK
(ocHOBHOE M BO3OYKIEHHOE COCTOSIHUSA). https://edsoo.ru
2 1
BanenTHbIE BO3MOXHOCTH aTOMa bubnuotexa POII
yriepoa https://resh.edu.ru/
XuMUYecKas CBSI3b B OPraHUIECKHUX Bu6morexa LIOK
3 coeTMHEHUIX. MeXaHn3MbI 00pa30BaHUS 1 https://edsoo.ru
KOBaJICHTHOM CB$I3U, CLIOCOOBI pa3phiBa bubnuorexa POIII
cBs3eit https://resh.edu.ru/
bubmmoreka IIOK
4 Teopus cTpoeHHS OpraHUIESCKHX 1 https://edsoo.ru
coequHenuniit A. M. Byrneposa bubnuorexa POIII
https://resh.edu.ru/
Buner m3oMepun: CTpyKTypHas, Bu6amnoreka L{OK
MPOCTPAaHCTBEHHAS. DIICKTPOHHBIE https://edso0.ru
5 1
3¢ (}eKTsl B MOJIEKYJIaX OPTaHUYECKUX bubnuorexa POII
COCTHHEHHT https://resh.edu.ru/
. bubnmnorexa [JOK
Bunnl nzomepun: ¢ TypHasi,
6 P TPYKIYD 1 https://edsoo.ru

MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE

bubaunoreka POII
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3¢ (}eKTh B MOJIEKYyJIaX OPraHUuIEeCKIX
COETUHEHUN

https://resh.edu.ru/

IIpencraBneHne o KaccupUKAIUN U brbmorexa LIOK
7 cucreMaTuueckass HOMEHKIIaTypa hitps://eds00.1u
yp bubmuoreka POIII
(IUPAC) oprannyeckux BEIECTB https://resh.edu.ru/
bu6nmmoreka [IOK
3 Knaccudukanus peakiuii B opraHu4ecKon https://edsoo.ru
XHUMUU bubnuorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
9 Cucrematusanus 1 0000IIIeHIE 3HAHUI https://edsoo.ru
110 TEME bubanorexa POIII
https://resh.edu.ru/
KonTponbHas paboTa BBOJHAS 110 TEME Brbmiorexa LHOK
10 "TeopeTnuecKre OCHOBEI OPTaHUYECKON hitps://eds00.1u
P ., P bubanorexa POIII
XUMHAN https://resh.edu.ru/
AJIKaHBI: TOMOJIOTHYECKHH psifl, 00mast Bubmorexa LIOK
11 dbopmyra, HOMEHKJIAaTypa U U30Mepus, https://edsoo.ru
9JIEKTPOHHOE U IIPOCTPAHCTBEHHOE bubnuorexa POIII
CTPOCHHE MOJEKYII https://resh.edu.ru/
bubmmoteka IIOK
12 dusnueckue U XUMHUUYECKHE CBOMCTBA https://edsoo0.ru
aJIKaHOB bubmuorexa POIII
https://resh.edu.ru/
HaxoxIeHre ankaHoB B TIPHPOJIE. Bu6morexa [HOK
13 Croco0s! ITOJIyUYEHUS U IPUMEHEHNE https://eds00.ru
ya P bubnuorexa POII

aJIKaHOB

https://resh.edu.ru/
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14

15

16

17

18

19

HaxoxaeHnue ankaHoB B IPUPOJE.
CriocoOsl MotydeHus: U IpUMEHEHUe
AJIKaHOB

[uknoankansl: obmas Gopmyina,

HOMCHKIJIaTypa U U30MEpPHUs, 0COOEHHOCTH

CTPOCHUA U XUMHUUYCCKHUX CBOﬁCTB,
CIIOCOOBI MOJIY4YCHHA U IPUMCHCHUC

Huknoankansl: o0miast popmyna,

HOMCHKIJIaTypa U U30OMCpPUsI, 0COOEHHOCTH

CTPOCHUA U XUMHUYCCKHUX CBOﬁCTB,
CII0COOBI MOJIYYCHHUA U IPUMCHCHUC

Pemenne pacu€THbIX 3a1a4 Ha
OIpeJIeJIeHUuE MOJIEKYIIIpPHON (pOpMYyJIbI
OpPraHUYECKOr0 BEILECTBA II0 MACCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB, BXOSALIUX B
ero cocras. Cucrematusanus u
0000111eHIe 3HaHU 110 TeMe

Pemenne pacuéTHpIx 3a7a4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOISAIINX B
ero coctas. CucTeMaTH3alusI U
000011IeHHE 3HAHUH 110 TEME

Pemenue pacu€THeIX 3a1a4 Ha

OIpeJieIeHUe MOJIEKYIISIPHON (pOpMYIIBI
OpPraHUYECKOT0 BEIIECTBA IO MACCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB, BXOJIALINX B

bu6nmoreka [IOK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

bu6nmmoreka [IOK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

bubmuoreka [{OK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

bubmuoreka [{OK
https://edsoo.ru
Bbubaunorexa POII
https://resh.edu.ru/

bubmmoreka IIOK
https://edsoo.ru
bubmuorexa POIII
https://resh.edu.ru/

but6mmorexa [IOK

https://edsoo.ru

bubnuorexa POII
https://resh.edu.ru/
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ero cocras. Cucremarusanus u
000011IeHNE 3HAHUH I10 TEME

AJKEHBI: TOMOJIOTUYECKHH psif, 001Iast

(popMyIa, HOMEHKIATYPa, SIEKTPOHHOE U ]?]??HI_’I/(/)TSKE‘ LOK
20 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL. 3. HE0s00. 1
bubnmorexa POIII
CTpyKTypHas U IUC-TPAHC-U30MEPHS https://resh.edu.ru/
AJIKCHOB
bu6nmmoreka [IOK
21 dusryecKue U XUMUIECKHUE CBOMCTBA https://edsoo.ru
ankeHoB. [IpaBuino MapkoBHUKOBA bubnunorexa POIII
https://resh.edu.ru/
bubmuoreka [IOK
22 CriocoOsl MosTyueHus: U IpUMEHEHUe https://edso0.ru
aJIKEHOB bubnuorexa POIII
https://resh.edu.ru/
I[Tpaktuyeckas pabora Ne 1 1o Teme ]?]??HITI/(/)TSKZ‘ LOK
23 "IlonrydeHne aTUIIEHA U U3YYEHHE €r0 HS.//ECS00.14
e bubmuorexa POIII
CBOMCTE https://resh.edu.ru/
Pelenye pacuéTHBIX 3a71a4 Ha ]?]I;I?HI_’I/(/)TSKE‘ HOK
24 OTIpeJIeIeHUe MOJICKYIISIPHON (POPMYIIBI HS.//ECS00.14
bubnuortexa POIII
OpPraHHYECKOTO BEIIEeCTBA https://resh.edu.ru/
Penrenne pacyéTHBIX 3a/1a4 HA ]?]I;I?HI_’I/(/)TSM HOK
25 orpezieNieHue MOJIEKYIIpHON (HOpMyIIbI PS-//€ds00.1u
bubnmnorexa POIII
OpPraHMYECKOTO BEIIEeCTBA https://resh.edu.ru/
AnKagueHsl: CONPSKEHHBIE, E}T’?HI'/I/(/)T(? o
26 W30JIMPOBaHHbBIC, KyMYIHPOBaHHBIE. bs.17£0500. 1L
bubnmnorexa POIII

Oco0eHHOCTH 27EKTPOHHOIO CTPOSHHUS

https://resh.edu.ru/
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XUMUYECKUE CBOMCTBA COMPSKEHHBIX

bu6nmoreka [IOK
https://edso0.ru

27 JTUEHOB bubnuorexa POII
https://resh.edu.ru/
bubnunoreka LIOK
)8 XUMHUECKUE CBOMCTBA COMPSKEHHBIX https://edsoo.ru
JTUECHOB bubmuorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
29 CriocoObI MOJTydeHUsT U TIPUMEHEHUE https://edsoo.ru
aJIKaINCHOB bubmmorexa POII
https://resh.edu.ru/
AJIKMHBI: TOMOJIOTHYECKHH psijl, 00mas Bu6aunoreka LIOK
30 ¢bopmyra, HOMEHKJIATypa, SIEKTPOHHOE U https://edsoo.ru
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, bubnuorexa POIII
(busnuecKre CBONCTBA https://resh.edu.ru/
AJIKMHBI: TOMOJIOTHYECKHH psijl, 00mas Bubsmorexa LIOK
31 bopmyra, HOMEHKJIATypa, SIEKTPOHHOE U https://edsoo.ru
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII, bubnuorexa POIII
¢bu3nueckue cBoicTBa https://resh.edu.ru/
bu6mmoteka IIOK
32 XHUMUYECKUE CBOMCTBA aJTKMHOB https://edso0. 1
bubmmotexa POIII
https://resh.edu.ru/
bubnmorexa LIOK
33 XUMHUUYECKHE CBOMCTBA aJIKHHOB https://edsoo.u
bubmuorexa POII
https://resh.edu.ru/
. bubnunorexa LIOK
KadecTBeHHBIC peakIMK Ha TPOMH
34 P POMHYIO https://edsoo.ru

CBA3b

bubaunoreka POII
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https://resh.edu.ru/

bu6nmmoreka [IOK
35 CriocoObI MOJTy4eHUsl U IPUMEHEHUE https://edsoo.ru
aJIKHHOB bu6nmmorexa POII
https://resh.edu.ru/
bu6nmmoreka [IOK
36 Pemenue 3ama4: pacy€Thl 10 ypaBHEHHUIO https://edsoo.ru
XUMHYECKOHN peakiuu bubmuorexa POII
https://resh.edu.ru/
bubnunoreka LIOK
37 Perienue 3aia4: pacy€Thl 0 ypaBHEHUIO https://edsoo.ru
XUMHUYECKON pPEeaKIuu bubanorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
38 CucreMaru3anus u 00001IeHHE 3HAHUI https://edsoo.ru
10 TEME bubmnorexa POII
https://resh.edu.ru/
bu6nunorexa LIOK
39 Cucremarusanus 1 0000IIeHNEe 3HAHUHN https://edso0.ru
10 TeMeE bubnuorexa POII
https://resh.edu.ru/
ApeHBbI: TOMOJIOTHYECKUH Psifl, 001Iast
dbopMyIna, HOMEHKIATypa. DNEKTPOHHOE U ]?]I;I?HI_/I/(/)TSM HOK
40 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT BI/IE?‘I-I/I(?TCSIS:.];%HJ
OeH30I1a ¥ ToJIyoua, UX (pU3UYEcKue https://resh.edu.ru/
CBOICTBa
ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U ]?]I:?HI/I/(/)TSM HOK
PS://edS00.ru
41 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT EuGanorexa POIII

OeH30I1a ¥ ToJIyou1a, UX (pU3UUECcKue
CBOMCTBA

https://resh.edu.ru/
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XUMU4JecKrue CBOMCTBA Ap€HOB: p€aKIun

bu6nmoreka [IOK
https://edso0.ru

42 3aMelICHUS bubanorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
XUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMU https://edsoo.ru
43
3aMelCHUS BI/I6HI/IOTCKa POII
https://resh.edu.ru/
XHUMUYECKUE CBOWCTBA APEHOB: PEAKLIMHU Bubmuorexa IHOK
44 MPUCOETUHEHHSI, OKUCJICHHE TOMOJIOTOB hitps://edsoo. I
p a ’ bubmmorexa POII
Gensona https://resh.edu.ru/
XHUMUYECKUE CBOWCTBA APEHOB: PEAKLIMHU Bubmorexa IIOK
45 MIPUCOCINHEHUS, OKHCIICHIE TOMOJIOI'OB https://edsoo.u
p a ’ bubnuorexa POII
Gensoa https://resh.edu.ru/
bubmuoreka [{OK
Oco0eHHOCTH XMMHYECKHUX CBOWCTB https://edsoo.ru
46
cTHpONa bubnuorexa POII
https://resh.edu.ru/
Pemenne pacuéTHpIx 3a7a4 Ha Bubmoreka HHOK
47 oTpeeNieHue MOJICKYIIpHOU (HOpMYIIbI https://eds00.1u
pel yIAp pMY. bubmmorexa POII
OpPTaHHYECKOTO BEIIEeCTBA https://resh.edu.ru/
Pemenue pacu€THpIx 3a/1a4y Ha brbmorexa LIOK
48 OTIpe/IeIEHUE MOJIEKYIIIPHON POPMYIIBI https://eds00.1u
pen yp pMYy. bu6mmorexa POII
OpPraHHYECKOTO BEIIEeCTBA https://resh.edu.ru/
bubnunorexa LIOK
CrnocoObl MOJTy4YeHUST ¥ IPUMEHEHHE https://edsoo.ru
49
apeHoB bubnmnorexa POIII

https://resh.edu.ru/
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CriocoOsl MoTydeHus: U IpUMEHEHUe

bu6nmoreka [IOK
https://edso0.ru

>0 apeHOB bubnuorexa POII
https://resh.edu.ru/
bubnunoreka LIOK
51 I'eneTHuecKas CBSI3b MEKAY Pa3IHUHBIMU https://edsoo.ru
KJIaCCaMH YIJIEBOJOPOIOB bubnuorexa POII
https://resh.edu.ru/
bubnunoreka LIOK
59 ['eHeTnyeckas CBSA3b MEKAY PA3IMIHBIMU https://edsoo.ru
KJIACCAMH YTIIEBOIOPO/IOB bubanorexa POII
https://resh.edu.ru/
PacuéTel 10 ypaBHECHHUSIM XUMHUYIECKUX bubnnorexa [JOK
53 eaknuii. CuctemaTusaius U 0000IIeHne https://edsoo.u
peakn o 1 m bubmuorexa POIII
3HaHHUH IO TEMC https://resh.edu.ru/
bubmuoreka [{OK
54 [Tpuponusiii ra3. [lomyTHble HEPTSIHBIC https://edso0.ru
rasbl bubnuorexa POII
https://resh.edu.ru/
bubmmoteka IIOK
KameHHbI# yroib v NpoIyKThl €ro https://edsoo.ru
55
nepepadoTKu bubnuortexa POIII
https://resh.edu.ru/
Hedts 1 ciocoOs1 €€ nepepaboTku. Bubmoreka HHOK
56 [IprMeHeHME TPOIYKTOB ITEPEPAOOTKH hitps://edsoo.ru
p POAYK pep bubnuorexa POIII
HedtH https://resh.edu.ru/
bubmuoreka [{OK
57 ['eHeTHUeCKas CBSI3b MY Pa3IHUHBIMU https://edsoo.ru
bubmuorexa POII

KJ1acCaMH yrjieBoaopo10B

https://resh.edu.ru/
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FaJ'IOl"eHOHpOI/IBBOI[HI)IC YrJiI€BOAOPOAOB:

bu6nmoreka [IOK
https://edso0.ru

58 DJIEKTPOHHOE CTPOECHHUE; PEAKIIUHU
p P » Peartt bubmuorexa POIII
3aMCIICHHA IO CHA https://resh.edu.ru/
JleiicTBHe meo4eii Ha Bu6morexa LHOK
59 raJoreHIIpon3BoaHLIE. B3auMoaelicTBue https://eds00.ru
p A ) A Bubmmoreka POIII
JIIUTaJIOreHAIKAHOB C MArHUEM U [IMHKOM https://resh.edu.ru/
bubnunoreka LIOK
60 Cucremaruzanusa 1 00001IeHIE 3HAHUIN https://edsoo.ru
o pazzaeny "Yriaerogopoasr"” bubnuotexa POII
https://resh.edu.ru/
bubmuoreka [{OK
61 KontposbHas paboTa 1o Teme https://edso0.ru
"VYrneBonopoasr" bubnuorexa POIII
https://resh.edu.ru/
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psil, oOriast popmyna, bubmorexa IIOK
62 CTPOEHHE MOJEKYII, H30MEPHUSI https://eds00.ru
P M PHA, bubmuorexka POIII
HOMEHKJIaTypa, Kiaccupukamus, https://resh.edu.ru/
(bu3nueckre cBocTBa
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psil, oOriast popmyna, bubmorexa IIOK
63 CTPOEHHE MOJEKYII, H30MEPHUSI hitps://eds00.ru
P M PHA, bubmuorexka POIII
HOMEHKJIaTypa, Kiaccudukamus, https://resh.edu.ru/
(du3nueckue cBOCTBa
bubnunorexa LIOK
64 XUMUYECKUE CBONCTBA MPEICTbHBIX https://edsoo.ru
OJTHOATOMHBIX CITHPTOB Bbubmmorexa POIII

https://resh.edu.ru/
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https://edsoo.ru/

XUMUYECKUE CBOMCTBA MPEACTbHBIX

bu6nmoreka [IOK
https://edso0.ru

65
OJIHOATOMHBIX CIIUPTOB bubnuorexa POII
https://resh.edu.ru/
bubnunoreka LIOK
66 CriocoOBbI MOTyYCHHST U IPUMEHEHUE https://edsoo.ru
OJIHOATOMHBIX CIIUPTOB bubnuorexa POII
https://resh.edu.ru/
bubnunoreka LIOK
67 CriocoObI MOJTy4eHUs U TIPUMEHEHUE https://edsoo.ru
OJIHOATOMHBIX CIIUPTOB bubnuorexa POIII
https://resh.edu.ru/
[Ipocteie 3¢upbl: HOMEHKIIATYpa U bubmorexa LHOK
68 HM30MepHsi, 0COOCHHOCTH (QU3UYECCKUX H https://edsoo.u
pHd, . bubnuorexa POIII
XUMHYECKHUX CBOMCTB https://resh.edu.ru/
MHOroaToMHbI€ CIUPTHI: TUIICHTIIUKOIb bubmorexa LHOK
69 U TJIMLEPHH, UX QU3UYECKUe U hitps://edsoo.ru
LEpHH, g bubnuorexa POII
XUMHYECKHE CBOICTBA https://resh.edu.ru/
MHOroaToMHbI€ CIUPTHI: TUIICHT KO brbmorexa LIOK
70 U TJIMLEPHH, UX QU3UYECKUe U https://edsoo. M
LCpHH, P bubmmorexa POII
XUMHAYECKHE CBOWCTBA https://resh.edu.ru/
bu6mmoteka IIOK
71 CriocoObI TTOJTydeHUs U TIPUMEHEHUE https://edsoo.ru
MHOT'0aTOMHBIX CIIUPTOB bubnuorexa POIII
https://resh.edu.ru/
bubnunorexa LIOK
79 CriocoObI MoTyueHHsI U IPUMEHEHNE https://edsoo.ru
bubnmnorexa POIII

MHOT'0AaTOMHBIX CIIMPTOB

https://resh.edu.ru/


https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

@DeHoI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE

bu6nmoreka [IOK
https://edso0.ru

73
cBoiicTBa. TOKCHUHOCTH (peHoa bubnuorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
o https://edso0.ru
74 XuMu4eckue cBOMCTBa (heHosna Brbmiorexa PRI
https://resh.edu.ru/
bubnunoreka LIOK
o https://edsoo.ru
75 XUMHUYECKUE CBOICTBA (heHoa Brbmiorexa POII
https://resh.edu.ru/
bubmuoreka [{OK
76 CriocoOBbI MOJTyYeHHsI U IPUMCHEHUE https://edsoo.ru
(dbeHona bubnuorexa POIII
https://resh.edu.ru/
[IpakTuueckas pabora Ne 2. Pemenue bubmorexa LHOK
77 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe hitps://eds00.
. p | a bubnunorexa POIII
CrnpTet 1 penonbl https://resh.edu.ru/
bubmmoteka IIOK
78 Cucrematusanus 1 0000IIIeHIE 3HAHUIT https://edsoo.ru
o TeMe bubnuortexa POIII
https://resh.edu.ru/
bu6mmoteka IIOK
79 KonrtponsHast padora o teme "CriupThl 1 https://edsoo.ru
dhenomsr" bubnuorexa POIII
https://resh.edu.ru/
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE Bu6mmoreka [JOK
CTpOCHHE KapOOHUIILHOW TPYIIITH; https://edsoo.ru
80
TrOMOJIOTHYECKHUE PsiJibl, 0011as popmyia, bubnuorexa POIII

W30MEpUS U HOMEHKJIaTypa

https://resh.edu.ru/


https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

AJIBJICTH/IBI U KETOHBI: DJICKTPOHHOE Bu6mnuorexa [OK
CTpOCHHE KapOOHUJILHOU TPYIIITHI; https://edsoo.ru
81
rOMOJIOTHYECKHE PsJIbl, 001mas popmyia, bubanorexa POII
U30MepHs ¥ HOMEHKJIaTypa https://resh.edu.ru/
bu6nmmoreka [IOK
82 AJbIETUIBI U KETOHBI: (PU3NYCCKUE https://edso0.ru
CBOWCTBA; PEAKLUH IIPUCOEIUHEHHS bubnmorexa POII
https://resh.edu.ru/
bubnunoreka LIOK
83 Peakuuu oOKUCIIEHUS Y KAYECTBEHHBIE https://edsoo.ru
peaKIuy aJbJICIHI0B U KETOHOB Bubnunorexa PDII
https://resh.edu.ru/
bubnunoreka LIOK
84 Peakiiny OKHMCIIEHNS U KAUECTBEHHBIE https://edsoo.ru
peaKurH aJIbJAETUIOB U KETOHOB bubnuortexa POII
https://resh.edu.ru/
bubmuoreka [{OK
85 CriocoOBI MOJTYUeHUS AJIbJICTHIOB U https://edsoo.ru
KETOHOB bubmuorexka POIII
https://resh.edu.ru/
bubnmorexa LIOK
86 CriocoOsl MoNTyueHus allbJICTHIOB U https://edso0.ru
KETOHOB bubmuorexka POIII
https://resh.edu.ru/
OIHOOCHOBHBIE TIPE/ICIIbHBIC KAPOOHOBBIE brbnmorexa LHOK
87 KHCJIOTBI, 0COOEHHOCTH CTPOEHHUS UX https://edsoo. 1
’ p bubnuorexa POIII
MOJICKYII https://resh.edu.ru/
OIHOOCHOBHBIE TIPECIbHBIE KAPOOHOBBIE brbmorexa LIOK
88 KHCJIOTBI, 0COOEHHOCTH CTPOEHUS UX https://edsoo. 1
’ p bubnuorexa POII

MOJIEKY

https://resh.edu.ru/


https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX

bu6nmoreka [IOK
https://edso0.ru

89 .
KHCJIOT, MX (pr3ndecKue CBOKWCTBA bubnuorexa POII
https://resh.edu.ru/
bubnunoreka LIOK
90 H3oMepust 1 HOMEHKJIaTypa KapOOHOBBIX https://edsoo.ru
KHCIIOT, UX (PU3MYeCKHue CBOMCTBA bubnmorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
01 XUMUYECKUE CBOMCTBA TPEICITbHBIX https://edsoo.ru
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT bubnuorexa POIII
https://resh.edu.ru/
bubmuoreka [{OK
92 XUMUYECKUE CBOMCTBA TPEICITbHBIX https://edsoo.ru
OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT bubnuorexa POIII
https://resh.edu.ru/
OcobeHHOCTH CBOMCTB MypaBbUHON bubmorexa LHOK
93 KHCIOTHL. MHOTOOOpa3ue KapOOHOBBIX hitps://eds00.
) p P bubnunorexa POIII
KHCTIOT https://resh.edu.ru/
Oco0eHHOCTH CBOMCTB: HETIPEAECTBHBIX U
apoMaTHYeCKUX KapOOHOBBIX, brbmorexa LIOK
94 UKapOOHOBBIX, THIPOKCUKAPOOHOBBIX https://edsoo.1u
FHiap » THAD p bubnuotexa POIII
kucnot. [IpencraBuTenu BHICIIUX https://resh.edu.ru/
KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOMCTB: HEMIPEACTBHBIX U
apoMaTHYeCKUX KapOOHOBBIX, brbmiorexa LIOK
95 UKapOOHOBBIX, THIPOKCUKAPOOHOBBIX https://edsoo.1u
FHiap - THAD p bubnuorexa POIII

kucnot. [IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCJIOT

https://resh.edu.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

IlonsTue o IMPOU3BOJHBIX Kap6OHOBBIX

bu6nmoreka [IOK
https://edso0.ru

% KHUCJIOT bubnuorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
97 [ToHsTHE O MPOU3BOIHBIX KAPOOHOBBIX https://edsoo.ru
KHCIIOT bubnmorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
CriocoObI MOJTy4eHUs U TIPUMEHEHUE https://edsoo.ru
98
KapOOHOBBIX KUCIIOT bubnuotexa POII
https://resh.edu.ru/
bubmuoreka [{OK
CrnocoObl MoJTy4eHUs U IPUMECHEHHE https://edso0.ru
99
KapOOHOBBIX KHCIIOT bubnuorexa POIII
https://resh.edu.ru/
CrnosxHbie 3(Upbl: TOMOJIOTUYECKUH AL, bubmorexa LHOK
100 ob1mas popmyna, U30MepHs U hitps://edsoo.ru
H pMY I8, p bubnunorexa POIII
HOMCHKJIaTypa https://resh.edu.ru/
bubmmoteka IIOK
duznyeckue U XUMHUIECKHE CBONCTBA https://edsoo.ru
101
a¢upoB bubnuortexa POIII
https://resh.edu.ru/
Penrenue pacu€THBIX 3a1a4: 10 Bubsmorexa LIOK
YpaBHEHHIO XUMHUYECKOW peaknuy, Ha https://edsoo.ru
102 .
orpesieNIeHue MOJIEKYIIpHON (HOpMYyIIbI bubnuorexa POIII
OpPTaHWYECKOTO BENIECTBA https://resh.edu.ru/
but6mmorexa [IOK
Pemrenune pacu€THBIX 3a1a4: M0 https://edsoo.ru
103 .
YPaBHEHUIO XUMUYECKOM peaKku, Ha bubnuotexa POIII

https://resh.edu.ru/


https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

OIIpEeIETICHUE MOJIEKYIIIPHON (hOPMYJIBI
OpPraHUYEeCKOro BELIeCTBa

Pemenne pacu€THbIX 3a1a4: 110 Bu6muorexa [IOK
104 YpaBHEHHIO XUMHUYECKOW peaklnu, Ha https://edsoo.ru
OIpeJieIeHUe MOJICKYIISIPHON (POPMYIIBI bubnuorexa POII
OpraHUYECKOro BELIECTBA https://resh.edu.ru/
Pemenue pacué€THbIX 3a71a4: MO Bub6uorexa IIOK
105 YpaBHEHHIO XUMHUYECKOW PEaKLnu, Ha https://edsoo.ru
OTIpeJIeIeHUE MOJICKYIISIPHON (POPMYIIBI bubnuorexa POIII
OpraHUYECKOro BELIECTBA https://resh.edu.ru/
[Ipaktuueckas paborta Ne 3. Pemenue Bubmuoreka [JOK
106 SKCIIEPUMEHTAJILHBIX 3aJ1a4 110 TEME https://edsoo.ru
"Kap6oHoBbie KHCIOTHI. CI10XKHbBIE bubnuorexa POIII
3¢ups" https://resh.edu.ru/
bubnunoreka LIOK
107 XKupsl: ctpoenue, pusndeckue u https://edsoo.ru
XUMHUYECKHE CBOICTBA (THIPOIIU3) bubnuorexa POIII
https://resh.edu.ru/
OCoBEHHOCTH CBOMCTB KHPOB, bubnmoreka [IOK
108 COZIEPIKAIINX OCTAaTKH HENPEIeTbHBIX https://edso0. 1
bubnuortexa POIII
KHUPHBIX KHCIIOT. JKUpBI B IpHrpoie https://resh.edu.ru/
MBpIa Kak COJIM BBICIINX KapOOHOBBIX Bu6mmorexa [IOK
109 KHCJIOT, UX Moolee aercteue. Ilorsatue o https://edsoo.ru
CHHTETUYECKHX MOIOIIUX CPEIICTBAX Bbubmauorexa POII
(CMC) https://resh.edu.ru/
['eHeTHYECKas CBA3b YIIICBOAOPOIOB U Bubmmorexa LIOK
110 KHCJIOPOJICOACPIKAITUX OPTaHUIECKHIX hitps:/feds00.1u
bubnmnorexa POIII

BCIICCTB

https://resh.edu.ru/


https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

I'enernueckas cBA3b Yrii€BOAOPOaAOB U

bu6nmoreka [IOK
https://edso0.ru

111 KHCJIOPOJICOACPIKAIITUX OPTaHUIECKHUX Bubmorexa PO
BEILICCTB https://resh.edu.ru/
I'eHeTHuecKas CBA3b YIIIEBOJIOPOIOB U Bubmiorexa LHOK

112 KHCIIOPOACOACPKAIMX OPTaHUICCKUX https://eds00.1

pOACOAC ALl p Bbubmaunorexa POII
BCIICCTB https://resh.edu.ru/
bubnunoreka LIOK
PacuéTpl 10 ypaBHEHHUSAM XUMUYECKHAX https://edsoo.ru
113 .
peakiuit bubnuotexa POII
https://resh.edu.ru/
bubmuoreka [{OK
Pacuéthl Mo ypaBHEHUSM XHMHUYECKUX https://edso0.ru
114 .
peaxiuit bubmuorexa POII
https://resh.edu.ru/
bubmuoreka [{OK
Pacu€rbl mo ypaBHEHHSIM XUMHUYECKHX https://edso0.ru

115 .

peaxrmii bubnuorexa POII
https://resh.edu.ru/
bubmmoteka IIOK

116 CucremMarusaiys 1 0000I1eHNe 3HAHUH https://edsoo0.ru
[0 TEME bubmmorexa POII

https://resh.edu.ru/
bu6mmoteka IIOK

117 Cucremarusanus 1 0000IIeHNEe 3HAHUHN https://edsoo0.ru
10 TEME bu6mmorexa POII

https://resh.edu.ru/
OO61mas xapakTepuCcTHUKa YTIEBOIOB U Bubmiorexa IIOK
118 KJaccuukanus yrieBogoB (MOHO-, IU- U htips://edso0.1u
A YT a A Bbubmmorexa POIII

HOJ'II/ICElXB.pI/II[BI)

https://resh.edu.ru/


https://edsoo.ru/
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https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

Mounocaxapuzpbl: (pu3nyecKue CBOMCTBA U

bu6nmoreka [IOK
https://edso0.ru

119
HaXO0XJICHUE B IPUPOJIC bubanorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
120 Monocaxapuabl: pU3HUECKUE CBOMCTBA U https://edsoo.ru
HAaxO0’KJICHUE B IIPUPOJIE bubnuorexa POII
https://resh.edu.ru/
bubnunoreka LIOK
121 Monocaxapuapl: pU3HUECKUE CBOICTBA U https://edsoo.ru
HAaxO0’KJICHUE B IIPUPOJIE bubnuorexa POIII
https://resh.edu.ru/
bubmuoreka [{OK
122 Momnocaxapubl: pU3NUECKHE CBOMCTBA U https://edso0.ru
HaXO0XJIEHUE B TIPUPO/IE bubmuorexa POIII
https://resh.edu.ru/
bubmuoreka [{OK
[TpumeHeHMe TIIOKO3bI, €€ 3HaYeHHE B https://edso0.ru
123
KHU3HEJCATeIbHOCTH OpraHu3Ma bubnuorexa POII
https://resh.edu.ru/
Jlucaxapuapl: caxaposa, MaJlbTo3a U bubanorexa LIOK
124 nmakTo3a. HaxoxxaeHne B npupoe u hitps://edsoo.ru
' a pupoa bubmnorexa POII
MPUMEHECHHE JHCaXapHIOB https://resh.edu.ru/
Jlucaxapuabl: caxaposa, MaJIbTo3a U bubnnorexa LIOK
125 nmakto3a. Haxoxnenue B mpupojie u https://edso0.
: a pHpoa bubmnorexa POII
MIPUMEHECHHE JUCaXapHIOB https://resh.edu.ru/
[Tonucaxapuapl: cTpoeHue brbmorexa [IOK
126 MaKpOMOJICKYJI, GU3HUCCKUE U https://edsoo.ru
P M bubnuorexa POIII

XHUMHUYCCKUC CBOﬁCTBa, INPUMCHCHUC

https://resh.edu.ru/


https://edsoo.ru/
https://edsoo.ru/
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https://edsoo.ru/
https://edsoo.ru/
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https://edsoo.ru/
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[Tonucaxapumpl: CTpoeHHUE

bu6nmoreka [IOK
https://edso0.ru

127 MaKpOMOJICKYJI, (%)I/ISI/I‘ICCKI/IC u Eubimiorexa POILI
XUMUYECKHUE CBOWCTBA, IPUMCHCHHE https://resh.edu.ru/
bubnunoreka LIOK
128 ITousTre 00 UCKYCCTBEHHBIX BOJIOKHAX https://eds00.ru
y Bubmmoreka POIII
https://resh.edu.ru/
bubnunoreka LIOK
129 ITonsatre 00 NCKYCCTBEHHBIX BOJIOKHAX hitps://eds00.1u
y bubanorexa POIII
https://resh.edu.ru/
Pemenue pacueTHbIxX 3a/1a4 Ha But6morexa [HOK
130 OIIpeIeIeHUE OJIM BBIXOa IPOAYKTA hitps://edso0.u
ped a /la TIPOALYK bubanoreka POII
pPEeaKIMK OT TEOPETUYECKH BO3MOYKHOTO https://resh.edu.ru/
Pemenue pacueTHbIX 337124 Ha Butmoreka [HOK
131 omnpeaecHUE O BBIX0Ia MPOIYKTa hitps://edso0.u
ped a /la TIPOALYK bubanoreka POIII
PEaKIuu OT TEOPETHUECKH BOZMOKHOTO https://resh.edu.ru/
Pemenne pacueTHbIX 3a7a4 Ha Bubmmorexa [IOK
132 omnpeaecHUE JOJU BBIX0Ia MPOIYKTA hitps://edso0.ru
pel a Jla IpOYK bubanorexa POIII
PEaKINU OT TEOPETHISCKH BO3ZMOKHOTO https://resh.edu.ru/
bu6mmoteka IIOK
133 Cucrematuzanus 1 00001IeHrE 3HAHU https://edsoo.ru
0 pazaeny bubnuorexa POIII
https://resh.edu.ru/
bubnunorexa LIOK
134 CucremMaruzanus 1 00001IeHE 3HAHAN https://edso0.ru
bubaunoreka POII

0 pazaeny

https://resh.edu.ru/
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KonTponbhas pabota no teme

bu6nmoreka [IOK
https://edso0.ru

135 Kchopoz[c'(')nepn(amHe OpraHUYECKHE Bubmorexa PO
COCIMHCHNA https://resh.edu.ru/
AMUHBI: KTaccu(UKaIMs, CTPOCHUE Bubmiorexa IIOK
136 MOJIEKYJI, 001Ias Gopmyia, H30MepHs https://eds00.1u
YIL, 06 pMyia, ? ’ bubmuorexa POIII
HOMEHKJIaTypa U (U3HUYECKUE CBOWCTBA https://resh.edu.ru/
AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE Bubmuorexa IHOK
137 MOJIEKYJI, 001as GopmyIia, H30MepHs https://eds00.1
YIL, 06 pMyia, ? ’ bubmmorexa POII
HOMCHKJIATypa U (U3HUYECKUE CBOWCTBA https://resh.edu.ru/
bubmuoreka [{OK
XUMUYECKUE CBOWCTBA ATH(PATHICCKUX https://edsoo.ru
138
aMHUHOB bubmuorexa POII
https://resh.edu.ru/
bubmuoreka [{OK
XUMHUECKUE CBOMCTBA an(PaTHICCKUX https://edsoo.ru
139
aMHUHOB bubnuorexa POII
https://resh.edu.ru/
AHWINH: CTPOCHUE aHWIIVHA, Bubmoreka HHOK
140 0COOEHHOCTH XUMHYECKHX CBOWCTB htps://edsoo. Il
bubmmorexa POII
aHWInHA https://resh.edu.ru/
AHWIIMH: CTPOCHHE AHWINHA, bubmaorexa LOK
141 0COOCHHOCTH XUMHUYECKHUX CBOUCTB htps://edsoo. I
bu6mmorexa POII
aHWINHA https://resh.edu.ru/
bubnunorexa LIOK
CrnocoObl MOJTy4YeHUST ¥ IPUMEHEHHE https://edsoo.ru
142
ann(paTHUECKUX aMHUHOB bubnunorexa POILI

https://resh.edu.ru/
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CriocoOsl MoTydeHus: U IpUMEHEHUe

bu6nmoreka [IOK
https://edso0.ru

143
annpaTHIECKUX aMUHOB bubnuorexa POII
https://resh.edu.ru/
AMHMHOKHUCIIOTBI: HOMEHKJIATypa U Bubmmoreka [TOK
n3oMepus, GU3NIeCKHe CBOMCTBA. https://edsoo.ru
144
OtnenbHbIC PEICTABUTEH O~ bubanorexa POIII
AMHHOKHCIOT https://resh.edu.ru/
AMUHOKHUCIIOTBI: HOMEHKJIATypa U Bubmmoreka [JOK
u3oMepus, GU3MIECKHE CBOMCTBA. https://edsoo.ru
145
OTtnenbHbIE IPEACTABUTENH 0L bubnuorexa POIII
AMHIHOKUCIIOT https://resh.edu.ru/
XHWMHYECKUE CBOMCTBA aMUHOKHCIIOT, HX brbmorexa [IOK
146 OMOJIOTHYECKOE 3HAYCHHE aMHHOKHUCIIOT https://edsoo.u
’ bubnuorexa POII
CuHTE3 ¥ THIPOJINU3 TICITHIOB https://resh.edu.ru/
XHWMHYECKUE CBOMCTBA aMUHOKHCIIOT, HX brbsmorexa LIOK
147 OMOJIOTHYECKOE 3HAYCHHE aMUHOKHUCIIOT https://edso0. 1
) bubmmorexa POII
CHHTE3 ¥ THIPOJIN3 TIETITH/IOB https://resh.edu.ru/
bu6mmoteka IIOK
Bbenku kak mpupoIHBIC TTOTUMEPHI; https://edsoo.ru
148
CTPYKTYpPBI O€ITKOB bubnuortexa POIII
https://resh.edu.ru/
bubnmorexa LIOK
besku KaKk mpUpOIHbIE TIOJTMMEPHI; https://edsoo.ru
149
CTPYKTYpHI OEJIKOB bubnmnorexa POIII
https://resh.edu.ru/
bubnunorexa LIOK
150 XHUMHYECKHE CBOMCTBA OCIIKOB https://edsoo.ru

bubaunoreka POII
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https://resh.edu.ru/

151

152

153

154

155

156

157

XUMHYECKHE CBOMCTBA OEIIKOB

A30Tconep>1<aume IreTCPONKINYCCKUC
COCIUHECHUA. HYKJ'ICI/IHOBBIG KUCJIOTHI:
CoCTaB, CTPOCHUE U ouooruyeckas POJIb

[Ipaktuueckas paborta Ne 4. Pemenue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"A30TCcoAepKallre OpraHu4ecKue
coeauHeHu"

[IpakTuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Pacnio3HaBaHKie OpraHUYeCKUX
coeqrHeHnn"

KonrtponbHas pabora no Teme
"A30TCcoepKale OpraHn4ecKue
coequHeHus"

OCHOBHBIE TTOHSITHSA XUMHHU
BBICOKOMOJIEKYJISIDHBIX COCIMHEHUN U
METOJIbl UX CUHTE3a —II0JIUMEPU3ALIUS U
MOJIUKOHJIEHCAITHS

[Tnactmaccel. YTunuszamus u nepepadboTka
IUTaCTHKA

bu6nmmoreka [IOK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

bu6nmmoreka [IOK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

bubmuoreka [{OK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

bubmuoreka [{OK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

bu6nmorexa LIOK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

bu6mmoteka IIOK
https://edsoo.ru
bubmuorexa POIII
https://resh.edu.ru/

but6mmorexa [IOK

https://edsoo.ru

bubnuorexa POII
https://resh.edu.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

[Tnactmaccel. YTunuzanus u nepepadoTka

bu6nmoreka [IOK
https://edso0.ru

158 —— bubnuoreka POIII
https://resh.edu.ru/
bubnunoreka LIOK
159 DacToMephl: HATypaJIbHbIH https://edsoo.ru
CUHTETUYECKHE Kayuyku. Pe3una bubnuorexa POII
https://resh.edu.ru/
bubnunoreka LIOK
160 DnacToMepbl: HaTypallbHBII https://edsoo.ru
CUHTETUYECKHE Kayuyku. Pe3una bubnuorexa POIII
https://resh.edu.ru/
Bonokna: HaTypanbHbBIE, HCKYCCTBEHHEIE, ]?]I:?HI_/I/(/)TSKE‘ LHOK
161 cunternyeckue. [lomumepnr e
bubnuorexa POII
CHEIUaIbHOTO Ha3HAYCHUS https://resh.edu.ru/
Bonokna: HaTypanbHble, HCKYCCTBEHHBIE, ]?]I:?HI_/I/(/)TSKE‘ LOK
162 cuHTeTnueckue. [lomumepsr Ps-//eds00. 14
bubnuorexa POII
CHEIUaTLHOTO Ha3HAYCHHUS https://resh.edu.ru/
ITpakTryeckas pabora Ne 6. Pemenue ]?]I;I?HI_’I/(/)TSM HOK
163 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME pS./7€ds00.1u
. . bubmmorexa POII
Pacno3naBaHue macTMacc ¥ BOJIOKOH https://resh.edu.ru/
OG00IIeHNE U CHCTEMATH3AIH ]?]I;I?HI_’I/(/)TSKE‘ LOK
164 M3Y4YEHHOI'0 MaTepuaia 1o TeMe Ps-/1eds00. 1u
| . bu6mmorexa POII
BrICOKOMOEKYIIIpHBIEC COSTUHEHUS https://resh.edu.ru/
bubnunorexa LIOK
. https://edsoo.ru
165 O06o001IeHrEe U CUCTEMAaTH3alisl 3HAHHMA Erbiuorexa POIII

https://resh.edu.ru/


https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

166

167

168

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

O06001IeHYE ¥ cUCTEMAaTU3alMUs 3HAHUI

bu6nmoreka [IOK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

bubnunoreka LIOK
https://edsoo.ru
Bbubmaunorexa POII
https://resh.edu.ru/

bubnunoreka LIOK
https://edsoo.ru
bubnuorexa POIII
https://resh.edu.ru/

169

O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

bubmuoreka [{OK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

170

O00011IeHE ¥ cUcTeEMaTH3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

bubmuoreka [{OK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudposbie
Tema ypoka Kontposbubie IIpakTnueckue A bp
n/n Bcero H3ydeHUusi  oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bub6nmoreka [IOK
1 Atom. CocTaB aTOMHBIX s7ep. XUMHUYCCKHIMA 1 https://edsoo.ru
3JieMeHT. M30TombI bubnuorexa POII
https://resh.edu.ru/
bubnuoreka [{OK
5 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 https://edsoo.ru
3jieMeHT. M30TombI bu6nuorexa POII
https://resh.edu.ru/
bubnunoreka LIOK
CtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB, https://edsoo.ru
3 1
KBaHTOBBIC YHCIIA bubmmorexa POII
https://resh.edu.ru/
bubmmoteka IIOK
CrtpoeHue 2IIeKTPOHHBIX 000JIOUEK aTOMOB, https://edsoo.ru
4 1
KBaHTOBBIC YHCIIA bubmmorexa POII
https://resh.edu.ru/
bubnmorexa LIOK
Kraccudukaius XUMUYECKUX 3JIEMEHTOB (S-, https://edso0.ru
5 1
p-, d-, f-a;memMenTHI) bubnunorexa POIII
https://resh.edu.ru/
bubnunorexa LIOK
Krnaccudukanus XMMUYECKUX 3JIEMEHTOB (S-, https://edso0.ru
6 1
p-, d-, f-amemeHTHI) bubnunorexa POIII
https://resh.edu.ru/
Krnaccudukanus XuMHUeCKUX dJIEMEHTOB (S-, brbmiorexa LIOK
7 -, d-, Fomenerrra) 1 https://edsoo.ru
P- O bubmmorexa POII



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

https://resh.edu.ru/

bubnunoreka LIOK
PacnpeencHue 3J€KTPOHOB 110 ATOMHBIM https://edso0o.ru
8
opouTaIIM bubnmnorexa POIII
https://resh.edu.ru/
DNeKTPOHHBIE KOH(UTYpAIIH AaTOMOB Bubmiorexa IIOK
9 3JIEMEHTOB B OCHOBHOM U BO30YKAEHHOM https://edsoo.ru
YA bubnmorexa POIII
COCTOSHHH https://resh.edu.ru/
bubmuoreka [{OK
10 DJIeKTPOHHBIC KOHPHUTYpAIIUK HOHOB. https://edsoo.ru
DNeKTPOOTPULATENILHOCTD bubnuorexa POII
https://resh.edu.ru/
Ilepnonnueckuit 3akoH u Ilepuonnueckas Bubnuoreka LIOK
1 CHCTEMAa XMMHYECKHX deMeHTOB 1. 1. https://edsoo.ru
MenpeneeBa, CBsI3b C COBPEMEHHOM TeopUei bubnmorexa POILI
CTPOCHHS ATOMOB https://resh.edu.ru/
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB Bu6amnoreka LIOK
12 XUMHAYECKHX 3JICMEHTOB U 00pa3yeMbIX UMHU https://edsoo.ru
MIPOCTHIX U CJIOKHBIX BELIECTB 10 IPYIIIAM H bubnuorexa POII
NeproaaM https://resh.edu.ru/
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB Bu6smorexa LIOK
13 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH https://edsoo.ru
MIPOCTHIX U CJIOKHBIX BEUIECTB 0 IPYIIIAM H bubnuorexa POIII
neproaam https://resh.edu.ru/
bubmuoreka [{OK
Cuctemartu3zaius u 0000IIeHNe 3HAHUH 110 https://edso0.ru
14
TeMe bubnmorexa POIII
https://resh.edu.ru/
bubmuoreka [{OK
KonTponbhas pabota no teme
15 P P https://edso0.ru

"TeopeTryeckre OCHOBBI XUMUN"

bubaunoreka POII



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

https://resh.edu.ru/

Buasl xuMudeckoi cBa3u. MexaHu3mbl Bu6mnuorexa [OK
o0pa30BaHKs KOBAJICHTHOM CBSI3H. https://edsoo.ru
16
Bonoponnas cBa3p. MexmolieKysipHble bubnuorexa POIII
B3aMMOICHCTRHSA https://resh.edu.ru/
Bunnl xumndeckon cBs3u. MexaHu3MEI Bu6amnorexa LIOK
o0pa30BaHKs KOBAJICHTHOM CBSI3H. https://edsoo.ru
17
Bonoponnas cBa3p. MexmoIieKysipHbIe bubnuorexa POIII
B3aMMOICHCTRHSA https://resh.edu.ru/
BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH bubmmorexa LHOK
18 aToMOB. CBA3b JIEKTPOHHON CTPYKTYPBI hitps://eds00.
' p PYKTYP bubnunorexa POIII
MOJIEKYJT C UX TE€OMETPHUYECKHM CTPOCHUEM https://resh.edu.ru/
bubnunoreka LIOK
19 [IpencraBiaeHHst 0 KOMILUIEKCHBIX https://edsoo.ru
COCIMHEHMSX: COCTaB U HOMEHKJIATypa bubnuorexa POIII
https://resh.edu.ru/
bubmmoteka IIOK
20 [IpencraBneHns 0 KOMIUIEKCHBIX https://edsoo.ru
COCIMHEHMSX: COCTaB U HOMEHKJIATypa bubnuorexa POIII
https://resh.edu.ru/
BemiecTsa MONEKYIApHOTO U Bu6nuorexa [JOK
21 HEMOJICKYJISIPHOTO CTPOCHHSI. THIIBI https://edsoo.ru
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA bubnuorexa POIII
BEIECTB https://resh.edu.ru/
bubnmnorexa LIOK
99 [ToHsITHE O TUCTIEPCHBIX CUCTEMAX. https://edsoo.ru
[IpeacraBnenue 0 KOJUIOUIHBIX PaCTBOPAX bubnuorexa POII

https://resh.edu.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

HUctunnnie PacCTBOPLI: HACBIICHHBIC U

bubnunoreka LIOK
https://edsoo.ru

23 HEHACBIIICHHBIE, PACTBOPUMOCTb. Bubmiorexa PAIII
Kpucramnoruapars https://resh.edu.ru/
bu6nmoreka [IOK
24 CriocoObI BEIpaKEHUST KOHIICHTPAITUU https://edsoo.ru
pacTBOpOB bubmuorexa POII
https://resh.edu.ru/
bu6nmoreka [IOK
o5 CriocoObI BRIpaKCHHUST KOHIICHTPAITUH https://edsoo.ru
pacTBOpPOB bubnuorexa POIII
https://resh.edu.ru/
Pernrenue 3a1a4 ¢ MCMOJIb30BaHUEM TTOHATHI Bubmmorexa HOK
26 ""MaccoBas J10J151 pacCTBOPEHHOTO BelecTna' hitps://edsoo.ru
. O P p . B ’ bubnuorexa POIII
MOJISIpHAT KOHICHTPAHMA https://resh.edu.ru/
Pemenwue 3a1a4 ¢ MCMoIb30BaHUEM TTOHSITHIA Bubmmorexa HOK
27 "MaccoBasi 10J1s1 paCTBOPEHHOTO BemecTBa” hitps://edsoo. I
. JLOTA P p . m ’ bubnuotexa POIII
MOJISIpHA KOHICHTPAHS https://resh.edu.ru/
Pemenwue 3a1a4 ¢ MCIOJIb30BaHUEM TTOHSITHIA bubnnorexa [JOK
28 ""MaccoBasi JIoJIs pacCTBOPEHHOTO BemecTBa" https://edsoo.u
| O P p . ’ bubnunorexa POIII
MOJISIpHA KOHICHTPALMA https://resh.edu.ru/
bubnuoreka [{OK
29 Krnaccudukanus 1 HOMEHKIaTypa https://edso0.ru
HEOPTaHWYECKHUX BEIIECTB bubanorexa POLI
https://resh.edu.ru/
but6mmorekxa [IOK
30 Knaccu¢ukanus 1 HOMEHKIaTypa https://edsoo.ru
bubnuortexa POIII

HCOPTraHNYCCKUX BCIICCTB

https://resh.edu.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

CucreMmarusanys 1 00001IeHUE 3HAHUI 10

bubnunoreka LIOK
https://edsoo.ru

31
TEME Bbubmaunorexa POII
https://resh.edu.ru/
bu6nmoreka [IOK
Cucremaruzanusa 1 0000IIeHNE 3HAHUH 110 https://edso0.ru
32
TeMe bubmuoreka POIII
https://resh.edu.ru/
KonrponsHas pabora o temam "Crpoenue
aroma. Ilepuoauueckuii 3aK0H 1 Bu6moreka [HOK
33 Ilepuoanueckas cucreMa XUMHYECKUX hitps://edso0.ru
PHO bubmuorexa POIII
anemenTtoB J[. 1. Menpaeneesa", "Ctpoenue https://resh.edu.ru/
BemecTBa. MHOrooopasue BemniecTs"”
Krnaccudukanus XuMHYECKAX pEeaKIui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU. bubmorexa LHOK
34 3aK0H COXpaHEHHUs MAaCChI BEIIECTB; 3aKOH hitps://edso0.ru
p B ’ bubmuorexa POII
COXpaHEHUs U MPEBPAICHHS YHEPTUU TIPH https://resh.edu.ru/
XUMHUYECKHUX PEaKIHIX
Knaccudukanms XumMuueckux peakiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU. bubmorexa LHOK
35 3aK0H cOXpaHEHHs MacChI BEIIECTB; 3aKOH hitps://eds00.1u
p H ’ bubnunorexa POIII
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU https://resh.edu.ru/
XUMHUYECKHUX PEaKIHIX
bubnmorexa LIOK
36 TerunoBbie 3PPEKTH XUMUYECKUX PEaKIHi. https://edso0.ru
TepMOXuMHUYECKHE YPABHEHUS bubnuorexa POII
https://resh.edu.ru/
but6mmoreka [IOK
37 TemnoBsie 2 (HEKTH XUMUYECKUX PEAKITUH. https://edsoo.ru
TepMoxuMHYECKHE YPaBHEHHUS bubnuortexa POIII

https://resh.edu.ru/



https://edsoo.ru/
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https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bubnunoreka LIOK
https://edsoo.ru

38
peaKkurii ¥ TEPMOXUMHUYECKHM YPABHEHHUSIM bubnmorexa POIII
https://resh.edu.ru/
bu6nmoreka [IOK
39 Brruncnenus mo ypaBHEHUSIM XUMHYECKUX https://edsoo.ru
peaKkurii ¥ TEPMOXUMHUYECKHM YPaBHEHUSIM bubmuorexa POII
https://resh.edu.ru/
CKOpOCTh XMMHUYECKOU peakinu, e& ]?]I;I?H%I/(;T(?Ka LOK
40 3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB. e
bubnuorexa POIII
Karanu3 u kaTanuzatopsl https://resh.edu.ru/
CKOpOCTh XMMHUYECKOU peakiuu, eé ]?]I;I?HI_’I/(/)TSKE‘ LOK
41 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB. 3. E0S00. 1L
bubnuorexa POIII
Karanu3 u karaimn3aropsl https://resh.edu.ru/
bubnunoreka LIOK
42 ['oMoreHHbIe U reTepOreHHbIE peakuu https://eds00. M
bubnuotexa POIII
https://resh.edu.ru/
bubnmorexa LIOK
43 ['oMoreHHbIe ¥ reTeporeHHbIE peakuu hitps://eds00.
bubnunorexa POIII
https://resh.edu.ru/
ITpakTuyeckas pabora Ne 1 o teme ]?]I;I?HI_’I/(/)TSKa HOK
44 "BiusiHue pa3nuyHbIX (GaKTOPOB Ha CKOPOCTh Ps-//eds00. 1
. | bubnuorexa POII
XUMHUHCCKON PCAKINA https://resh.edu.ru/
but6mmorekxa [IOK
45 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. https://edsoo.ru
XHUMHYECKOE paBHOBECUE bubnuorexa POIII

https://resh.edu.ru/



https://edsoo.ru/
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https://edsoo.ru/
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OO6paruMbie 1 HEOOpATUMBIE PEAKLINH.

bubnunoreka LIOK
https://edsoo.ru

46
XUMHYECKOE PABHOBECHE bubaunorexa POIL
https://resh.edu.ru/
[TpakTuyeckas padora Ne 2 o Teme bubmaorexa LOK
47 "BrusiHue pa3nuyHbIX GaKTOPOB HA htips://edsoo.1u
p p | bubnmmorexa POII
MOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS https://resh.edu.ru/
DnektponuTrdeckas aucconnanusi. CuiabHbIe Bubmmoreka HOK
48 U cl1a0bIe JIEKTPOIHThI. CTEIIeHb https://edsoo.u
p ' bubnuorexa POII
aucconranuu https://resh.edu.ru/
Honnoe npousseaeHue Boapl. Cpeaa BOIHBIX Bubmmorexa HOK
49 acTBOpoB. Bomopoaueiit mokasarens (pH) hitps://edsoo.ru
P POB. BOMOPOA p bubmnorexa POII
pactBopa https://resh.edu.ru/
bubnunoreka LIOK
50 I'uaponus coneif. Peakiym, mpoTekaromnye B https://edsoo.ru
pacTBOpAX AIEKTPOJIUTOB bubnuotexa POIII
https://resh.edu.ru/
bubnmorexa LIOK
51 I'maposnus coneid. Peakiiu, mpoTekaromnye B https://edso0.ru
pacTBOpaxX AIEKTPOJIUTOB bubnunorexa POIII
https://resh.edu.ru/
[TpakTryeckas pabora Ne 3 o Teme Bubmiorexa OK
52 "XUMHYeCcKHe peakiii B pacTBOpax https://edsoo.u
P p p bu6nuorexa POII
SJIEKTPOIUTOB https://resh.edu.ru/
OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC bubmmorexa LIOK
53 eakuuu. BaxxHeie OKUCINTEIN U hitps://edsoo.ru
peaxiuy. bubmnorexa POII

BOCCTaAaHOBHTCIIN

https://resh.edu.ru/
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54

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakunu. BaxuHeunire OKUCIUTENU U
BOCCTaHOBUTEIIN

bubnunoreka LIOK
https://edsoo.ru
Bbubmaunorexa POII
https://resh.edu.ru/

55

MeTo[ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
Oananca

bu6nmoreka [IOK

https://edsoo.ru

bubanorexa POII
https://resh.edu.ru/

56

57

58

MeTo/1 3JIeKTPOHHOTO (3JICKTOHHO-MOHHOT0)
Oaylanca

DIEeKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIECTB

DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

bu6nmoreka [IOK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

bubnunoreka LIOK
https://edsoo.ru
bubmuorexa POIII
https://resh.edu.ru/

bubnunoreka LIOK
https://edsoo.ru
bubmuorexa POIII
https://resh.edu.ru/

59

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

bubnmorexa LIOK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

60

61

Pemenue 3amaq Pa3JINIHbIX TUIIOB

Pemenue 3amaq Pa3JINIHbIX TUIIOB

bubnmorexa LIOK
https://edsoo.ru
Bbubmauorexa POII
https://resh.edu.ru/

but6mmorekxa [IOK

https://edsoo.ru

bubnuorexa POII
https://resh.edu.ru/
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CucreMmarusanys 1 00001IeHUE 3HAHUI 10

bubnunoreka LIOK
https://edsoo.ru

62
TeMe " XUMHUYECKUE peakiuun" bubnuorexa POII
https://resh.edu.ru/
bu6nmoreka [IOK
Cucremaruzanusa 1 0000IIeHNE 3HAHUH 110 https://edso0.ru
63 " ]
TeMe "XUMHUYECKHE peaKkIuu bubnuorexa POIII
https://resh.edu.ru/
bu6nmoreka [IOK
64 KontposbHas padota nmo teme "XumMudeckue https://edsoo.ru
peakuu" bubmuorexa POIII
https://resh.edu.ru/
[Tonoxxenue nemetanios B [lepuoguueckoit Bu6mmoreka [JOK
65 cucTeMe Xummuueckux anemeHTos 1. U. https://edsoo.ru
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX bubnuorexa POII
aTromMoB. Ou3MUYECKHE CBOMCTBA HEMETAILIIOB https://resh.edu.ru/
bubnuoreka [{OK
AJoTponus HEMETaJUIOB (Ha PUMepe https://edsoo.ru
66
KHCJI0poAa, cepsl, pocdopa u yriepozaa) bubnuorexa POII
https://resh.edu.ru/
bubmmoteka IIOK
AJUTOTpOTIUS HEMETAJUIOB (Ha TIpUMeEpe https://edsoo.ru
67
KHCII0po/ia, cephl, hocdopa u yriiepoaa) bubnuorexa POIII
https://resh.edu.ru/
bubmmoteka IIOK
68 Bomnopon: momyuenue, pusndeckue u https://edsoo.ru
XMMHYECKHE CBOMCTBA. [ uipuIbl bubanorexa POII
https://resh.edu.ru/
["anoreHsl: HaXOX/IEHNE B IPHPOJIE, CIIOCOOHI Bu6moreka LHOK
69 NoJTy4eHus1, GU3NYECKUE U XUMUUYECKHE hitps://edsoo.ru
yd ’ bubnmnorexa POIII

CBOMCTBA

https://resh.edu.ru/
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["anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI

bubnunoreka LIOK
https://edsoo.ru

70 HOJIE/"—IGHI/I}I, ¢busnyeckre 1 XUMHUYECKHUE Bubmiorexa PAIII
CBOHUCTBA https://resh.edu.ru/
l'anorenoBonopoasl. Baxxnenmue Bubmmoreka HOK

71 KHUCIIOPOACOAEPIKAIINE COETUHEHNS https://edsoo.u

P P bubmuoreka POIII
I'aJIOTCHOB https://resh.edu.ru/
l"anorenoBonopoasl. Baxkneiue brbmorexa LIOK

12 KHACIOPOACOIEPIKAIUE COEAUHEHUS https://edsoo.u

poAcOACpKall A bubmuorexa POIII
raJIorcHOB https://resh.edu.ru/
JlaGopaTopHble U TPOMBIIIUICHHBIC CITOCOOBI Brbmiorexa [IOK
73 IIOJIy4YEHHS rajloreHoB. [IpuMenenue https://edsoo. 1
yd - HP . bubanorexa POIII
TaJIOTEHOB U UX COECIUHEHUN https://resh.edu.ru/
[IpakTnueckas padora Ne 4. Pemenue Bubmuorexa LIOK

74 SKCHEPUMEHTAILHBIX 3a4a4 II0 TEME https://edsoo.1u

. p . A bubanorexa POIII
l'anorensl https://resh.edu.ru/

Kucnmopon: mabopatopHbIe U TPOMBIIIITICHHBIS Bu6smorexa LIOK

CHIOCOOBI TIOTy4YeHUS, PU3NICCKUE U https://edsoo.ru

75 .
xuMudeckne cBoiictsa. O30H. [IpuMeHeHne Bubnnorexa POIII
KHCIOPO/A 1 030Ha https://resh.edu.ru/

bubmmoteka IIOK
https://edsoo0.ru

76 OKCHIBI U TIEPOKCH/TBI Bubmiorexa PAII

https://resh.edu.ru/
bubmuoreka [{OK

77 OKcHOBI U IEPOKCUIBI hitps://eds00.1

A p A Bbubmmorexa POIII
https://resh.edu.ru/

78 Pemenue 3an1a4 pa3nuyHbIX TUIIOB bu6muoreka [JOK
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https://edso0.ru

bubnuorexa POII
https://resh.edu.ru/
bubnunorexa LIOK
79 Pemenue 3aga4 pa3nuIHbBIX TUIIOB https://edsoo.u
At p bubmuorexa POIII
https://resh.edu.ru/
Cepa: HaXOXKJIEHUE B MPUPOJIEC, CIIOCOOBI Bubmorexa HOK
80 MoNy4YeHus1, GU3NIECKUE U XUMHUYECKHUE https://eds00.1u
Efq ’ bubmmotexa POII
CBOHUCTBA https://resh.edu.ru/
Cepa: HaXOXKJIEHUE B MPUPOJIEC, CITOCOOBI bubnnorexa [JOK
81 MOJTy4eHHs, PU3NIECKUE U XUMHUYECKHUE hiips://edso0.ry
Elq ’ bubnuorexa POII
CBOHCTBA https://resh.edu.ru/
Cepa: HaXOXKJICHUE B MPUPOJIE, CIIOCOOBI Bubmnorexa HOK
82 moTydeHus1, GU3NIECKUE U XUMUICCKHE hiips://edso0.ry
E’q ’ bubnuorexa POII
CBOHCTBA https://resh.edu.ru/
bubmmoreka IIOK
https://edsoo.ru
83 CepoBonopon, cyabhuabl Bubmiorexa PAII
https://resh.edu.ru/
bu6mmoteka IIOK
Kucnopoaconepxamue cCoeIMHEHUS CEPHI. https://edsoo.ru
84 . .
Oco0eHHOCTH CBOMCTB CEpHON KUCIOThI bubnuorexa POIII
https://resh.edu.ru/
bubmuoreka [{OK
Kucnopoacoaepskaiine COeTMHEHUS CEPHI. https://edsoo0.ru
85 . .
Oco0GeHHOCTH CBOMCTB CEpHON KUCIOThI bubnuorexa POII

https://resh.edu.ru/
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[TpakTuyeckas padora Ne 5. Pemenue

bubnunoreka LIOK
https://edsoo.ru

86 DKCIEPUMEHTAILHEIX 3a4a4 110 TeMe "Cepa u
. P | a p bubnmorexa POIII
CC COCANHCHUA https://resh.edu.ru/
A30T: HAaXOXKIEHNE B TIPHPOJIE, CIIOCOOBI brbmorexa LIOK
87 MoNy4YeHus1, GU3NIECKUE U XUMHUYECKHUE hitps://eds00.
Erq ’ bubmuorexa POII
CBOMCTBAa. AMMHAK, HUTPHJIBI https://resh.edu.ru/
A3OT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI Bubmiorexa [OK
88 moTydeHus1, GU3NICCKHUE U XUMUICCKHE https://edsoo.u
}’q ’ bubnuorexa POIII
CBOMCTBAa. AMMHMAK, HUTPHIBI https://resh.edu.ru/
bubnunoreka LIOK
Kucnopoaconepxaiiye coequHEHHS a30Ta. https://edsoo.ru
89 N N
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI bubanorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
Kucnopoaconep:xamme coeAMHEHNS a30Ta. https://edsoo.ru
90 N .
Oco0eHHOCTH CBOMCTB a30THOM KHUCIIOTHI bubanorexa POIII
https://resh.edu.ru/
bubnmorexa LIOK
Kucnoposconepxaiiue CoeIMHEHHUS a30Ta. https://edso0.ru
91 N N
Oco0eHHOCTH CBOMCTB a30THOM KHUCIIOTHI bubmuorexka POIII
https://resh.edu.ru/
bubnmorexa LIOK
Kucnoponcoaepxaume coeiuHeHus a3oTa. https://edso0.ru
92 N N
OCco0EHHOCTH CBOMCTB a30THON KUCIIOTHI Bbubmmorexa POIII
https://resh.edu.ru/
but6mmorekxa [IOK
[IpumeHeHue a30Ta ¥ €ro COeAUHEHUH. https://edsoo.ru
93
A30THBIE Y100peHHS bubnuorexa POIII

https://resh.edu.ru/
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94

docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI
IMMOJIy4YCHM, (I)I/ISI/I‘ICCKI/IC U XUMHNYCCKUC

bubnunoreka LIOK
https://edsoo.ru

M bubnmorexa POIII
coiictBa. @ochuns u hochun https://resh.edu.ru/
®docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI Bubmiorexa IIOK

95 MoNy4YeHus1, GU3NIECKUE U XUMHUYECKHUE hilps://edsoo.
Efq ’ bubmuorexa POII
cBoiictBa. Dochuas u hochun https://resh.edu.ru/
bu6nmoreka [IOK
Oxcunsl hocdopa, pochopcoaepxaiime https://edsoo.ru
96 .
kucnotel. Conmu pochopHOI KUCTOTHI bubnuorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
Oxkcunbl hocdopa, pochopconepxarime https://edsoo.ru
97 .
kucnotel. Conu pocopHOI KUCTOTHI bubnuorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
08 [Tpumenenne hocdopa u ero CoeTMHCHUN. https://edsoo.ru
docdopHbie y1oOpeHus bubnuotexa POIII
https://resh.edu.ru/
bubnuoreka [{OK
99 [Tpumenenwue dochopa u ero CoeMHEHUIA. https://edsoo.ru
®dochopuble y1oOpeHus bubnuorexa POII
https://resh.edu.ru/
ITpakTryeckas pabora Ne 6. Pemenue Bubmuorexa HOK
100 AKCIEPUMEHTAIIbHBIX 337a4 110 TeMe "A30T U https://edsoo.u
P g ., bubnmnorexa POIII
dbocdop u Ux coeqMHEHUS https://resh.edu.ru/
Yrnepos: HaxoXJIeHUE B IPUPOJIE, Bubmorexa OK
101 aJUIOTPOMHbIE MOU(pUKAIUY; (pU3HUecKre u hitps://edsoo. I
p ’ bubnuortexa POIII

XUMHNYECKHEC CBOI\/’ICTBa, IIPUMCHCHUC

https://resh.edu.ru/
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102

VYriepoa: HaX0XACHUE B IIPUPOJE,
JUIOTPONHBIE MOU(pUKAIUK; (pU3HUecKue u

bubnunoreka LIOK
https://edsoo.ru

’ bubnmorexa POIII
XUMHYECKHUE CBOMCTBA, TPUMCHEHHE https://resh.edu.ru/
bu6nmoreka [IOK
103 Oxcun yriepoaa(ll), okcua yriepona(1V), https://edsoo.ru
YTOJIbHAs KMCIIOTA U €€ CONM bubinorexa POLL
https://resh.edu.ru/
bu6nmoreka [IOK
104 Okcup yriepoaa(ll), okcun yraepona(1V), https://edsoo.ru
YTOJIbHAs KHCJIOTA U €€ COJH bubnmnorexa POILI
https://resh.edu.ru/
bubnunoreka LIOK
105 Pemenue 3amau pa3aMvHbBIX THIIOB https://edsoo. 1
bubnuorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
106 Pemrenue 3a1a4 pa3ImyHbBIX THIIOB https://eds00.1u
bubnuotexa POIII
https://resh.edu.ru/
Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI Bubmnorexa HOK
107 MOJIy4eHus, PU3NYECKUE U XUMUYECKHE htips://edsoo.ry
M ’ bubnunorexa POIII
CBOHCTBA https://resh.edu.ru/
Kpemuuii: HaxoxJ1eHuE B IPUPOJE, CIIOCOOBI Bubmiorexa IIOK
108 MOJTy4eHUsl, PU3NUYECKUE U XUMUUYECKHE htips://eds00.1U
M ’ bubnmnorexa POIII
CBOHUCTBA https://resh.edu.ru/
but6mmorekxa [IOK
Oxcun kpemuusi(1V), kpeMHuEBast KUCIIOTA, https://edsoo.ru
109
CUJIMKATBI bubnuortexa POIII

https://resh.edu.ru/
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110

Oxcup kpemuusi(1V), kpeMHueBas KUCIoTa,
CHJIMKATbI

bubnunoreka LIOK
https://edsoo.ru
Bbubmaunorexa POII
https://resh.edu.ru/

111

IIpuMeHeHHne KpEMHUS U €70 COCIUHEHUM.
Crexko, ero noay4eHue, BUJbl CTEKIIA

bu6nmoreka [IOK
https://edsoo.ru
bubanorexa POII
https://resh.edu.ru/

112

113

114

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

Pemenue 3amau Pa3JIMYIHBIX TUIIOB

Cucremarusanys 1 00001IeHUE 3HAHUM 110
Teme "Hemeraier"

bu6nmoreka [IOK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

bubnunoreka LIOK
https://edsoo.ru
bubmuorexa POIII
https://resh.edu.ru/

bubnunoreka LIOK
https://edsoo.ru
bubmuorexa POIII
https://resh.edu.ru/

115

Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110
TeMe "HemeTasmabr"

bubnmorexa LIOK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

116

117

Konrtponsnas pabota no reme "Hemerasmisr"

AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHs OINO0K

bubnmorexa LIOK
https://edsoo.ru
Bbubmauorexa POII
https://resh.edu.ru/

but6mmorekxa [IOK

https://edsoo.ru

bubnuorexa POII
https://resh.edu.ru/
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[Tonoxenune meranos B [lepuoguyueckoit Bu6muorexa [IOK
CUCTEME XMMUYECKUX DIIEMEHTOB. https://edsoo.ru
118
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX bubnumorexa POII
000J104EK aTOMOB METAJLIIOB https://resh.edu.ru/
ITonoxenue meramios B [lepuonnyeckon Bu6muorexa [IOK
CUCTEME XMMUYECKUX DIIEMEHTOB. https://edsoo.ru
119
Oco0eHHOCTH CTPOECHUS SIEKTPOHHBIX bubnumorexa POII
000J104EK aTOMOB METAJLIIOB https://resh.edu.ru/
bubnunoreka LIOK
OO6mue GpuznuecKkre CBOMCTBA METAIIOB. https://edsoo.ru
120
[IpuMeHeHne MeTauIoB B OBITY U TEXHHKE bubnuorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
OO6mue ¢puznyecKkue CBOMCTBa METAIIIOB. https://edsoo.ru
121
[IpuMeHeHne MeTauIoB B OBITY U TEXHHKE bubnuorexa POIII
https://resh.edu.ru/
bubnuoreka [{OK
122 C MetaioB. Kopposus Metamios https://edso0.1
fUIaBel JIIOB. Bopp bubnuorexa POII
https://resh.edu.ru/
bubnmorexa LIOK
123 C K https://edsoo.ru
r1aBbl MeTalioB. Koppo3us mMeTannos Brbmiorexa POIII
https://resh.edu.ru/
bu6mmoteka [IOK
194 p https://edsoo.ru
eIIeHre 33714 Pa3IMYHBIX THIIOB Bubmiorexa PRI
https://resh.edu.ru/
DNEKTPOXUMHUECKUN Psiji HANPsKEHUH bubmnorexa LHOK
195 06 6 https://edsoo.ru
MeTayioB. OOIIHe CITOCOOBI TTOTyUSHUS Eubmiorexa PRI

METAaJIJIOB

https://resh.edu.ru/
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DNEKTPOXUMHYECKHUN Psiji HAPSHKEHUI

bubnunoreka LIOK
https://edsoo.ru

126 MeTayioB. O0IIHe CriocoObl MOTyUeHUs EuGmorexa POIII

METaJlI0B https://resh.edu.ru/

OO0mmas xapakrepucTuka metamioB |A-

rpynusl Ileppoaudyeckoi cucTemsl Bu6mmorexa [IOK
127 XUMHYECKHX 3JIeMeHTOB. HaTpwii u xanmii: https://edso0.ru

noJiydeHue, GU3NIECKue i XUMUICCKIE bubmuorexa POII

CBOICTBA, IPUMEHEHHUE MTPOCTHIX BELIECTB U https://resh.edu.ru/

HUX COEINHEHNN

OOmas xapakTepucTuka MeTamion |A-

rpynisl [leppoaudyeckoi cucTemsl Bu6nmorexa [TOK
128 XUMHAYECKHX 3JeMEeHTOB. Hatpuit u kanuii: https://edsoo.ru

noJiyuyeHue, PU3nYecKue 1 XUMHUIECKHe bubmorexa POLII

CBOICTBA, IPUMEHEHHUE MTPOCTHIX BELIECTB U https://resh.edu.ru/

UX COEINHEHNN

O6m1as xapakrepuctruka metayioB |A-

rpynisl [lepruogudyeckoit cuctemsl Bu6nmorexa [{OK
129 XUMHYECKUX IJIEMEHTOB. Maruui u KaJbLUid: https://edsoo.ru

nojydeHue, pu3ndeckue U XuMHYECKHE bubmmorexa PO

CBOMCTBA, IPUMEHEHHUE TIPOCTHIX BEIIECTB U https://resh.edu.ru/

HX COEIUHEHUI

O6m1as xapakrepuctruka metayioB [A-

rpymisl [leproandeckoit cucTemMbl Bu6amnoreka L{OK
130 XUMHAYECKHX 3JICMEHTOB. Maruuii u KajibIuii: https://edso00.ru

noydeHue, pU3NIECKue ¥ XAMUIECKUE bubmorexa PO

CBOWCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U https://resh.edu.ru/

UX COETUHEHMI

but6mmorekxa [IOK

131 XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS https://edsoo.ru

bubmmoreka POIII
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https://resh.edu.ru/

bubnunoreka LIOK
132 ANIOMHHUI: TONTydeHue, GU3NIECKHe U https://edso0o.ru
XUMUYECKHE CBOWCTBA, IPUMEHECHHE bubnuorexa POII
https://resh.edu.ru/
bubnunorexa LIOK
133 AJIOMUHHN: TIOTy4eHue, QU3nuecKue u https://edso0o.ru
XUMUYECKHE CBOWCTBA, IPUMEHECHHE bubnuorexa POII
https://resh.edu.ru/
AMporepHbIe CBOMCTBA OKCHIA U Bu6auoreka LIOK
THJIPOKCUA ATFOMUHUS, https://edsoo.ru
134
TUIPOKCOKOMIUIEKCHI aJTFOMUHUS, UX bubnuorexa POIII
PUMCHEHHE https://resh.edu.ru/
bubnunoreka LIOK
135 p https://edso0.ru
eIICHHE 3a]a4 PA3JIMYHBIX TUIIOB Eubimorexa PO
https://resh.edu.ru/
bubnmorexa LIOK
136 p https://edsoo.ru
eIIeHHE 3a]]a4 Pa3JInYHbIX TUIIOB Bubmmorexa PO
https://resh.edu.ru/
ITpakTryeckas pabora Ne 7. Pemenue bubnnorexa [JOK
137 https://edsoo.ru
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME Butmmorexa PO
"MeTaJisl TIaBHBIX MOArpynn” https://resh.edu.ru/
OO01mas xapakTepucTUKa METaIOB Bu6imoreka [JOK
no6ounbIx noarpynn (b-rpymm) https://edsoo.ru
138 .
[Teproanueckoit CUCTEMbI XUMHUYECKHUX bubmuorexa POIII
3IIEMEHTOR https://resh.edu.ru/
. but6mmorekxa [IOK
duznueckre 1 XMMUUYECKHE CBOMCTBA Xpoma
139 P https://eds00.ru

n €ro COCHHHCHHﬁ, HUX NPpUMCHCHUC

bubmmoreka POIII
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bubnunoreka LIOK
140 du3HUECKUEe U XUMUYECKHE CBOWCTBA XpoMa https://edsoo.ru
U €ro COCAMHEHUH, UX IPUMEHEHNE bubnuorexa POII
https://resh.edu.ru/
Baxwnelinme coelMHEHUs Maprasiia. Bubmuorexa IHOK
141 Ilepmanranar xajaus, ero OKUCIUTEIbHBIC https://eds00.1
pv ’ Bubmmorexa POIII
CBOHUCTBA https://resh.edu.ru/
Baxwnerime coeMHEHUs Maprasiia. Bubmiorexa IIOK
142 Ilepmanranar xajaus, ero OKUCIUTEIbHBIC https://edsoo.u
pu ’ bubmuorexa POIII
CBOHCTBA https://resh.edu.ru/
dusnueckue U XUMHUYECKHE CBOMCTBA JKeje3a brbmorexa [IOK
143 U ero coenuHenuil. [lonyuenue u https://edsoo.u
: i bubnuorexa POII
MIPUMEHEHHE CILJIAaBOB XKeje3a https://resh.edu.ru/
dusnueckne 1 XUMHUYECKHE CBOMCTBA Kele3a brbmorexa LIOK
144 " ero coenuHeHui. [lomyuenne u https://edsoo.1u
) i bubnuorexa POIII
MIPUMEHECHHE CIUTABOB XKelie3a https://resh.edu.ru/
bubmmoteka IIOK
145 dusnueckue U XUMHUYECKHE CBOMCTBA MEIH U https://edsoo.ru
€€ COeIMHEHNI, UX IPUMEHEHUE bubnuorexa POIII
https://resh.edu.ru/
bubnmorexa LIOK
146 du3nvecKue U XUMUYECKAE CBOMCTBA MEIA U https://edso0.ru
eé CoeIMHEHH T, UX PUMEHEHHE bubnunorexa POII
https://resh.edu.ru/
dusnueckue U XUMHUECKHE CBOMCTBA [[MHKA brbmorexa [IOK
147 U €0 COENUHEHUN, UX IPUMEHEHNE https://edsoo.u
> p ) Bbubmmorexa POIII

FI/I,[[pOKCOKOMHJ'ICKCBI OHMHKa

https://resh.edu.ru/
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148

dusnueckue U XUMUYCSCKUE CBOMCTBA [IUHKA
U €0 COCIMHEHU, NX IPUMEHEHHUE.
I'mapoKCOKOMILIEKCHI INHKA

bubnunoreka LIOK
https://edsoo.ru
Bbubmaunorexa POII
https://resh.edu.ru/

149

[TpakTuyeckas padora Ne 8. Pemenue
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"MeTtasipl TOOOYHBIX TTOATPYIIT"

bu6nmoreka [IOK
https://edsoo.ru
bubanorexa POII
https://resh.edu.ru/

150

151

152

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

O06o00muIeHre 1 CUCTEMAaTH3AIMS U3Y9EHHOTO
Marepuania o teme "MeTaysr"

bu6nmoreka [IOK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

bubnunoreka LIOK
https://edsoo.ru
bubmuorexa POIII
https://resh.edu.ru/

bubnunoreka LIOK
https://edsoo.ru
bubmuorexa POIII
https://resh.edu.ru/

153

O0600111eHrEe U cUCTEMAaTU3allNs U3YYEHHOTO
Marepuaia o teme "MeTaysr"

bubnmorexa LIOK
https://edsoo.ru
bubaunorexa POII
https://resh.edu.ru/

154

155

KonrtponsHas padorta no reme "Metasibr"

AHanu3 pe3yiabTaToB KOHTPOJIBHOU pabOTHI,
KOPPEKIHs OINO0K

bubnmorexa LIOK
https://edsoo.ru
Bbubmauorexa POII
https://resh.edu.ru/

but6mmorekxa [IOK

https://edsoo.ru

bubnuorexa POII
https://resh.edu.ru/
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Poinb XxumMun B obecrieueHIH yCTOWYHBOTO

bubnunoreka LIOK
https://edsoo.ru

156 pa3Butus yenoeuecTBa. [loHsaTHE O HAYUHBIX Eubimorexa POII
MeTOoAaX UCCIEOBaHUs BEIIECTB https://resh.edu.ru/
HayuHble MpUHITUITBI OpraHU3AIAH Bu6muoreka [JOK
XHUMHUYECKOTO TIPOU3BO/ICTBA. https://edsoo.ru
157
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS bubnumorexa POII
BAKHEHIIINX BEIIeCTB https://resh.edu.ru/
HayuHble npuHIUIBI OpraHU3auu Bubmuoreka [JOK
XUMHYECKOTO TIPOU3BOICTBA. https://edsoo.ru
158
[IpombliieHHbIE CIOCOOBI MOTYYEHHUS bubnuorexa POIII
BAKHEHIIINX BEIIeCTB https://resh.edu.ru/
bubnunoreka LIOK
XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH https://edsoo.ru
159 b
CpEIbI U €T0 MOCIEACTBUS nommoreka POILL
https://resh.edu.ru/
bubnuoreka [{OK
XuMHUSI 1 37J0POBbE YETOBEKA. https://edsoo.ru
160
JlekapcTBeHHBIE CpEACTBA bubnuorexa POII
https://resh.edu.ru/
bubnmorexa LIOK
Xumust umy. Pojb XuMun B 00ecrieueHun https://edsoo.ru
161 .
MUIIEBON O€30MacHOCTH bubnunorexa POIII
https://resh.edu.ru/
bubmmoteka IIOK
162 KocMmeTrnueckue u napdroMepHbIe CpeACTBa. https://edsoo.ru
briToBas xumus bubmuotexa POIII
https://resh.edu.ru/
X¥MHS B CTpOUTENBCTBE. BakHelmue bubmnorexa LHOK
163 https://edso0.ru
CTPOUTETBHBIE M KOHCTPYKIIMOHHBIE Eubmiorexa PRI

MaTepHuabl

https://resh.edu.ru/
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bubnunoreka LIOK
XuMUsl B CETLCKOM XO3SUCTBE. https://edso0.ru
164 1
Oprannyeckre 1 MUHEPAJIbHBIE YI00peHUS bubnuorexa POII
https://resh.edu.ru/
bu6nmoreka [IOK
165 Cucremaruzanusa 1 0000IIeHNE 3HAHUH 110 1 https://edso0.ru
TEME bubmuoreka POIII
https://resh.edu.ru/
bu6nmoreka [IOK
166 CucremMatu3anys 1 00001IeHNEe 3HAHUH 110 1 https://edso0.ru
TEME bubmuorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
167 CucremMatu3anys 1 00001IeHNEe 3HAHUH 110 1 https://edsoo.ru
TEME bubmuorexa POIII
https://resh.edu.ru/
bubnunoreka LIOK
168 Cucremaruzanuusa 1 0000IIeHNE 3HAHUN 110 1 https://edsoo.ru
TEME bubmuorexa POIII
https://resh.edu.ru/
bubnmorexa LIOK
169 Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110 1 https://edsoo.ru
TEME bubmuorexka POIII
https://resh.edu.ru/
bubnmorexa LIOK
170 Cucremaruzanusa 1 0000IIEHNE 3HAHUN 110 1 https://edso0.ru
TEME Bbubmmorexa POIII
https://resh.edu.ru/
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 11 xnacc/ I'abpuensu O.C., OctpoymoB U.I'., CnagkoB C.A., JIéBkun A.H., Akimonepnoe o0miectBo «M3narensctBo «lIpocBemienne»
» Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlyaun B.B.; non penakuumeit JIynuna B.B., O0miectBo ¢ orpaHn4eHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AxkronepHoe obmiectBo «M3marenberBo «IIpocBemenmey

Bseaute cBoii BapuaHT

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumust Metoamueckoe nocobue — 6a30BbIit ypoBeHb» - M.: lpoda 2022 rox. 2. O.C.I'abpuensn, U.I.Octpoymos,
«O0mas XuMus B TeCTax, 3a/1avax, ynpaxHenusx. 11 kmace» — M.: lpoda, 2023 roxa. 3. O.C.I'abpuensn, [1.H.bepeskun, A.A.VmakoBa «Xumus 11
kiacc: KoHtponbHbIe U TpoBepodYHBIe paboThI K yueOHuKy». — M.: [Ipoda, 2021 r. 4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11
kiacc: Hacronpnas kuura it yaurens». Yacts 1 — M.: Ipoda, 2019 rox. 5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronpnas kuura muist yuurensi». Yacts 2 — M.: lpoda, 2022 rox. 6. O.C.I'abpuensH, I1.B.Pemeros, N.I'.OctpoymoBa «3agaun 1o XUMUU U CIIOCOOBI
ux pemeHus» - M.: «/Ipodan, 2021roa. 7. B.I'. [lenncosa «Xumus 11 knacc noypousnsie miansl o yueouuky O.C.I'abpuensna, I'.I".JIbicoBoii» -
Bonarorpany Yuurens 2018roxa. 8. M.A.Psa6osa, V.}0.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 xmacey, - M.: Dx3amen, 2019r. 9. 9. O.C.I'abpuenss,
N.I".octpoymoB «XuMHuYecKHii skcriepuMenT B mmkoie 11 kmacey; - M.: Ipoda. —2019 roa.

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azera «Xumusi» u caiit 1y yuurens «5 uay Ha ypok xumum» http://him.1september.ru Equnas xomnexus LIOP:
ITpenmernas xomtekuus «Xumusi» http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEpUMEHTHI: XuMus. Kosekus
Poccutickoro o6meo0pa3zoBarensHoro moprana http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOGeporoii http://www alhimik.ru
Bcepoccuiickas onmumnuaza MKoILHUKOB 1o XuMuu http://chem.rusolymp.ru Opranndeckas XMMuUs: 3JIEKTPOHHBIN YUEOHUK [T CPETHEN HIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: IEKTPOHHBIN yueOHUK http://www hemi.nsu.ru OTKpBITBIN KOJUIETK: XUMUS
http://www.chemistry.ru JluctaHIMOHHAsE OTUMITHA/A IO XUMHHU: TEIEKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBINA TPOEKT
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