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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oOImiero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI o0Opa3oBaTenbpHON MIPOTPaMMBI CpEeIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPaMMbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yuyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLMpPOBAHHOTO,
npouibHOr0 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJIKEHU OOyYEHHS B OpraHuU3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3HAa4€HUE MpeaMeTa «XHUMHS» IMOIy4daeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUM C  OCHOBOIOJIAraroIIMMHU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3ynbTaToB OOyYeHHUs M TPeOOBAaHUM K YPOBHIO TMOJATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUU QYHKIIMH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alus KOTOpoW oOecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LENAX, COAEpX aHuM, OOILIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaeT
ONpe/ieJICHHe: NPUHIUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuXxcs B
paMKax WTOTOBOM arTectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriyOJI€HHOTO U3YYEHUSI XUMUU:



e YCTAaHAaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHIEIbHBIX Npoduiei, mnpeaycMaTpUBaeT
pacrpeeieHue W CTPYKTYpUPOBAaHHE €ro IO KJaccaMm, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAéT NPUMEPHOE pacHpeleleHUuEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTAEIBbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
Marepuajia ¢ y4€TOM JIOTUKU IMOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pPEe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOydYarolerocs IO OCBOCHHIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMUSAM B IIpOrpamMMme MO XMMHH IPESyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOil MO  XUMHUHU
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH coliep)kaHusl yueOHOro mpeaMmera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIONIECH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiig 00yyeHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEH B cUCTEME
nuddepeHIMpoBaHHOTO OOYyYEeHUS Ha YPOBHE CpeIHEro oobmiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUMM  3TalloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCUUIUIMH B By3aX W OpraHU3AlMIX CPETHETO MPO(ecCHOHATBHOTIO
oOpa3zoBanus. B 93Toli CBs3M wM3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha  paclIMpeHue W yrayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOLIMXCS, BEIOPABIINX ONpeaeaEHHbIN Mpoduiib
oOy4eHusi, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIETr0 MOMYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonanbHoro oopasoBanusi. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOlt 00pa3oBaTEIbHOM MPOTpaMMBbl CpeAHEro oO0IIero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMK y4eOHOTo TpyAa H
O00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, WMMEIONIMX  MEXKIUCIUIIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [lpu onpeneneHuu Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJEpPKaHUS 3TUX KypCOB B INPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYIHOCTb IIPEIMETHBIX 3HAHUU H
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. DTa cucTeMa
3HAHMI MOJy4YaeT ONpeaeiEHHOE TEOPETHUYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEeHHUs IpeaMeTra obOecredeHa
BO3MOXXHOCTh 3HAUUTENIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUMPEHHUSA U YIIIyOJeHUS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUUYECKOW KUHETHUKU
U TEpMOAMHAMMKHU. M3ydeHHe nepuoaudeckoro 3akoHa u llepuogmueckoi
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSACHSAETCS ¢ TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUN pHu €€ o0pa3oBaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUIIOB ~ peakuud  JOomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IMPOLIECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MHPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMil.

Ocoboe 3HayeHHe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHS JIJIsl KJIACCOB ONpeeIEHHOTo mpoduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro npoduiis OObIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIipHAs Teopusi (MOJEKyJsipHas Teopus B (U3UKE), 3aKOHBI COXPAHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHHMH BEILECTB U IPYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB  XUMHKO-
ounonornyeckoro npoduist OOJBLUINKI yAEIbHBIM BeCc OyJIeT MMETh OpraHuYecKas
xumusi. B »3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTb i Oosee
OOCTOATENIBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEpPY, TAKHUE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. I[Ipu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHHs OCHOB HayyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEaMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpeaMeTb», «MaTtemaTuka u
uHpopMaTuka» 1 «Pycckuil sI3bIK U IUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUNA: O MaTEPUATILHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCreYeHnn palMOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YEIOBEKa, a TaKXKe JKOJIOIMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOHOMN Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00INX
Hay4YHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4arommxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN UIsi OOBSICHEHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, IJIi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKU C MO3UIIMI KOJIOTHYECKOW 0€30MacCHOCTH MOCIIECTBUN
OBITOBOM M MPOU3BOJACTBEHHON JEATEILHOCTH YEIOBEKa, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, UCIIOJb30BaHUEM U  IepepabOTKON
BEIIIECTB;

e yriuyOJieHWe TIPEACTABJICHHM O  HAy4HBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl MPUOOpPETEHUST YMEHHUM OpUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHECHHMS XHUMHYECKUX SIBJICHUM, UMEIONIUX MECTO B
MPUPO/JIC, B MPAKTUYECKOU JIESITEIHLHOCTH U TOBCEIHEBHOM KU3HHU.

B mnnaHe peanu3anuu TMEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
GyHKUIMNA TETOCTHOM CHUCTEMBI CPETHEro oOIiero oOpa3oBaHUs NPU HU3YYCHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE IEIH U 3a]1auH, KaK:

e BOCHUTaHHE YOEKJIEHHOCTM B II03HABAEMOCTH SIBJICHUN MPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 0OJIACTU TEOPETHUECKUX U
MPUKIIAAHBIX HMCCIEIOBAHUN B XUMHUU, (HOPMUPOBAHME MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIIMM K OOYYEHUIO U TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00I1IeYeJIOBEYECKHUX [ICHHOCTEH;

e pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO YCHIENTHOM Mpo(dheCCHOHATBHON U OO0LIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opMupOBaHHME yYMEHUM MU HABBIKOB Pa3yMHOI'0 MNPUPOIOTOIb30BAHMUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO01iee 9nCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHUHU Ha YTIIyOJICHHOM
YpOBHE CcpeaHero obiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XHMMHUHW, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COEAMHEHMsX. Tumbl THOpPUAM3aLlMM aTOMHBIX OpOUTasel
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLENTOpHbINM). TUNBl MNEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemecTB. IloHsTHe o0 CcBOOOAHOM paaukane, HyKJIeopuie Hu
anexkTpodue.

Teopuss crpoeHnss opranndeckux coeauHenud A.M. Dbyrtnepoa wu
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHas. M3omepus. Bunabl wn30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kimaccupukaMu oOpraHuyeckux BeriecTB. [loHaTtue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJaTypa opranndeckux coeauHeHuid (IUPAC) m TpuBmandbHbIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUA B OPTaHUYECKOU XUMUH.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HUX IIPEBpAlLlCHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, ONBITHl MO MPEBPAILICHUID OPraHMYECKUX BEIIECTB IPU HATPEBAHUU
(mnaBieHue, OOyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBaHHE MOJEICH MOJIEKY
OpPraHWYECKUX BEIIECTB.

YriaeBoaopoasl.

Aunkansbl. ["'omosiornyeckuil psii ankaHoB, oOmmas (GpopmMysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-



ruOpuan3aiys aTOMHBIX OopOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKHE CBOWMCTBA
AJIKaHOB.

XVAMHMUYECKHE CBOMCTBA QJIKAaHOB: PEAKIHMHM 3aMEUICHUS, HW30MEPHU3ALNH,
JNETUPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipencrasnenue o
MEXaHHU3ME PEaKIUi PaAUKAIBHOIO 3aMEILICHMUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O61mas ¢popmynna, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOEHMSI M XHMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTaH, LMUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMonornueckuil psiji ajakeHoB, oOmas (GopMyrina, HOMEHKIIATYpa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKeHOB, Sp*-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3AMEIICHUS B O-ITOJIOKECHHE
IIPU JBOMHOM CBSI3H, MOJMMEpU3alnd U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOMYYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaneHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynauposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
COMpPSKEHHBIX JUEHOB. CrIOCOOBI MOJIyYeHUsI U MPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpHS. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AJIKUHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA AJTKHWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECAWHEHUs,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJeKylIbl OeH3ona. dusnyeckue CBOMCTBA apeHOB. XHMHYECKUE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJuKalle, PEaKUWHW NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpe aJKWIbHBIX pPATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajnoreHoB. OcobGeHHoCTH



XUMHUUYECKUX CBOUCTB cTupoia. [Tomumepuzanus ctupona. CriocoObl MOTyYeHUs U
MIPUMEHCHUE aPOMATHUYECKUX YTIIEBOIOPOAOB.

[Ipuponnsiii Ta3. [lomytHele HedTsIHBIE Ta3bl. HegTh u €€ mpoucxoxaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:
MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, NX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTMyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
aMuHOTpymmy. JledcTBUE Ha TaJOTEHIPOU3BOAHBIE BOJHOIO H CIUPTOBOTO
pactBopa wIENOYd. B3auMoJelCcTBUE IUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COETMHEHUSAX. Hcnonbs3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TIPU CHUHTE3E
OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpAILCHUII:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kalihs, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yIJIepoa ¥ BOAOPOJIa B OPraHMYECKUX BEHIECTBAX, IIOJYYECHHE OTHUIICHA H
U3Y4YeHHUE €ro CBOWCTB, O3HaKoMJeHHe ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpasllaMM TUIACTMAcC, KayuyyKOB M PE3UHBI, MOJICJIMPOBAHUE MOJEKYI
YIJIEBOAOPOIOB U TaJIOT€HIIPOU3BOAHBIX YIJIIEBOIOPOIOB.

Kucaopoacoaep:xammue opranndecKkue cCoeJuHEHHs.

[Ipenenvubie ogHOaTOMHBIE CnUpPThHl. CTpoeHUE MOJIEKYNl (Ha MpUMEpe
METaHOJIa W JdTaHojda). ['oMonorumdeckuil psan, obmas ¢opMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamms. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CIUPTOB. BOAOpOIHBIE CBA3M MEXIAY MOJEKYJIAMU CIOUPTOB.
XUMHUUYECKHE CBOMCTBA: PEAKIUMU 3aMEIICHUS, ACTUApATallud, OKHUCJICHHUS,
B3aUMOJECUCTBUE C  OpPraHMYeCKMMHU UM  HEOPraHWYECKHUMHU  KUCIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHWs W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEIIECHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU
M HEOPraHWYECKHMM KHCIIOTAMHU, Ka4e€CTBEHHAsi pPEaKiusg Ha MHOTOaTOMHBIE
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cnuptel. [IpencraBieHne o MexaHU3ME pPEAKIMN HYKICO(PHUILHOTO 3aMelleHusl.
JlefictBue Ha opraHu3Mm 4esoBeka. C(CnocoObl MOJMYyYEeHHs U T[PUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHME MOJEKYNBI, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0bl nosTyueHus: U npuMeHeHue gpeHona. PenondopmanpaeruaHas cMoia.

KapOoHunbHbIE COEMHEHNS] — aIbAETHIbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmnbl. 'oMOJIOTMYECKUE psilibl alIbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. Du3MUEecKHe CBOWCTBA albICTUIOB H
KETOHOB.  XUMHYECKHME  CBOICTBA  albJErMJAOB U  KETOHOB:  pPEaKUUU
npucoenuHeHnsa. OKHCIIEHNE albJIEeTU0B, KAUECTBEHHBIE PEAKLIUN Ha AJIbJIETUIbI.
Crioco0Ob!I oJTyueHus: ¥ MPUMEHEHHUE albAETUA0B U KETOHOB.

OAHOOCHOBHBIE MTpEEIbHbIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepusa u HoMeHKIatypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHON KHUCHOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOMCTB HENpEAENbHBIX M apOMaTHUYECKHX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIJIOT, THIPOKCUKapOOHOBBIX KucCOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJIbMUTHHOBAsA, OJEHUHOBAs, JUHOEBAS,
JuHoNeH08as KUcnoThl. CocoObl MOTYYEHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. DPuU3NUeCKMe W XMMHUYECKHE CBOMCTBA: THAPOJIHU3 B KHUCIOH U
HIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 11enoYHor cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIIMX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MBpBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JACCTBUE.

OOwas xapakTepucThka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, JH-
U monMcaxapunibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTEs.
XHUMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIUU C yYACTUEM CIIMPTOBBIX U aJbACTUAHOU
IpyMI, CIUPTOBOE MU MOJOYHOKHCIOe OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JakTo3a. BoccTaHaBnuBaoIMe 1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
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nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lomucaxapuasl: kpaxman,
NIMKOT€H M 1eiunofio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmaja, TIJIMKOTeHa U
HEeJUT0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOJI03bl. XUMHUYECKHUE
CBOMCTBAa Kpaxmaja: TMApPOJIN3, KaYeCTBEHHAas PEakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA ILIEJUTIOJIO3bI: TUIPOIN3, MOTyYeHHEe >PHUPOB IeUT0a03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO03a, all€TATHBIN MIEIK).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTbD PA3JIUYHBIX CIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B AJIBJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCIICHHE ATUJIOBOTO COUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aibJAeTUlbl (C THUIPOKCUIIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peakuums raunepuHa ¢
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ Tuapokcuaom meau(ll), Bzaumoneiictue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo TeMaMm «CHupThl U
(benonb», «KapOoHOBBIE KHUCTOTHI. CIIOXKHBIE A3(DUPBD».

A3oTcoaep:kamye OpraHunvecKne CoeJUHEeHHUs.

AMHHBI — OpraHUYecKue MPOU3BOJHBIE amMMuaka. Knaccudukaius aMuHOB:
anupaTuyecKue W apoMaTUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crpoenue moliekyi, obmas gopmysa, U30MEpHUsi, HOMEHKIATypa U (hU3nyecKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUueCKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHUCIIOTOW.
Conu anKuiaMMOHHS.

AHWIMH — TIPEJCTAaBUTEIb aMUHOB apomaTuyeckoro psiga. CTpoeHue
aHunuHa. B3anMHOe BiIMsIHUE TPYIINT aTOMOB B MOJIeKyJie aHuianHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHmwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHe anudaruueckux aMuHOB. [lonydyeHue aHwIMHA W3
HUTPOOEH30a.

Amunokuciotel. HoMenknatypa u nzomepus. OTAenbHbIE IPEACTABUTENH Ol
AMUHOKHUCJIOT: TJMIMH, adaHuH. @Ou3nueckue CBOWCTBA aMHUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPTraHUYECKHUX
COCIMHCHUM, peaKIus TMOJUKOHICHCAIINH, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak mnpupoaHsie TonmuMmephl. [lepBuuHas, BTOpUYHAS W TpPETUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBA OCJIKOB: THUIAPOJIU3, JCHATYypaIus,
KaueCTBEHHBIC PEAKIINU HA OCJIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
pacTBopeHue O€NKOB B BOJIe, JeHaTypalus OeJKOB MpU HarpeBaHUH, IIBETHHIC
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peakiuu Ha O€JKW, pEIICHUE OHKCIEPUMEHTAIBHBIX 33Jlad 10 TeMaM
«A3oTconepkalye — opraHuueckue  coeauHeHus’» U «Pacmo3naBanue
OpPTraHUYECKUX COCTUHEHUIN.

BricoKOMOJIEeKYJISIPHBbIE COeIUHEHMUSI.

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tonmumepubie wmatepuansl. [lmacTMacchl  (MONMMATUIIEH, TOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJUMETHIMETaKpWIAT, TOJUKApOOHATHI,
novdTHWIeHTepedTanat). Y TUIN3alus U nepepadboTka miacTuKa.

DnacToMepsl: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKd
(OyTaareHOBbBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3naraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHs] BEIIECTB M HX MpPEBpallCHUN:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIECHUE JKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxnenue MomnekyasipHOd ¢GOpMysbl OPraHUYECKOTO COCAMHEHHS T10
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI  OPTaHUYECKOrO0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiuu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WJIM CIIOCOOOB
MOJIyYEHHUsI, OMpeeeHue JO0JM BBIXOJAa MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M NMPU U3YYEHUHU OPTaHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTHUW, TaK ¥ TOHITUH, MPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJIEHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukaius, HaOIIOJCHHE, H3MEpPEHHUE,
AKCTIIEPUMEHT, MOJIEJb, MOJICIUPOBAHHUE.
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duznka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYyJa,
HSHEPreTUYECKU YypPOBEHb, BEIIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIeCTBa, (PM3MYECKHE BEIWYWHBI, CIUHUIBI H3MEPEHHUS, CKOPOCTh, SHEPTHUS,
macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOoTpOHBIM THUI THTAHUSA, OpOKEHUE,
dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadus: mosie3HpIE HCKOMTaeMbIe, TOTUIHBO.

TexXHOJIOTHS: THINEBbIC MPOIYKTBI, OCHOBBI PAllMOHAIBLHOTO ITHTAHUA,
MOJOIIIME CPEJICTBA, MATEPUAIBI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siaep. XUMUUeCKHUil 3neMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DnexkTpoHHBIE KOH(PUTYypaIlMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(MDUTYypallMi HOHOB.
DJEKTPOOTPULIATETBLHOCTb.

[lepnognueckuil 3akoH U Ilepuoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepmonnueckoil CHUCTEMBI
XUMHUUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB MO TrpynnaMm ¢ TepuojaM. 3HA4YEHUE
nepuoanueckoro 3akoHa [[.M. Menneneena.

XuUMHUYECKass CBSI3b. BHIbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENITOPHBIN. DHEPrus U JjuHa cBs3u. [1oysipHOCTD, HAPABIECHHOCTD U
HACBHIIIIAEMOCTh KOBaJIeHTHOW cCBsi3u. KpatHbie cBsizu. BojoponHas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUO/IA).
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[IpencraBiienrie 0 KOMIUIEKCHBIX coeAruHeHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucreMax. Mctuaabie pacTBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM PaCTBOPOB:
MaccoBasi JoJIsl BELIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HachlllieHHbIE U
HEHACBILLIEHHBIE PACTBOPHBI, paCTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. T pUBHATLHBIC
Ha3BaHUS OTJICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukaimsa XuMuueckux peakiuii B HEOPraHWYECKOW U OpraHUYeCKOM
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernoBbie 3 (PEKThl XUMUYECKUX PEaKIUi.
TepMoxuMHUYECKHE YpaBHEHUS.

CKopoCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakiuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIEC peakIMu. XuMUYeckoe paBHoBecue. KoHncranra
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunuun Jle [larense.

Onextponutnyeckas aucconuarusi. CuibHbIE W clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJIHBIX PACTBOPOB: KHCIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHS U BOCCTAaHOBJIEHUSI.
Baxnelme OKUCIUTENM W BOCCTAaHOBUTENW. MeETON 3JIEKTPOHHOrO OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W HMX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJA BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJENU
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHre
Cpeabl PacTBOPOB C TMOMOIIBI WHIWKATOPOB, HW3Yy4YCHUE BIMSHUS Pa3IMUHbBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xumusi.

[Tonmoxenne HemerauioB B llepuognueckor cHUCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUecKue
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CBOMCTBAa HEMETAJUIOB. AJJIOTPONUS HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJA, CEPBI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, ¢puznueckue M XUMUYECKHE CBOMCTBA: PEAKIMHU C
METallaMlM M  HEMeTaJUlaMH, BOCCTaHOBHUTENIbHbIE CBOHCTBA. [ HIpuibL
TonIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxkaenne B TpUpOJE, CIOCOOBI MOMydeHUs, (QU3UYCCKUE H
XUMHUYECKUE CBOMCTBA. ['amoreHoBoAopoabl. BaxHelme Kuciaopoacoaepkaime
COEJIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOIYYSHUS
rasioreHoB. [I[puMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. OuU3NUeCKUe U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. HaxoxaeHue B TpHUPOJIE, CIOCOOBI TMONYy4YeHUS, (U3HUECKHE WU
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepri(V1). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMeHeHne cepbl U €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJdydeHus, (Qpundeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azoTa
U €r0 COeTMHEHHI. A30THbBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupojie, CHOCOOBI MOMy4deHUs, (HUUUYECKUE U
xumudeckue cBoictBa. @ochuapl u pochun. Oxcunsl dochopa, pochopnas
kucinota u e€ conu. [lpumenenue ¢ochopa u ero coeauHeHuii. docdopHbie
yaoOpeHus.

VYraepon, HaxoXJIeHHWE B MpUpojE. AJIOTPONHbIE  MOIU(PUKALIMH.
dusnueckne W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yrinepoaa(ll), oxcun yranepona(lV), yromnbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DyminepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupome, CrocoObl MONydeHHs, (PU3HUECKHE U
xumuueckue cpoiictBa. Oxcua kpeMuusi(1V), kpemMHHEBass KHCIIOTA, CHIIMKATHI.
[IpumeHeHue kpeMHUs U ero coenquHeHuit. CTeKs0, ero mojiydeHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B Ilepuoanueckon CUCTEME XUMHUYECKUX JJIIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YeK aToMoB MeTauioB. QOrmue
dbu3nueckue cBOWCTBA MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CmuiaBel METANIOB.
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DNEKTPOXUMHUUYCCKUN  Psfl  HampspkeHud MeTamwioB.  OOmue  crnocoOs

ITOJTyYEHHUS METAJIJIOB: TUAPOMETAILTYPI s, MIAPOMETAIITYPIus,
anekrpometaiutyprus. [loHsatue o koppo3uu MetauioB. CrocoObl 3alUTBl OT
KOpPPO3UHU.

Ob6mias xapaktepuctuka MetaioB |A-rpynmsl [lepuogudyeckoid CUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuii u kanuii: mnonyuyeHue, ¢U3MYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MMPOCTHIX BEUIECTB U UX COCAUHEHHUIA.

O6mast xapakrepuctuka metayioB |IA-rpynmer I[leproguyeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHe, (QU3NYecKHe u
XUMHUUYECKUE CBOMCTBAa, MPUMEHEHUE TMPOCTHIX BEIIECTB M HUX COCAUMHEHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMUHM: TTOTydeHue, GU3ndecKue U XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBAa M €ro coeauHeHuid. AmdorepHbie CBOMCTBAa OKCHAA U
TUJPOKCUJIA ATTIOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB No004HbIX noarpynn (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nyecKrue 1 XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomarhl, HX
OKHCJIUTEbHBIE CBOMCTBA. [lomydueHrne u npuMeHEHHUE XpoMa.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHia HU €ro COEIWHEHH.
Baxneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(VIl) wu
mapranma(Vll). Ilepmanranar kanus, €ero OKUCIUTENbHBIC CBONCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIBI,
rupokcubl U cou xkene3a(ll) u sxenesa(lll). [Tonmyuenne u mpruMEeHEHHE JKeme3a
Y €T0 CILIABOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennHeHuu. [loyuenue u
IIPUMEHECHHUE MEJIU U €€ COCIUHECHU M.

[Muuk: momydyeHue, (U3MUECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOICTBA OKCHJIAa M TUAPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCHI IUHKA. [[puMeneHune
[IAHKAa U €TI0 COeINHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOPEHHE cephl, ¢ocdopa, keie3a, MarHus B
KUCJIOPOJIe, HW3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbD», B3aUMOJCUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAUIOB C BOJION (BO3MOXKHO HCIIOJB30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Yel, Ka4eCTBEHHBIE PEAKIIMU Ha HEOPTraHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METaJJIOB, B3aUMOJEHUCTBUE THAPOKCUIOB aJIOMUHUS M I[MHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYEH, PEIICHUE SKCIEPUMEHTAIbHBIX 337a4y 110 TEMaM
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«T"anorens», «Cepa u €€ coeaquHeHus», «A30T U (Hochop U UX COECTUHEHUS»,
«MeTaipl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTUA denoBedyecTBa. [loHsTHe
O Hay4YHBIX METOAAaxX IIO3HAHUS M METOJMOJOTMHA HAy4YHOIO HCCIIEIOBAHUS.
HayuHble puHIMNBI OpraHU3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllieHHbIE
CIOCOOBI MOMYYEHUSI BaKHEHUIIUX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMblIliIeHHBIE CTTOCOOBI MOIYyYEHUS! METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponp xuMun B 06eciedeHIH SHEPTETHUECKONW 0€30MaCHOCTH.

XuMusi ®W 3A0pOBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MPenapaToB. Poib XMMUM B pa3BUTUHA MEAUIIUHBI.

XUMHMSI THIIKA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xumuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

KocMmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 MCMHOJIb30BaHUsl MpPEnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
0eTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHu4ecKre U MUHEpaJIbHbIE YI00OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl 11 21eKTpOHUKHA. HaHOTeXHOIOTH Y.

PacuérHble 3anaumn.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOIIMX B PEAKUMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKkIuu, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPENEIEHHOU
MAacCOBOM JOJIEH pPAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAcTBOpE, JOJIM BBIXOAA NPOAYKTA PEAKLIUHA OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanmuzanust  MeXOpeAMETHBIX  CBA3€d TNpU  HU3YUYCHUH  OOmer
HEOPraHUYECKOM XMMHH B 11 Kilacce oCcynIecTBIIIETCS YEpE3 MCIOIb30BAHUE KaK
OOIUX €CTeCTBEHHO-HAYYHBIX TOHSITHM, TaK M TIOHATHHA, IPUHATHIX B OTICIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.
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OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
TEOpusi, 3aKOH, aHalU3, CUHTE3, KiIaccCU(UKAIs, MEPUOTUIHOCTh, HAOIIOECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJIENb, MOACITUPOBAHHE.

dusuka: wmarepus, MHUKPOMHUpP, MaKpOMHp, aToM, O3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHB,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHME BEIIECTBA, WJACANbHBIN Ta3,
¢u3nUecKkrue BeNUYNHbI, MHULIBI U3MEPEHNUs, CKOPOCTh, SHEPIHs, Macca.

buonorus: knerka, opranusm, dKocucreMa, ouochepa, Merabosn3M, Makpo-
¥ MUKPO3JIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HyKIEHHOBbIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MIOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpaibl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHonorus: XxuMu4eckasi IPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOUTEIbHBIE
MaTepuaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsI MPOMBIILICHHOCTS,
dapmaneBTHUECKas MPOMBINIJICHHOCTD, TIPOU3BOJICTBO KOCMETHYECKHX
IpernapaToB, MPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTepuanoB, OJICKTPOHHAs
IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI T10 XMMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSTEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUs NpeaMeTa «XHMHS» Ha YpPOBHE CPEIHErO
o0mero o0pa3oBaHMs BBIJICICHBI CJHEIYIOIIME COCTABJISIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CAMOOIIPEICTICHUI0; HAIMYNE MOTHUBAIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOY4YaloIIUXCSl PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE IMIpaBWJIaMd W HOPMamMu [OBEJCHUS; HAIUYUE
IIPaBOCO3HAHUS, FIKOJIOTHYECKON KYJIbTYPhl; CHOCOOHOCTh CTABUTH LIEIU U CTPOUTH
JKA3HEHHBIE IIJIaHBbI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUA IMpeaMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
O0Oy4JaronMxcs B MPOLECCE peATU3ALMKI 00pa30BaTENbHON AEATENBHOCTH.

JImyHOCTHBIE pE3ynbTaThl OCBOEHUSA MNpeaAMETa «XHUMHS»  OTPAKAIOT
C()OPMUPOBAHHOCTh OINBITA [O3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
oOyuyaroluxcs B MPOIECCEe pean3allid 0O0pa30BaTEIbHOM AESITEIBbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YYAIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMAax M MPAaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [JEATEIBHOCTH IPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENBHBIX 3ajay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W MPUHUMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIMYHbIX BUJOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIo
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJIbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IMOUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;
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WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHUU U TMOCICIYIOEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJtoicHUsT TpaBwi 0e30MacHOTO OOpallleHUs C BELIECTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPUSITUS BPEIHBIX NPUBBIUCK (YHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JeATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B pEIICHUM MPAKTUYECKUX 3a]ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3inyHOTro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3ani COOCTBEHHBIX KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;
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MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOIb30BAHUA JOCTHXKEHUA XUMHHM  JIs
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
MPUPOTHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC KOJIOTHYCCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATh HX;

HaJM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HJIEOJOTHUU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPY)KAIOIIEM MUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TyMaHMCTUYECKOW HAIPABICHHOCTH W BaXXHOW pPOJM B
CO37aHMM HOBOW 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUU TJIOOATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUSA JJIsl aHAJIU3a U OOBSICHEHUS SIBJICHUM OKPY’KAIOIIEro MHUpa U
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIBbCKON AEATEIBHOCTH;
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TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSAM TpyJa B Pa3IMUHbIX chepax mpodeccroHaIbHOM
JESITEIBHOCTH.

METAINIPEIJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yabTaTbl OCBOCHMS NPOIPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIA (dbopMupoBaHus MHUPOBO33PEHUS oOyuaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAayYHbIE MOHATHUS, OTpaXKaroLue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLIECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHble Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJSITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OTpENeNATh 1N JACATEILHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTH C TOCTABICHHBIMU 1EISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aHUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJIs1 OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;
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yCTaHABIMBATh TMPUYWHHO-CJICICTBCHHBIC CBSI3M MEXAY HM3ydaeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATH B MPOIIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYCCKHEC
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIC MOCIIBHBIC TIPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB M XUMUUYECKHUX PEAKITHH.

2) 6a3oBbIe HCCIeA0BATEIbCKHUE eliCTBHS:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuu;

dbopMyIHpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (POPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO TMPOTHO3UPOBATh €ro pe3ysbTar, (opMyIHpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEeIIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB pEIHICHUS] MPAKTUYECKUX 3a/lad, NPUMEHEHHUIO pPa3TuYHBIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPHUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHUKAX WHPOpManuu (HaAy4HO-
MONyJISIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPaBOYHBIE MMOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (PopM
MIPE/ICTaBIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCT;

(bOpMyIMPOBATh 3alPOCHl U MPUMEHATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
orbope wuHpOpMaNMKM, HEOOXOJMMOW [T BBINOJHEHHS yYEeOHBIX  3a7ad
OIPEAECIEHHOTO THUIIA;

npuOOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;
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CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAy4yHBIM SI3bIK B KayecTBE CpeAcTBa Hpu paboTe ¢
XMMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTeMaTHYeCKHEe) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYpbI, HOMEHKIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIATHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁHLIe I[eﬁCTBHﬂ:

3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ AxaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, (bOpMYHI/IpOBaTI) CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpeI[J'IO)KeHHOﬁ 3aJa4H,

BBICTYIIATh C MPE3CHTAIUCH Pe3yIbTaTOB ITO3HABATCIIBHON JCATCIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO HJIH COBMECTHO CO CBEPCTHUKAMH ITPH BBITOJIHCHUN
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKOH pabOThI MO MCCIICOBAHUIO CBOWCTB
W3Y4acMbIX BEIICCTB, peaanu3allii yueOHOTo MPOeKTa, U (POPMYIMPOBATH BHIBOJIBI
10 PE3yJIbTaTaM IIPOBEACHHBIX HCCICAOBAHUN ITyTEM COIIACOBAHMS IO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO TO3HABATEILHYIO
JeATEIIbHOCTh, Ompeensis €€ IMeMu W 3ajladyd, KOHTPOJIUpOBaTh U IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh Tpe/jlaraéMblii aJIrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HUCCIENIOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYLIECTBIIATh CAaMOKOHTPOJIb ACATEIBHOCTA Ha OCHOBE CaMOaHalu3a Hu
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUHU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAOT CHEIU(PUIECKUE
JUIs1 yaeOHOro npeaMeTa « XUMUs HaydHbI€ 3HaHUS, YMEHUS U CTIIOCOOBI ICHCTBUIM
M0 OCBOCHUIO, MHTEPIPETALMU U TIPEOOPa30BAHUIO 3HAHUM, BUJBI JCATEILHOCTH
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M0 IMOJYYCHHIO HOBOI'O 3HAHWA W IIPHUMCHCHHUIO 3HAaHUU B Ppa3IMIHbIX y‘—IC6HBIX
CUTyalusiaX, a TAKIKC B PCAJIbHBIX JKU3HCHHBIX CUTyallUusAaX, CBA3dHHBIX C xumuein. B
nporpamMme 110 XUMHHU IIPCAMCTHBIC PC3YIIbTAThl IIPCACTABJIICHBI IIO TOdaM
HN3YyUCHU:I.

10 KJIACC

[IpenMeTHbIe pe3yNbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS)
OTPAXKAOT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIEYCHUU YCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieyeHun palMOHAIBHOTO
MPUPOJIONIOIB30BaHUs, B (OPMUPOBAHWM MHPOBO33PEHUSI U OOIIEH KyJIbTYpbI
YEJIOBEeKa, a TaKXKe 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IIPUPOJIHOM CPELE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATUS — XUMHUUYECKUM IJIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC W BO30YXKJIEHHOC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTanei, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCJIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENET, GyHKIIMOHATbHAS
Ipylna, pajaudkan, CTPYKTypHble GopMyibl (pa3BEPHYTHIC, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN PANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCJIOPOJA- U a30TCOAEpKAIINE OPraHUYECKUE COEAUHEHHUSI, MOHOMED, MOJMMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpPEBpall€HUs OHHEPruM TMPHU XUMHUYECKUX pEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUSI TPUUYUHHOCTH U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKHX pEaKIui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3aUMHOM BJIMSIHUA aTOMOB U T'PYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdexThi, opueHTanTsl | u Il pona);
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BAaHUN BAXXHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
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NEATEIbHOCTH  YeJOBEKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO

IPOM3BOICTBA (HA MPUMEpE MPOU3BOJICTBA METaHOJIa, TepepadoTKN HePTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEpHbIC MPU3HAKU TOHSITHM,

YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPU

ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHNN;
c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTaBIICHUSI MOJIEKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUUEeCKUX
BEILIECTB;

COCTaBJISATb YPABHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHM  ITOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO ©0ajaHca JTUX pEaKIHUi, peakuii HOHHOro oOMEeHa MyTEM
COCTaBJICHUS UX IMOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB Ui WIUTOCTPALNU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAJJICKHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy MU CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne COEIMHEHWH, JdaBaTh KM Ha3BaHUA IO CUCTEMATHYECKOMH
Homenkiatype (IUPAC) u mpuBOAuTh TpUBHAILHBIC HA3BAaHUS I OTIEIHHBIX
IIPEICTaBUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWIECH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOIb, (eHoy, (QopManmbIeTru/l, aleTaabIerujl, aleToH, MypaBbUHAas
KHUCJIOTA, YKCYCHAsl KHACIJIOTA, CTEAPUHOBAsA, OJICUHOBAsA, MAJIBMUTUHOBAsT KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (DPYKTO3a, aHWIMH, TUBUHWI, U30TPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMEHUS ONpPENENsATh BHJI XUMHYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBaJCHTHAs W HWOHHAsl CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytiiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMUPOBAHHOCTh ~ YMEHHUW  XapaKTepHU30BaThb  COCTaB, CTPOCHUE,
dusznyeckue M XUMHUYECKHE CBOMCTBA TUIHMYHBIX MpPEICTaBUTENICH PpPa3InYHbBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKAHOB, LIMKIIOAJIKAHOB, AJIKEHOB, AJIKaINCHOB,
QJIKWHOB, AapPOMATHYECKHX YTJIEBOJOPOJOB, CIHUPTOB, QJIbJAETHUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMHHOB, aMHHOKHCIIOT, OEJKOB, YIJIEBOJAOB (MOHO-, JAM- M MOJIUCAXapUIOB),
WUIKOCTPUPOBATh ~ TEHETUYECKYI0  CBSA3b  MEXAY HUMHM  ypPaBHEHMUSIMU
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COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIHil C MCHOJIb30BAHUEM CTPYKTYpPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOU CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH U TUIA KOBAJICHTHOU CBA3M (G- U M-CBSI3M), B3AUMHOTO BIUSHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepadboTKu U
MPaKTUYECKOE TPUMEHEHUE POAYKTOB MEepepadOTKU;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3aIINIO, BBISIBICHUE NMPUYMHHO-CJICJACTBEHHBIX CBA3CH — JJIS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO €IUMHCTBA MU,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHPOBAHHOCTh YMEHHUI: TPOBOJUTH PACUETHI MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIIUN C MUCIOJIb30BaHUEM (DU3UUIECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PAacUEThl MO HAXOXKICHUI0 XUMHUYECKOU
dbopMysbl BElIeCTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XMMHUYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  IMOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEeJIOBEKAa, CBSI3aHHOW C MepepaboTKoOM
BEILIECTB, UCMOJb30BaTh MOJIYYEHHBIE 3HAHUS ISl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJyYeHHUE U U3YYEHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIIIEBOJAOPOJOB pA3IMYHBIX KIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O0e3omacHOoro oOpamieHusi ¢ BEUIECTBaMU M J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
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dbopMyIMpOBaTh IIENh HWCCICAOBAHMS, NPEACTABIATH B pa3lInyHON Gdopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MpPaBHJIa KOJOTMYECKH 11e71ecO000pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0POBbS, OKPYXKAIOIIEH
MPUPOJIHON CPEJIbl U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaThb OIMACHOCTb TOKCHYECKOTO JEWCTBHUS HaA JKUBBIE OPTraHU3MBbI
ONpEIEIEHHBIX OPraHUYECKUX BELIECTB, MOHUMas cMbIca nokazarens [1/K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHW 3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHeT U apyrue), KpUTUIECKU
aHaJM3UPOBATh XUMUUYECKYI0 UHPOpMAIMIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.

11 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass ¥ HeopraHudeckas
XUMUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBIICHUN MPUPOJBI, O MECTE W 3HAYEHUHU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ PO B OOECIEYECHUU YCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DKOJOTUYECKOW, DHEPreTHUECKON W TMHINEeBON
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB DHEPruHU, B OOECIEUCHUH PAllMOHAJILHOTO MPUPOAOIOIL30BaHuUs, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U TMPUPOJIHOMN

cpene;
BJIQJICHHEC  CHCTEMOM  XMUMHYECKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONIUE MMOHATHS — XHMHYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3AIs aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJId, BAaJEHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAas, MeETAJUIMYECKas, BOJOPOJHAs),
KpUCTaJUIMYECKasg pelIE€TKa, XUMHUYECKash pPEaklus, pacTBOP, DJICKTPOIUTHI,
HEJJICKTPOJMUTHI, JJEKTPOJUTHUYECKAs JIUCCOLMALUSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XAMHUYECKON PEAKLINHU, CKOPOCTh XMMHUYECKON PEAKIIMU, XUMUUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AICKTPOIUTHYECKOU IUCCOLMAIUU, MEePUOINICCKUM
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3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
IPEBPAILECHUS SHEPTUH NPH XUMUYECKUX PEAKLHMSIX, 3aKOH MOCTOSHCTBA COCTAaBa
BELIECTB, 3aKOH JEHCTBYIOIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK
XUMHUH, MHPOBO33PEHYECKHE 3HAHHWsA, JIeKAIUME B OCHOBE IIOHMMAaHUSA
OPUYMHHOCTA M CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHHI;  COBPEMEHHBIE
IPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJISIDHOM YPOBHAX; MPEICTABICHUS O MEXAHM3Max XUMHUYECKUX
peaKkumii, TEPMOAMHAMUYECKUX W  KHUHETHYECKUMX 3aKOHOMEPHOCTIX  MX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX M JHCIIEPCHBIX CUCTEMAX;
dakTonoruyecKue CBEACHHS O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
MCITOJIb30BAaHUU BAXXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NESATEIIbHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4YHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU MOHSITHIA,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEILIECTB U UX MPEBPAILCHUN;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMHMUYECKYI0 CHMBOJUKY IS
cocTtaBieHUs: (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX pEakLui,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbpie Ha3BaHUS OTACIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBS3M (KOBaJE€HTHas,
VOHHAs, METaJUIMYeCcKas, BOJAOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M MU THUMA KPUCTAUIMYECKOW PEMmIETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA [0 UX COCTaBY, XUMHUYECKHUE PEAKI[UU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupymrollux BEIIECTB, TEIUIOBOMY 3(PPEeKTy peakiuu, U3MEHEHHUIO
CTETICHEe OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTanuzatopa u
JPYTHE); CAMOCTOATEIbHO BIOMpATh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOINYECKOro 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (QYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPHOJIOB
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[lepuomnueckoir  cucremsr  J[.H. MenpaeneeBa,  UCIONB3YS  NOHATHUS
«IHEPTeTUYCCKHE YPOBHM», «IHEPreTUUYECCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKUE COCTOSHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX HJIEMEHTOB U HX
coenuHeHnd 1o nepuogaMm u rpynnaMm llepuomnueckoint cucremsr [ H.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHCHIBaTH)  OOIIWE
XUMUYECKHE  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYILIECTBOBAHME TEHETUYECKOU CBS3M MEXIYy HEOPTraHWYECKMMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIINM;

C()OPMUPOBAHHOCTb ~YMEHHUS PACKpPbIBATh CYHIHOCTb: OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTABIIEHUS AJIEKTPOHHOIrO OanaHca
TUX PEAKUUN; peaKuidl HMOHHOTO OOMEHa IyTEM COCTaBIIEHHUS HMX MOJIHBIX M
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHWW;  pEeakuMil  TUAPOIW3a;  PEaKIuil
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T'MIPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUS );

C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKUUN C YYETOM HMX DHEPIreTUYECKUX XapaKTEPUCTHK, XapakTep
W3MEHEHHSI CKOPOCTM XHMHYECKOW PpEAKIHH B 3aBUCUMOCTH OT PA3JIUYHBIX
(akTOpoB, a TaKKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHeIHUX Bo3zeicTBuii (mpuniun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTb XUMHUYECKHE pEaKluHu,
JeXalye B OCHOBE IPOMBIIUIEHHOTO IOJIYYEHUs CEpHOM KHCIIOTBHI, aMMHAaKa,
oOlMe HayyHble MPUHLMINBI XUMHYECKUX TPOU3BOJCTB; LEIECO00PA3HOCTD
MPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B MPOMBIILIEHHOCTH U B OBITY C TOYKHU
3peHMs COOTHOILEHUS PUCK-TI0JIb34,

C()OPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
MO3HAHUA SIBJICHUI NOpUpOAbl — HAOIIOJCHUE, W3MEPEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSATD 3TH 3HAHUS NPU IKCIIEPUMEHTAIBHOM HMCCIIEIOBAHUMN BELIECTB
U Uil OOBSICHEHUS XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPHUPOIE,
IIPAKTUYECKOM JEATEIBHOCTH YEJI0BEKAa U B IOBCETHEBHOM KU3HH;

c(OpMHPOBAHHOCTh YMEHHUS BBISIBIISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00s1ee OCO3HAHHOTO TOHMMaHUsI MaTepUaIbHOIO €AMHCTBA MUPA;

C(OPMUPOBAHHOCTH YMEHHUSI MPOBOAUTH PacCUYETHl: C HCIOJIb30BAHUEM
MOHATUM «MaccoBasi JI0Js1 BEUIECTBA B PACTBOPE» U «MOJIAPHASI KOHIIEHTPALU;
Macchl BEUIECTBA MM 00BEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
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Wi 00bEMY OJHOTO U3 yYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIJIOBOrO 3(deKra
peaklyy; 3HAYECHHUS BOJOPOJHOIO TOKA3aTeNsi pPacTBOPOB KHUCIOT M LIENOYEH C
U3BECTHOM CTENEHBIO IUCCOLMAIMM; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOJYKTa PEAKIUHU, €CId OJHO M3 UCXOJHBIX BEIECTB JaHO B BHJIE PAcTBOpa C
ONpe/IeIEHHOW MAacCOBOM 10/l pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpHMECH); JOJIM BbIXOJA NPOAYKTa PEaKUHH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OpPMHPOBAHHOCTh YMEHUH: CaMOCTOSITENIbHO TJIAHUPOBATh U MPOBOAUTH
XUMUYECKUH  JKCHepUMEHT  (IpOBEIEeHHE  peakiui  MOHHOTO  OOMEHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
CpeIsl PAacTBOPOB BEIHIECTB C TMOMOIIBI0O WHAMNKATOPOB, HW3YUCHUE BIIHSHUS
pa3nMuYHbIX  (PAKTOPOB HA  CKOPOCTb XUMHYECKOW  pEakUuu, peUIeHHE
IKCIEPUMEHTAIbHBIX 3afad 1o Temam «Metamne» u «Hemeramib») ¢
coOJII0/IeHnEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIECTBAMU U J1a00paTOpHBIM
obopynoBanueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
pa3nuuHOi (opme pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh W OICHUBATh UX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTh YMEHHI: COOIIONATh MTpaBUJIa MOJIb30BAHUS XUMUUECKON
nocyol M JabopaTOpHBIM O0OpyAOBaHUMEM, OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBHHM C HMHCTPYKIHMSIMH IO BBITIOJHEHHUIO JTAOOPATOPHBIX XHUMHYECKHX
OTBITOB, HKOJIOTMYECKU L€JIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JESTEIIbHOCTH B IIEJIIX COXPAHEHMsI CBOETO 370POBbsI, OKPYKAIOIIEH MPUPOTHON
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HAaBATh OIACHOCTD
TOKCHUYECKOTO JCHCTBHSI Ha KMBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazarens [1K;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATh LI€JCHANPABICHHBIA IOUCK
XUMHYECKON MH(POpMAIlMU B Pa3IMUHBIX UCTOYHUKAX (HaydyHas U yueOHO-HAy4HasI
JUTEpaTypa, CpeacTBa MaccoBol MHpopManuu, IHTEpHET U apyrue), KpUTUYECKH
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIMIo, nepepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.
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10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kontpoabusie IIpakTnueckue
n/n NPOrpaMMsbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
1.1 CTPOEHUS OPraHNYEeCKUX coequHeHnd A. M 8 bubnmorexa LOK
| P P e https://m.eds00.ru/d69df650
byrneposa
Hroro no paszneny 8
Pa3nea 2. Yriesogopoasbl
51 [IpenenbHbIE YIIIEBOAOPOIBI — AJIKaHBI, 5 bubnuorexa [IOK
' LUKJIOAJTKAHbBI https://m.eds00.ru/d69df650
99 Henpenenbable yrieBoaoOpoabl: alKEHBI, 14 1 bubnnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmorexa [IOK
2.3 ApoMaTHyecKue YTiaeBOAOPOIbI (apEHBI) 8 https://m.eds00.ru/d69df650
24 [TpupoaHbIe UICTOYHUKH YTJIEBOJOPOIOB U UX 4 bubnuotexa [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2. r 4 1
> ATIOTCHIIPOMSBOHEIC YTIICBOAOPOAOB https://m.edso00.ru/d69df650
Wroro no pazueny 35

Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coenHeHust
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bubmuorexa [JOK
31 Criupret. dexon 1 https.//m.eds00.ru/d69df650
KapOoHWIbHBIE COEIUHEHUS: albICTUIbI U
3.2 Kell“)OHBI Ka 60H0131,I1[e KUCJIOTBI é[JIO)KII[{bIe 21 Eubmorexa ITOK
' - hap : https://m.eds00.ru/d69df650
a¢upsl. Kupbl
bu6mmoreka [IOK
3.3 Y TIeBO/E! 9 https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust
bu6mmoreka [IOK
41 AMUHBI. AMUHOKUCIIOTHL. benku 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
51 BricokoMoseK yIIsIpHbIE COEIMHEHUS 6 bubmmorexa LHOK
' Yip s https://m.eds00.ru/d69df650
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



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

11 KUIIACC
KonuuyectBo yacos
HaumeHoBaHMe pa3aesioB U TeM JJieKTpOHHbIE (HU(ppoBHIE)
Ne n/mm KourtpoabHbie IIpakTHyeckue
NpOrpaMMbl Bcero o0pa3oBaTebHbIE pecypchl
padoTHhI padoThI
Pa3nea 1. Teoperudyeckue 0CHOBBI XMMHMU
o l?lTpOGHI/Ie aTI(zMa. [epuoanueckuii K3a1<0H u . BuGmorexa [[OK
' CPHOAITICCRAS, CHUTEMA XIMHICCKIX https://m.edsoo.ru/2dd57f24
anemenToB J. . Menneneena
19 Crpoenne BemecTBa. MHOT0OOpasue 11 1 Bubmmorexa [IOK
' BCILICCTB https://m.edsoo.ru/2dd57f24
bubanoreka [JOK
1.3 X 19 1 3
HIMITRCCIHE peardut https://m.edsoo.ru/2dd57124
Hroro mo pasaeny 39
Pa3nen 2. Heopranuyeckasi XuMust
bubanoreka [JOK
21 H 31 1 3
eMeTailIbt https://m.edsoo.ru/2dd57124
Bbubnnoreka IJOK
2.2 M 2 1 2
cr 3 https://m.edsoo.ru/2dd5724
Hroro no paszneny 54
Paznea 3. Xumus u xKu3Hb
31 MeToap! MO3HAHKS B XUMUU. XUMUSI U 9 Bbutnuorexa IIOK
' JKH3HD https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
/i Tema ypoka

IIpenmeT u 3HaUE€HHE OPTAHUYECKON XUMUH,

KoanuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4yeckue
padoThI

DJieKTpOHHbBIE N (POBLIE
o0pa3oBaTelibHbIE pecypchl

35

1 MPEJICTaBICHUE O MHOT000pa3uu bubmmorexa LIOK
o https://m.eds00.ru/3686e65
OpPTaHUYECKUX COCTUHEHHM
DNEeKTPOHHOE CTPOCHUE aToMa yriepoaa
2 (OCHOTBpHOC u Bo3gy>1<z[éHHoe coc}::oslgnj). Brbmmorexa LIOK
https://m.edsoo.ru/Oce6fd4c
BanenTHpIE BO3MOXXHOCTH aTOMa yTiiepoja
Xumuyeckas CBSI3b B OPraHUIeCKHIX
3 coeuHeHUIX. MeXaHn3MbI 00pa3oBaHUs Bbu6nuoreka IJOK
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa https://m.eds00.ru/8d39f5c8
cBs3ei
4 Teopust cTpoeHHSI OPraHUYECKUX COCTUHEHUI Bub6imoreka [IOK
A. M. Bytneposa https://m.edso0.ru/9e595ch8
Buaer n3oMepun: CTpyKTypHas,
5 Hp(iICTpaHCTBI:;HHaSI. g}JIIeK};II)JOHHHe 3 PEeKTH bubmoreica LIOK
. https://m.edsoo.ru/b0e61661
B MOJIEKYJIaX OPTaHUYECKHUX COSAMHEHUN
[IpencraBnenue o knaccudukanuu u
6 CIfCTiMaTI/I‘IeCKaH HOMeHK(JEaTyEa (IUPAC) Bubmmorexa LIOK
https://m.edsoo.ru/c212dd21
OpPTaHMYECKUX BEIIECTB
7 Knaccudukanus peakuuii B opraHMuecKoi Bu6immoreka [IOK
XUMHHA https://m.edsoo.ru/ba5706aa
8 Cucrematuzaiys 1 0000IEHUE 3HAHUN T10 bubmmoreka [IOK

TEMC

https://m.edsoo.ru/87a37cab



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
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AJTKaHBI; TOMOJIOTUYECKHI PsijI, 00IIast
(hopMyna, HOMEHKIIaTypa U U30MEPHS,

bu6nmoreka IJOK

9 3JIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/25a14636
MOJICKYT

10 du3nyecKkre 1 XUMUIECKHUE CBOMCTBA bubmuoteka LIOK
AIIKaHOB https://m.edso00.ru/3137711c
Haxoxnenue amkanoB B npupoae. CriocoObt bubmmorexa [IOK

11
MOJIyYEeHHUS ¥ IPUMEHEHHE ATKaHOB https://m.edsoo.ru/259b0a5b
Huknoankansl: oomias Gpopmyna,

12 HOMEHKJIaTypa ¥ U30MepHs, 0COOCHHOCTH bubmmorexa [IOK
CTPOCHHUS U XUMUYECKHX CBOUCTB, CITOCOOBI https://m.eds00.ru/156730d2
MOJIyYEHUS M TPUMCHEHUE
Pemenne pacu€THbIX 3a/1a4 HA OIIpEIEIICHUE
MOJIEKYJISIPHOU (hOPMYJITBI OPTaHHYECKOTO

13 BEIECTBA [0 MAaCCOBBIM JOJISIM aTOMOB bubmuorexa LIOK
DJIEMEHTOB, BXOJSIIMX B €I0 COCTAB. https://m.edsoo.ru/bf84d8eb
Cucremarnzanus 1 0000IIeHNE 3HAHUH TT0
TeMe
AJIKEHBI: TOMOJIOTHYECKHH PsiJl, 001Ias

opMyJia, HOMEHKJIATypa, IEKTPOHHOE H
14 SPSCT};aHCTBeHHOG CT}ITI)I())CHI/IC MoljieKyn. bubmioreia LIOK
https://m.edsoo.ru/273b0ale
CTpyKTypHas ¥ HUC-TPAHC-U30MEPHS
AJIIKEHOB

15 du3nYecKre 1 XUMUIECKHE CBOMCTBA butmoreka [IOK
ankeHoB. [IpaBuio MapKkoBHUKOBA https://m.edso0.ru/21069ccd

16 CrniocoObl MOJTy4eHUs 1 IPUMEHEHHNE AIKEHOB bubamoreta LIOK

https://m.eds00.ru/665dc058

17 [IpakTuueckas padora Ne 1 mo Teme Bub6mmoreka [TOK

"TlonyuyeHue >TUICHA U U3yUYCHUE €T

https://m.edso0.ru/0941eed8



https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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CBOICTB"
Pemrenne pacu€THbIX 3a/1a4 HA OIIPEEIICHUE
18 MOHCKYHHI;HOP'I Cl)OpMyJ‘If»I opraHHEeilKoro bubmiorexa LIOK
https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJKanueHsl: conpsbkEHHbBIE, U30JUPOBaHHbIE,
19 KYMYJiLI/IPOBaHHI)IS. Ocobennoctu ’ bubamorexa [IOK
https://m.eds00.ru/04298c0a
3JIEKTPOHHOTO CTPOEHUS
20 XHMUYECKHE CBOICTBA CONPSKEHHBIX TUEHOB bubmoreica LIOK
https://m.eds00.ru/e561253d
21 CrniocoObl ONMy4eHMsI U IPUMEHEHHE Bubmmoreka [TOK
aJIKaJNCHOB https://m.edsoo.ru/1aa81660
AJKHAHBL: TOMOJIOTHUYIECKHH psijI, 00IIIas
99 (hopMyIa, HOMEHKIIATypa, SIEKTPOHHOE H Bub6imoreka [IOK
MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIT, https://m.edso0.ru/68b6cc4c
(u3nueckue cBONCTBa
23 XHMHYECKHE CBOMCTBA aIKHOB bubmoreica LIOK
https://m.eds00.ru/23493a93
24 KagecTBeHHbIE peakiuy Ha TPOHHYIO CBSI3b bubamorexa LIOK
https://m.edsoo.ru/7b1c48da
25 Crioco0s! oTy4YeHHns U IPUMEHEHHE aTKHHOB Bubmmorexa LIOK
https://m.edsoo.ru/a6f9alea
26 Pemenue 3aga4d: pacu€Tsl 0 ypaBHEHHIO Bu6imoreka [IOK
XUMHYECKOH peaKiinu https://m.edsoo.ru/5db8e526
97 Cucremarnzanusg u 0000IIeHNE 3HAHHUH 10
TeMe
APpEHBI: TOMOJIOTUYECKUH psiJl, 00mmast BuGmorexa LOK
28 ¢dopmyna, HOMEHKIATypa. DJIEKTPOHHOE U

MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT

https://m.edso0.ru/a92a7094



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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OeH3o0J1a 1 TOIyoJa, X (PU3NUECKUE CBOWCTBA

XuMHUeCcKUe CBOMCTBA apEHOB: PEAKIIUU

bubmuoreka LIOK

29 3aMeIIeHUsI https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBONCTBA apEHOB: PEAKIIUU
30 MPUCOEAMHCHUS omcneine ronfonorLIOB buomiorexa LIOK
’ https://m.edsoo.ru/a44alae4
OeH301a
31 Oco0EHHOCTH XMMUYECKAX CBOWCTB CTUPOJIA bubmmorexa LIOK
https://m.edsoo.ru/d5018a54
Perienre pacu€THBIX 3a1a4 Ha OIPEACICHUE
32 MoneKynﬂgHOI‘/i (bopMyniI opraHHEecHKoro bubmiorexa LIOK
https://m.edsoo.ru/53461a2c
BEIICCTBA
33 Crioco0bI IONYYCHHS ¥ IPUMEHEHHE apeHOB bubmiorexa LIOK
https://m.eds00.ru/6f717d09
34 I'eHeTHYECKAas CBS3b MEXKTY PA3TUYHBIMU
KJIaCCaMH YTJICBOIOPOJIOB
Pacuérel 10 ypaBHEHHUSM XUMUYECKUX
35 peaknuii. CucremaTtusamus u 00001IeHre
3HAHUH 110 TeMe
36 [pupoansrii ra3. [lonyTHeIe HeQTIHBIE Ta3bl
37 KameHHBIN yrois ¥ NpOoAyKThI €70 bubanoreka LIOK
nepepadoTKu https://m.edso0.ru/69b3398b
38 Hed1b 1 cioco6s! e€ nepepaboTky. Bu6imoreka [IOK
[Ipumenenune npoayKTOB niepepaboTku HePTH https://m.eds00.ru/21f9de78
39 'enerndeckast CBSI3b MEXKAY Pa3TUIHBIMH
KJIacCaMH YTJICBOIOPOIOB
["amoreHonpon3BOAHbBIE YIIIEBOI0POIOB: BuGmmorexa [IOK
40 AJIEKTPOHHOE CTPOCHUE; PEAKITUH 3aMEIIICHUS

rajjorcHa

https://m.edsoo.ru/82b4d759



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
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HCﬁCTBHC HIeJ'IO‘ICﬁ Ha TraJIOTCHIIPOU3BOJHBIC.

41 B3aumoneiicTBue 1uranoreHaaIKaHoB C
MarHueM U IUHKOM
42 Cucremaru3anus 1 0000IICHUE 3HAHUIA 1O bubnunoreka [IOK
paszaeny "YriaeBogopo st https://m.edso0.ru/20e89f22
43 Konrtponbhas padora o Teme Bubmmoreka [TOK
"VrieBoaopo s https://m.edso0.ru/95¢9e298
[IpenenpHble OIHOATOMHBIE CIIUPTHL
FOMOJIOTHYECKUII psia, 001as hopmyia,
44 CTpOCHHE Monexyi isoMIeL;)m(b o bubmmorexa LIOK
’ ’ https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, KacCUpHUKAIs, GU3mdecKre
CBONCTBa
XUMUYECKHE CBOMCTBA MPEeNIbHBIX But6mmoreka [TOK
45
OJTHOATOMHBIX CITHPTOB https://m.edsoo.ru/26ee34fe
6 CrniocoObI nOMy4eHHs U TPUMEHEHHE Bub6imoreka [IOK
OJITHOATOMHBIX CITUPTOB https://m.eds00.ru/484100000000000
[IpocTeie 3pupbl: HOMEHKIATYPA ¥ H30MEPHS
47 0011)66HHOC?I/I (P;)quecmzlx u )}(IEMI/I‘IGCKI/IXP ’ bubamoreica LIOK
N https://m.edsoo.ru/c2c788b2
CBOHCTB
MHOroaToMHbIE CUPTHI: STHUJICHIIIUKOIb 1
48 [JIMLEPUH, UX (1)I/IBI/I‘II;CKI/IG Y XUMHUYECKHUE Bubmmorexa LIOK
N ’ https://m.edsoo.ru/ee4d84aa
CBOWCTBa
49 Crioco0bI OMy4YeHHS U IPUMEHEHE bubnmnoreka [HOK
MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
50 DeHo: CTpOeHNE MOJIEKYJIIbI, PU3HUYECKHE Bu6imoreka [IOK
cBoiictBa. ToKCHYHOCTH (heHOIA https://m.edso0.ru/2ce726f8
51 XuMuueckue cBoicTBa heHoma bubamoreta LIOK

https://m.edso0.ru/037ca5f9



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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52 Crioco0bI oy4YeHHs U IpUMeHeHue (heHoa brbmorexa LIOK
y P https://m.edsoo.ru/c77ddf4c
I1 6ora Ne 2. P
53 aKiiiTI;thgﬁi;ii;tia oaq ns T:;I: ?'CHI/I ThI brbmorexa LIOK
P . 8 P https://m.edsoo.ru/fdOced09
" (eHOJTBI
54 Cucremaru3anus 1 0000IIeHNE 3HAHUIA 10 Bbubnunoreka [IOK
TeMe https://m.edsoo.ru/1810cb9b
AJBIETHIBI U KETOHBI: DIIEKTPOHHOE
CTPOCHHE KapOOHMIILHOM IPYIIIbI; Bubnunoreka [IOK
55
TOMOJIOTHYECKHUE Psi/ibl, 001ast hopmyia, https://m.edsoo.ru/b139beaa
M30MepHs 1 HOMEHKJIaTypa
AJBIETUIBI U KETOHBI: PU3NIECKHe bubmmorexa [IOK
56 .
CBOWCTBA; PEAKIIUHU MPHCOETHHEHHUS https://m.edsoo.ru/c887425c
Peaknum okuceHUs B KAYSCTBEHHbBIC bubmuorexa LIOK
57
PEaKIIuK alibIETHI0B U KETOHOB https://m.edsoo.ru/a393baad
58 CriocoOsl mosyye QIIBJICTUIOB U KETOHO bubmoreica LIOK
I bl TTOJIyUEHUS alIbJICTUIIOB U KETOHOB
Y ACTHA https://m.edsoo.ru/520d1c51
- I(()a:zomo::;z szileHI;HI)IzeKap60HOBI)Ie BuGmmorexa LIOK
UCJIOThI HHOCTHU CTPOCHUS UX
HOTRL P https://m.edsoo.ru/fecOb113
MOJICKYT
60 Wzomepus n HOMEHKIaTypa KapOOHOBBIX Bu6imoreka [IOK
KHCJIOT, UX (PU3UUECKUE CBOUCTBA https://m.edso0.ru/700cc87b
61 XHUMHYECKUE CBOMCTBA MPEACIIBHBIX bubanoreka LIOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCJIOT https://m.edso0.ru/40e6e0e9
62 Oco0eHHOCTH CBOWCTB MYPaBbUHOMN KUCIIOTHI. bubnmnoreka [HOK
Muoroo0pazue KapOOHOBBIX KHCIOT https://m.edsoo.ru/bb31be71
63 OcoOSHHOCTH CBOHCTB: HETIPEACIbHBIX U Bubnmnoreka [JOK

apOMAaTUYECKUX KapOOHOBBIX,

https://m.eds00.ru/83a08773



https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
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TUKapOOHOBBIX, THAPOKCHKapOOHOBBIX
kucnot. [lpeacraBurenyu BeICIINX
KapOOHOBBIX KHCIIOT

64 [onsiTHE O MTPON3BOJHBIX KAPOOHOBBIX Bubmmoreka [TOK
KHUCJIOT https://m.eds00.ru/0d162d9d
65 Crioco0bI OMYYCHHS U IPUMEHEHHE Bbubnunoreka [IOK
KapOOHOBBIX KHUCIIOT https://m.edso00.ru/7c065c9d
CrnoxHbIe 23QUPHI: TOMOJIOTHIECKHUH PSIJI, bubmmorexa [IOK
66
obias popmyiia, U30MEPHUS 1 HOMEHKJIATypa https://m.edsoo.ru/adfffe6d
67 du3nveckre U XUMUIECKHe CBOMCTBA A(PUPOB bubmorexa LIOK
https://m.edsoo.ru/ad6b94b2
Pemenue pacy€THBIX 3a7a4: 10 YPaBHEHHIO
68 XMMUYECKOH peaklny, Ha OlpeieieHIe
MOJIEKYJISIPHOH ()OPMYJITBI OPraHHYECKOTO
BEIIECTBA
[IpakTuueckas padora Ne 3. Perienue
69 SKI::HepI/IMeHTaniHHX 3aj1a4 1o TemMe bubmorexa LIOK
https://m.eds00.ru/486671fb
"Kap6onoBblie KHCI0ThI. ClOXHBIE d3PHUPHI"
70 XKupsr: cTpoenue, GU3NUECKIEC U XUMHYECKHE But6mmoreka [TOK
CBOHCTBa (TUAPOIH3) https://m.eds00.ru/al9c5b98
OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIUX
71 OCTAaTKH HENPEIEIbHBIX mngmx EI/II(::)JIO’II:].-[ Bubmmorexa LIOK
https://m.edso00.ru/b0331922
Kups! B ipupone
MpL1a KaK COJM BBICIIMX KapOOHOBBIX
72 KHCJIOT, NX MOIOIIEE L[eﬁCTBII/)Ie. Tlonstre o bubmmorexa [IOK
’ https://m.eds00.ru/3c566565
cuHTeTHIeCKuX Moromux cpeacTBax (CMC)
I'eneTnueckas CBS3b YIIIEBOJOPOAOB U Butmorexa LIOK
73 KHCJIOPOJCOACPIKAINX OPraHUIECKUX

BEILIECTB

https://m.eds00.ru/56790c96
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Pacuétel mo YpaBHCHUAM XUMHUUYCCKUX

74 .
peaxuuit
75 CucreMatn3anys ¥ 0000IIeHNe 3HAHWI 110 bu6nmoreka IJOK
TeMe https://m.edsoo.ru/f8eaf2eb
OO11as XxapaKTepuCTHKA yTIEBOIOB U
76 KJIaI(IEICI/I(I)I/IIE)aHI/IprFJIeBOI[zB (Mogo- - 1 bubmmorexa LIOK
’ https://m.edsoo.ru/7a9693al
TTOJIMCaXapHIbI)
77 Monocaxapusl: (pU3HdecKue CBOHCTBA H bubmmorexa [IOK
HAaXO0X/ICHUE B TIPHPOJIC https://m.edsoo.ru/b4bdda2d
78 [IpumeneHue TIoKO03bI, €€ 3HaUYCHUE B bubmuorexa LIOK
KHU3HEIEATEILHOCTH OPraHM3Ma https://m.edsoo.ru/5e61122d
HCaxapubl: caxapo3a, MajdbT0o3a U JIAKTO3a.
79 gaxom;?eﬁﬂne B nplfpoue Y IpUMEHEHHE bubmorexa LIOK
https://m.edsoo.ru/eb0384e7
JcaxapyioB
ITonucaxapuapl: CTpOCHHE MAKPOMOJIEK
80 @;:H::csﬁei xni\/lgzzcm:e Cl(?;CT:Ze . bubmmorexa LIOK
’ https://m.edso0.ru/72a04508
IIPUMEHEHUE
81 [TonsiTre 00 MCKYCCTBEHHBIX BOJIOKHAX bubmorexca LIOK
https://m.eds00.ru/6216e766
Penrenue pacdyeTHbIX 3a71a4 Ha OIpe/ICIICHHE
82 JOTTH BI)IX(I:;,E[a HpO)_IyKTali)eaKLII/II/I ETH bubamoreia LIOK
https://m.edsoo.ru/7fde47ef
TEOPETUIECKU BO3MOYKHOTO
83 Cucremaru3arus 1 00001IeHNe 3HAHUHN 110 bubmotexa [JOK
pazzeny https://m.eds00.ru/08d4364c
Konrtponbhas pabora o Teme
84 "Knsﬁoponcoapepmamne OpraHu4ecKue bubamoreta LIOK
" https://m.eds00.ru/42c6678e
COETMHEHHUS
85 AMWHEBI: KJTacCU(UKAIIVS, CTPOCHHE MOJICKYJI, bubmmoteka [JOK



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
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obmas Gpopmyina, U30MepHs, HOMCHKJIATypa H
(hm3uIecKue CBOMCTBA

https://m.edsoo.ru/efa7e6ca

86 XHWMHYECKHE CBOMCTBA amu(paTHICCKUX bubmoreka [IOK
aMHHOB https://m.edsoo.ru/1bc5cf80
87 AHWIVH: CTPOCHUE aHWJIMHA, 0COOEHHOCTH buomuoreka LIOK
XAMWUYECKHAX CBOMCTB aHWJIMHA https://m.edso0.ru/39cd21f1
88 CriocoObI OMYYCHHS U IPUMEHEHHE Bubnunoreka [IOK
amu(aTHIeCKUX aMUHOB https://m.edsoo.ru/eal38763
AMMHOKHCIIOTBI: HOMEHKIIATypa U H30MEPHSI,
89 (u3nYeCcKue CBOMCTRA. OTILeJ}EHHe ’ Brbmmorexa LIOK
https://m.edso0.ru/d1773e80
MPEICTABUTEIH (-AMUHOKUCIIOT
XuMHuuecKue CBOMCTBA aMUHOKHCIIOT, UX
90 OHOJIOrMYeCcKOoe 3HAUCHUE aMI/IHOKI/ICJ'I,OT. bubmiorexa LIOK
https://m.edso0.ru/77df705a
CHHTE3 ¥ TUAPOJIN3 MENTHIOB
o1 benku xak nmpupoHbIE MOTUMEPHI; But6mmoreka [TOK
CTPYKTYpbI OEJIKOB https://m.edso0.ru/429e9899
92 XHUMHYECKHE CBOWCTBA OCIIKOB bubmiorexa LIOK
https://m.edso0.ru/6237306d
A30TCozepKaIHE TeTEPOLUKIINUECKHE
93 COCZII/IHSHESI. II‘]I-IYKHGI/IH(I))BSG KHCIIOTBI: COCTaB buomorexa LIOK
’ https://m.eds00.ru/521d1431
CTpoeHHE U OMOJIOTHYECKast POJh
[Ipaktuueckas padota Ne 4. Pemenne
94 AKCIIEPUMEHTAIBHBIX 3a7ad 110 TeMe bubmotexa [JOK
" A30TCO/IepIKaIie OPTaHUIEeCKHE https://m.edsoo.ru/8e3c02d1
coeuHeHus"
[Ipaktuueckas padora Ne 5. Pemenne BuGmorexa LIOK
95 SKCIIEPUMEHTAIbHBIX 3a7a4 110 TEME

"PacrioznaBaHne OpraHMYECKUX COeTUHEHMI"

https://m.edsoo.ru/bde3fdf6



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
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Kontponbnas pabota o Teme

96 "A30TCO/epKAIINE OpPraHIIECKUe 1 bubamorexa LIOK
T Kale OPraHNYECKH
A p" e op https://m.edsoo.ru/ce561bc?
COCAMHEHHUS
OCHOBHBIE TIOHATHUS] XUMHUU
BBICOKOMOJIEKYJISIPHBIX COSMHEHUH U Bubmmoreka [TOK
97 1
METO/IBI KX CHHTE3a —IIOJIUMEPU3AIIHS 1 https://m.edsoo.ru/7aa63ebd
MOJTMKOHACHCAIINS
98 [TmacTmaccel. YTunmzanus u nepepadoTka 1 Bu6mmoreka [TOK
IUTACTUKA https://m.edsoo.ru/82242e0f
DacToMephl: HATYpaJIbHbI CUHTETHYECKHE bubmmorexa [IOK
99 1
Kay4dyku. Pe3una https://m.edso0.ru/246103ec
100 ]SOHOeKHaIeIZiT};palj[IzHBIe,eI/ICK(}:/C:TBZHHHS,O . Butmorexa LIOK
HHTCTHY ne. HMCEPbI CIICHIHUAJIBbHOT
fMep il https://m.eds00.ru/5963a601
Ha3HAuYCHUS
II 6orta Ne 6. P
101 oxcnepmerrammn a0 eve 1 BuGmionesa LIOK
. P 8 Y https://m.edsoo.ru/3aebd77a
Pacnio3HaBaHue riacTMacce ¥ BOJIOKOH
02 varepuani o eve “Buconamanessanpie 1 EuGmorexa LIOK
P p P https://m.edsoo.ru/6a22ble8
COCIUHECHUS
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC
N KoanuecTBO yacoB DieKTpOHHbBIE N (POBLIE
/i Tema Ypoka Beero KOHTpoﬂ],Hble HpaKanec]cne 06pa30BaTe.]1]>Hl>Ie
padoThI padoThI pecypchbl
1 Atom. CocTaB aTOMHBIX Afep. XUMHUYECKUI 1 Bub6mmoreka [TOK
aneMeHT. M30Tombl https://m.edsoo.ru/59c112ee
9 CtpoeHue 3MeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubmmorexa [IOK
KBaHTOBBIC YHCIIA https://m.edsoo.ru/b4d9fffa
3 Kaccudukarus XaMUIeCKHX dJIEMEHTOB (S-, 1 bu6nunoreka IJOK
p-, d-, f-amemenTsI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351eKTPOHOB MO aTOMHBIM 1 Bubnunoreka [IOK
opbuTasiM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(PHUTYpaIi aTOMOB
5 SHGMCETOB B OCHoilOBZI:/I EO36y)KI[éHHOM 1 bubmmorexa [IOK
https://m.edsoo.ru/8149e846
COCTOSTHUH
6 DJIEKTPOHHBIC KOHPUTypaAIK HOHOB. 1 Bubnunoreka [IOK
DAEKTPOOTPUIIATETLHOCTD https://m.edsoo.ru/a0764b24
Ilepuoaunueckuii 3axkoH u [lepuoanueckas
7 crucTeMa XUMHYeCcKuX deMenToB 1. 1. 1 bubmmotexa [JOK
Memnpeneesa, CBSI3b C COBpEMEHHOU TEOpHEH https://m.edso0.ru/16957c01
CTPOCHHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHHSI CBOICTB
XUMHAYECKHX DJIIEMEHTOB U 00pa3yeMbIX HMH bubanoreka LIOK
8 1
NPOCTBIX M CJIIOKHBIX BELIECTB 10 IPYMIIaM U https://m.edso0.ru/f8468927
nepuoaam
9 CucreMaru3anus ¥ 0000IIeHHE 3HAHUH 110 1 bu6nmoreka IJOK

TEMC

https://m.edsoo.ru/8fad2942
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Buasl xumuueckoi cBI3u. MexaHU3MBbI
00pazoBaHMs KOBAJICHTHOH CBSI3H.

bu6nmoreka IJOK

10
BomopoaHas cBsizb. MeXMOJICKyISpHBIC https://m.edsoo.ru/5a8072af
B3aMMOJECHCTBUS
B
o | Do xmses oro
) P PYILYP https://m.edso0.ru/3d2ca093
MOJIEKYJ C X TE€OMETPHUUECKUM CTPOCHUEM
12 IIpencraBiieHHs 0 KOMIUIEKCHBIX Bu6mmoreka [TOK
COCIMHEHUSIX: COCTaB M HOMCHKJIATYpa https://m.edso0.ru/8c66b12a
BemectBa MOJEKYISIPHOTO U
HEMOJIEKYIIIPHOTO CTPOCHHS. THITBI bubmmorexa [IOK
13 .
KPHUCTAJUTMYECKUX PEIIECTOK U CBOCTBA https://m.edso0.ru/e167635b
BEILIECTB
14 TloHsATHE O MUCTIEPCHBIX CUCTEMAX. bubmoteka [IOK
[IpencraBieHue O KOJIOUIHBIX pACTBOPAX https://m.edsoo.ru/da2c70e4
n :
s :T:I;—IHLI: pacZBozzl };acmu;zHHHe " BuGmiorexa LOK
HEHACBIIICHHBI TBOPHUMOCTb.
1 Y p https://m.edsoo.ru/e9ccdd8d
Kpucrannorunparst
CriocoObI BEIpaKeHHS KOHIICHTPAIHH bubmoteka [IOK
16
pacTBOpOB https://m.edso0.ru/328e653a
P .
o | oo o
\ AoTp P . B ’ https://m.eds00.ru/785e0ab4
MOJISIpHAsi KOHIIEHTPALHS
18 Knaccudukanust 1 HOMeHKIaTypa Bu6imoreka [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3aiiyst 1 0000IICeHUE 3HAHUI 110 bubmmotexa [JOK
TEMe https://m.edsoo.ru/8d2c6a3a
20 Kontponsnas padota o temam "Ctpoenune Bub6mmoreka [TOK

aroMma. [lepuoguyeckuii 3aKoH 1

https://m.edsoo.ru/70a60aa4
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ITepuoauyeckas cucteMa XUMAYECKUX
anemenToB J[. 1. Menneneesa", "CtpoeHue
BeniecTBa. MHorooOpa3sue BemecTs"

Krnaccugukanust XuMU4ecKuX peakuuii B
HEOpPraHWYEeCKOW U OPraHUYeCKON XUMUH.

21 3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH bubamorexa LIOK
P THECTE: https://m.eds00.ru/6335cdd2

COXpaHEHUs ¥ MPEBPAICHUS SHEPTHH PH
XUMUAYECKHUX PEaKLUIX
TenmoBbie 3PPEKTH XUMHYECKUX PEAKITHH. bubmmorexa [IOK

22
TepMOXHMHUYECKHE YPABHEHHSI https://m.edsoo.ru/d1db86da
Briuucienus no ypaBHEHHUSIM XUMHYECKHUX bubmmorexa [IOK

23 .
peakKuuii ¥ TePMOXUMHICCKUM YPABHEHUSIM https://m.eds00.ru/87b13954
CKOpOCTh XUMHYECKOU PeaKiinu, e&

24 3aBUCHMOCTH OT Pa3IUYHBIX (PAKTOPOB.
Karanus u karanusaTopsl

25 I'oMoreHHbIE U TETEpOTeHHBIE PEAKIIUN
IT 6ota Ne 1 "B

26 pummmax axropon i cropoers buGaorexa LIOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHYECKOH peakiun

97 O6patumMble 1 HEOOpPATHUMBIC PEAKITHH. bubmmotexa [JOK
XUMHYECKOe paBHOBECHE https://m.eds00.ru/30952f9b
II 6ota Ne 2 "B

28 pammax acropon i nonoere BuGmonesa LIOK
P P Y https://m.edsoo.ru/3bf34el7
XUMHYECKOTO PaBHOBECHS

| S o, G

P ' https://m.edsoo.ru/5f766bdf

JUCCOLAIIUN

30 Honnoe npoussenenue Boabl. Cpena BOJHBIX bubmmoreka [IOK

pactBopoB. Bomopoansrit mokazarens (pH)

https://m.edso00.ru/3966ca89
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pactBopa

I'maponus coneit. Peakuuu, nporekatoue B

bubmuoreka LIOK

81 pacTBopax 3JIeKTPOIUTOB https://m.edso0.ru/09d5a9bd
IIpakTudeckas padora Ne 3 mo Teme
32 ")I()I/IMI/I‘IGCKI/IG [f)eaKIII/II/I B pacTBOpax bubmoreica LIOK
h https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
33 OKHCIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKITUH. Bubnunoreka [IOK
Bakueiile OKUCIUTEN U BOCCTAHOBHTEITH https://m.eds00.ru/56226060
34 MeTton 31eKTPOHHOTO (3JIEKTOHHO-WOHHOTO) bubmoTeka [IOK
Oananca https://m.edso00.ru/fb691387
35 DIEKTPONH3 PaCTBOPOB U PACILUIABOB BEIIESCTB bubmorexa LIOK
https://m.edso00.ru/93fb97d2
36 Peurenue 3agau pa3nuyHbIX TUIOB bubmorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemenue 3aa4 pa3nuyHbIX THIIOB bubmmorexa LIOK
https://m.edsoo.ru/5afa265d
38 CucremaTusaiiys 1 0000IICHUE 3HAHU 110 Bubnunoreka [IOK
Teme "XuMHUecKue peakiun" https://m.edsoo.ru/c161eb85
39 KonTponbHas padora o Teme "XuMudeckue butmoteka [IOK
peaxun” https://m.edsoo.ru/a8a0a930
ITonoxxenue HemeramnoB B [lepuoanyeckoit
40 cHUCTEeMe XUMHYECKHuX deMeHToB 1. 1. bubmmotexa [JOK
MenpeneeBa 1 0COOCHHOCTH CTPOSHHUSI UX https://m.edsoo.ru/8ca2dcad
atoMoB. Du3MUYECKUE CBOWCTBA HEMETAJLJIOB
AnnoTponusi HEeMETaIOB (Ha IpUMEpe bubmmotexa [JOK
41
KHCIIOpoa, cepbl, hocdopa u yriaeposa) https://m.edsoo.ru/ef92c91c
42 Bonopoa: noiaydyenue, Gu3niecKue u bubmoteka [JOK

XUMUYECKUE CBOMCTBA. [ uapu b

https://m.edso0.ru/0aa8f613
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l"ayoreHsl: HaX0XkIEHUE B IPUPOJIC, CIIOCOOBI

43 . P ccite bubnunoreka [IOK
MONy4eHus], GU3NIECKUE U XUMUICCKU
YIeHL https://m.eds00.ru/4e223795
CBOICTBa
T'anorenoBogoponsl. Baxueitmue bubnunoreka [IOK
44
KUCIIOPOJICOACPIKAIIME COSMHCHHUS TaJIOTCHOB https://m.eds00.ru/6b3255e6
o | o e
yi P N https://m.edsoo.ru/6971aca4
TaJIOTCHOB M UX COCIUHEHUIA
15| e 1o Tone. biorera LIOK
" P " 8 https://m.edsoo.ru/8b26fecd
Tanorenst
Kucnopon: nabopaTopHbIe U IPOMBIIICHHbIC
47 CIIOCOOBI MOTY4YCHHUS, (PU3NICCKUE U Bubnunoreka [IOK
xuMudeckue cBoiictea. O30H. [lpumenenue https://m.edsoo.ru/c8abc36a
KHCJIOPO/Ia ¥ 030HA
48 OKCHJIBI M TIEPOKCHJIBI bubmiorexa LIOK
A p A https://m.eds00.ru/5c8816a0
49 Pemienue 3a1a4 pa3inyHbIX THIIOB bubmiorexa LIOK
Aa1p https://m.edsoo.ru/2b6d8b4b
Cepa: , 0
50 nonyuema, Gusicekie n xivccrc biGmorera LIOK
71 ’ https://m.edsoo.ru/46afael6
CBOIiCTBa
butmoreka [IOK
51 C
CPOBOIOPOL, CY LML https://m.eds00.ru/7c875999
59 Kucnoponconepxaiine coeTMHEHUSI CEPBI. bubnmnoreka [IOK
OCOOEHHOCTH CBOMCTB CEPHOM KHUCIOTHI https://m.edsoo.ru/8cfa2548
IIpakTuueckas pabora Ne 5. Perienue BuGmorexa LIOK
53 3KCIIEpUMEHTANBHBIX 3aja4 1o Teme "Cepa u

eé coenuueHus"

https://m.edsoo.ru/0afb05e4
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A30T: HAXOXK/ICHUE B IPUPOJE, CIIOCOOBI

54 oTvie - ccKte bubnunoreka [IOK
HOTy4eHus], GU3HIECKUE U XUMUIECKH
e https://m.edsoo.ru/badd2255
CBOMCTBa. AMMUAK, HUTPHUJIBI
55 Kucnopoaconep:xamiyue coeiMHEHNs a30Ta. bubnunorexa [JOK
Oco0eHHOCTH CBOMCTB a30THOW KHCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHeHue a30Ta ¥ €ro COETUHEHHH. Bubmmoreka [TOK
A30THBIC yI10OpeHNUS https://m.eds00.ru/129f5059
o : 0
ocdop: HAXOKICHUE B IPUPOJIE, CIIOCOOBI BuGmiorexa LOK
57 NOTy4eHUs, GU3NIECKUE U XUMHUECKHIE
N https://m.edsoo.ru/9a6b43ec
cBoiictBa. ®ochuasl u GochuH
58 Oxcunst pocdopa, hochopcoaepxamniue bubmmorexa [IOK
kuciothl. Comut HochOPHOI KHCIOTHI https://m.edsoo.ru/c7a2d429
59 IIpumenenue docdopa 1 ero coeTMHESHUIA. Bub6imoreka [IOK
dochopHbIie yaoOpeHust https://m.edso0.ru/a218070a
0| xemepmnmanem sut 1 o ASOT brGmiorexa LIOK
P 8 \ https://m.eds00.ru/8175ac3f
dhochop u ux coeTUHEHUS
61 ;;Fﬂspof : Hazoiﬂe}g eKZHpHpZ)Hi, eCKHe bubmoreica LIOK
TPOIIHBIC MOAU(PU HnHn,; pU3n4 ne nu
HoTP , i https://m.edsoo.ru/1eb19f9e
XMMHUUYECKHE CBOWCTBA, IPUMECHEHHE
Oxcun yriepona(ll), okeua yrinepona(lV), bubnmnoreka [IOK
62 N
yroJibHasi KUCIIOTa U €€ COJTH https://m.edsoo.ru/dba58adf
63 Pemienue 3anay pa3nuyHbIX TUIIOB Bubmmorexa LIOK
Aatp https://m.eds00.ru/6029b609
K H: , o
o | ek s e
zﬂl ’ https://m.edsoo.ru/143558ab
CBOICTBa
65 Oxkcun kpemuawnsi(1V), KpeMHEEBas KACTIOTA, bubmmoteka [JOK
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CHJIMKATbI

https://m.edso0.ru/3170e7bl

TIpumeneHue KpeMHUS U €T0 COeTMHEHUH.

bubmuoreka LIOK

66 Creiiio, €ro ronysexe, Bib cTeka https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenne 3ama4 pa3nuyHBIX THIIOB bubmmoreia LIOK
https://m.edsoo.ru/h624f801
68 CucremaTusaiys 1 0000IICHUE 3HAHUI 110 Bubnunoreka [IOK
teme "Hemeramipr" https://m.edsoo.ru/6e864db5
69 KonTtposnbsHas padora no teme "Hemeramisr" bubmmorexa LIOK
https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI, Bubmmoreka [TOK
KOPPEKIHs OMHO0K https://m.edsoo.ru/2b7e9510
ITonoxenue metaios B Ilepuoguueckoit
71 CHUCTEME XMMHUYECKUX 3JIEMEHTOB. bubmmorexa [IOK
OCOOEHHOCTH CTPOEHHUS IJIEKTPOHHBIX https://m.edso0.ru/9839c16¢
000JI049€K aTOMOB METAJIIOB
79 OO6mue ¢puszndeckre CBOMCTBa METAIIJIOB. butmoteka [IOK
[IpuMeHEeHHEe METAJUIOB B OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
bubmmoreka [IOK
73 Cmnassl MeTainioB. Kopposust MeTaios https://m.eds00.ru/42b87263
74 Pewienne 3a1ay pa3inyHbIX TUIIOB Bubmmorexa LIOK
https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUM sl HAPSKEHUM
75 MeTaHJII)OB. OO6mue CHoIzJOﬂGH H(I))nyqenm bubmioreia LIOK
https://m.edso0.ru/94eb377a
METaJIJIOB
OO6mas xapakTeprucTKa MeTauioB | A-Tpymis
N bu6nmoreka IJOK
76 [Tepuoanyaeckoit cHCTEMBI XUMUYECKUX

aneMeHToB. HaTpuil u xanuii: momydeHue,

https://m.edsoo.ru/e12c26b3
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https://m.edsoo.ru/e12c26b3

(hu3MUeCKre U XMMHUYECKUE CBOMCTRA,
MIPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COeIUHEHUN

OO61mas xapaktepuctika MetamioB |1A-
rpynnsl [lepronnyeckoii cucTeMbl
XUMHUYECKHUX DJIEMEHTOB. MarHui U KaJabIIHi:

bu6nunoreka IJOK

77
noJyyeHue, GU3MIeCKUe U XUMUUCSCKHE https://m.edso00.ru/7c3e49c0
CBOWCTBA, MIPUMEHEHHUE MPOCTHIX BEHICCTB U
HUX COeJIMHECHUIN
78 JKécTtkoc 0 CIoCcOOEbI €€ ycTpaHe bubmorexa HOK
TKOCTH BOJIBI U CII bl TpaHEHUS
yerp https://m.edsoo.ru/c74bfae9
79 ANIOMHHUI: TTONTy4YeHue, GU3NIECKue 1 Bubmmoreka [TOK
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AMdoTepHbIe CBOICTBA OKCUAA U TUAPOKCUIA
80 amo(b . OKCOKO €KCEHI a ip bubmmorexa [IOK
MHUHUSA, TH MILIEKCEHI AJTFIOMHAHMS,
P https://m.edsoo.ru/5d12d318
UX MPUMEHEHHUE
81 Penienue 3aa4 pa3anyHbIX THIIOB
IIpaxTuueckast padora Ne 7. Pemrenne
82 31(12: e e a.np 3a/1a4 10 TEME bubmmorexa [IOK
IIEPUMEHTAIIbHBIX 4 10 TEM
N P 8 Y https://m.edsoo.ru/27a4af43
MeTaJijibl TJIaBHBIX TOATPYIIIT
OO0111as1 XapakTEPHUCTHKA METAIUIOB IOOOYHBIX
83 B IEB p )11 . bu6nmoreka IJOK
noarpyni (b-rpymmn) Iepuoanueckoit
By by pHoz https://m.edso00.ru/610d7431
CHCTEMBI XMMUYECKHX DIIEMEHTOB
84 Pu3nvecKre 1 XUMUIECKHe CBOMCTBAa XpoMa 1 bubanorexa [IOK
€ro COSJMHEHUN, NX IPUMEHEHHE https://m.edsoo0.ru/9911bef3
Baxkneiimme coequHEHNS Mapraiua.
85 I prautt bu6nmoreka IJOK
epMaHraHaT KaJlksl, Er0 OKHUCIINTEILHBIE
pv ’ https://m.edso00.ru/039d69c8
CBOIiCTBa
86 dusnueckre 1 XUMUYECKHE CBOMCTBA JKejIe3a butmuorexa [JOK
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W €r0 COCIMHEHMIA. HonyquHe " IPpUMCHCHHUC
CILIABOB KCJIC3a

dusnyeckre U XUMHUUECKHE CBOMCTBA MEIU U

https://m.edsoo.ru/1b7f8741

bu6nmoreka IJOK

87 e€ coeTMHEHU, X IPUMEHEHHE https://m.edsoo.ru/2bc0f954
®uznyecKkre 1 XMMUYECKHE CBOMCTBA IMHKA U
88 €ro COCJMHCHUMN, NX IPUMCHECHHUE. ) bubmorexa [IOK
’ https://m.edsoo.ru/b1f2beal
['uapoKCOKOMITIEKCHI LIMHKA
[IpakTrnyeckas padota Ne 8. Pemenue
89 BKIZHCpI/IMCHTaJIr;HI)IX 3aj1ay 1o TemMe bubmorexa LIOK
https://m.edsoo.ru/a6e352ea
"MeTaipl TOOOYHBIX MTOATPYTIT"
90 Peurenue 3agay pa3nuyHbIX TUIIOB bubmoreica LIOK
https://m.edsoo.ru/a8b83d83
91 O0001IeHNE B CUCTEMATH3AIINS U3yUYEHHOTO Bbu6nunoreka IJOK
marepuaia no reme "Mertauibr" https://m.edso0.ru/e91fe975
" " bubnuoteka IJOK
92 KonTponbHas padora o Teme "MeTauisl https://m.eds00.ru/83f63ea3
93 AHanu3 pe3ylnbTaToB KOHTPOIEHOUW paboTHI, Bub6imoreka [IOK
KOPPEKIHs OIIHO0K https://m.edso0.ru/9ebff2fd
Poste xummu B obecrieueHNH yCTOWYHBOTO
94 pa3BUTHS YEIOBEYECTBA. HOH}:ITI/IC 0 HayYHBIX bubmoreica LIOK
https://m.eds00.ru/080fe1f0
METOJaX UCCIICOBAHNUS BEIIECTB
Hay4nble nprHIMITEL OpraHu3alun
95 XI/II\}:I/IIIICCKOII‘)O n];omBoicma. HIIIf)OMBIIHHeHHI)Ie Bubmmorexa LIOK
. https://m.edsoo.ru/2e45a44f
CHOCOOBI MOTyYEHHS BYKHEHIIINX BEIIECTB
9% XHUMHYECKOE 3arps3HEHNE OKPYKaOLIeH Bu6imoreka [IOK
CPEeIIbI U €TO0 MOCIEICTBH https://m.edso0.ru/9f11bf51
97 XuMHUS ¥ 310pOBbE UenoBeKa. JIekapcTBEHHBIE Bub6mmoreka [TOK

cpezcTBa

https://m.edsoo.ru/a6552721
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98 Xumus numy. Ponb XumMuu B o6ecreYeHUN 1 bubmuoreka LIOK
MHIIEBOH 6€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmerrnueckue u maphroMepHbBIE CpEICTBa. 1 bubmoreka [IOK
BrrToBast XumMust https://m.edsoo.ru/da42d5a9
XuMusi B CTpOUTENLCTBE. BaxkHeime
100 CTpOI/ITCHI)HpI)Ie 1 KOHCTPYKIIMOHHBIC 1 bubmoreica LIOK
https://m.eds00.ru/61e69003
MaTepHuabl
101 XuMHS B CEbCKOM X035KcTBe. OpraHnyeckue 1 bubmmorexa [IOK
Y MUHEpAJIbHBIC yIO0OPCHHUS https://m.edsoo.ru/fd39587d
102 CucremaTusaius 1 0000IICHUE 3HAHUH 110 1 bubnunoreka [IOK
TeMe https://m.edsoo.ru/db979c70
OBHIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus; yriayonenHoe ooydenue, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepenun B.1.
u z1p.; nox penakuuent Jlyanna B.B. AknronepHoe o6mectBo «M31aTenbCTBO
«IIpocsemenue»

» Xumust; yrmyoneranoe odyuenue, 11 kimacc/ Epemun B.B., Ky3emenko H.E., J/Ipo3nos
A.A., u np.; nox penakuueit Jlynnna B.B. AkunonepHoe o6mectBo «M3aaTenscTBo

«IIpocBenienue»

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
Tpenaxép no xumuu x yueOHuky 10-11 knace I'.E. Pymsutuca, @.I'. denpamana /
A.Jl.Muxkutiok, 2020, «3nareascTtBo «IK3amMen» 3agadduk mo xumuu :10-11 kimace /

Kyszuenosa H.E, JIésun A.H., 2004

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Tpenaxep «O6mako 3nanui» https://www.imumk.ru/offer/9022

Bupryansnas naboparopust https://content.edsoo.ru/lab/subject/4/

Ypoxu xumun Ha PO https://resh.edu.ru/subject/29/

DNeKTpOHHBIA OaHK 3aJjaHu ISl OEHKH (QYHKIIMOHAJIBHOW IPaMOTHOCTH

https://fg.resh.edu.ru/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
OtkpoiThiil Oank 3aganuit OI'D https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

DneMeHTHI 00JTBINION HayKH €lementy.ru

Ludposoii cepruc «/lomamraue 3amanus https:/ https://media.prosv.ru/

Ortkpsitast xumus hitps://chemistry.ru/
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://media.prosv.ru/
https://chemistry.ru/

BIIP EI'D xumus https://vpr-eqge.ru/vpr/11-klass/khimiya

OTkpeIThiil 6ank 3amanuiit EI'D https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege

Hudposoii cepBuc «5 cnam EI'D».

Xumusi. Moyib 110 pelieHuIo TPyaHbIX 3a1a4 hitps://shop.prosv.ru/ya-sdam-ege-

ximiya21477
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