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HOACHUTEJBHAS 3AIIUCKA

Pabouast mporpamMmmMa 1o XMMHUW Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHOM 00pa3zoBaTENBLHOM MporpaMmsbl cpeHero oomero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBarelbHBIX opraHm3anusx Poccuiickoit  ®Denepanuu,
peanu3yonmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTriyOJIEHHOTO W3Y4YEHUsI 3aHMMAaET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kimaccos.
W3yuyenue mpeamera, peanumzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO s
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJOJDKEHU OOy4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme 1o XWMHM Ha3HAY€HUE MpeAMETa «XHUMHS» MOJydaeT
NOAPOOHYI0O  WHTEPIPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3yNbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMNOJHSIEMBbIE MPOrpaMMON MO
XUMUHU (QYHKIIMH:

e HH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoW oOecrneynBaeT
MOJIyYCHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHUHU, OOIed cTpaTeruu
OoOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00YyJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIas, KOoTopas npeaycMaTpuBaeT
OMpeNieSICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEILHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M KauY€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH 00pa3oBaTebHBIX JOCTHXKEHHI O0OydYaromuxcs B
paMKax HWTOrOBOM arTecTtali B (QOopMe €IUHOT0 TOCyAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e YCTaHaBIWBAaECT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTebHOE
JUIT U3y4eHUs B paMKaxX OTIEJIbHBIX Mpoduiiei, mnpeaycMaTpuBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHME €ro I0 KjiaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMEpHOE pacnpeesieHue yueOHOro BpeMEHU, PEKOMEH,TyeMOTO JIJIsI
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIeH U 3aJlay U3y4YeHUsl MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJIEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIBTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), @ TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4e0HO-IT0O3HABATENbHbIX  ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IpeIMETa.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieamMH YCTaHOBJIEHHOM MporpaMMoi 1o XMMHUHU 00513aTeNbHON
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHMUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
OINPEENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQ Ui OOy4dEeHHUS.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nudpepeHIupoBaHHOTO OOyYEHHsI Ha ypPOBHE CpPEIHEro o0IIero oOpa3oBaHUSs
XUMHUS Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUS HaNpaBlIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAaMKax MW3y4EHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEeIHEro NpohecCHOHATBHOT0 00pa30BaHusl.
B 31011 CBSI3M M3ydyeHue npeaMera « XuMHush» OpUEHTUPOBAHO IMTPEUMYIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BHIOPABIIMX OMPEAEAEHHBIA MPOPUIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBONM  MOCIEAYIOMIEro TIOJMY4YeHHsT XHMUYECKOro oOpa3oBaHMs B
opranmzanusix mnpodeccuoHanpHoro ooOpazoBanus. Hapsgy ¢ sTtum, B cBeTe
tpeboBanuii ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIEero 00pa30BaHUs U3yYCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a]1a4 BOCHUTAHUS U COLMAIBHOIO
pa3BUTHS OO0ydarmuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIUICKTYaIbHBIX
YMEHHUM, YMEHHH palMOHAIM3alk y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBisOIKUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOIO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu NoaxXo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allid COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOro U yriryOJIEHHOIO YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYINHOCTb IHPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CUcTeMa
3HaHUU TIOJy4yaeT OIpeNeIEHHOE TEOPETUUYECKOE JIONOJHEHHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMera oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUsI 00bEMa 3HAHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YTIayOlIeHUs IPEICTaBICHUN O CTPOCHUN
BEILECTBA, XUMHUYECKOHM CBS3M W 3aKOHOMEPHOCTSX THPOTEKAHMS pPEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOJAMHAMUKH.
N3yuyenue nepuonnyeckoro 3akoHa u llepumoanueckoil CHCTEMBbl XUMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOEHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUIIOB peakuuid JOMOJHSAETCA
(GopMUpOBaHHEM MPEACTABICHUM 00 3JIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIpU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3P (eKTax, O B3AUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIEP KaHNE KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIel cucTeMe MPEeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBbIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUH
npeaMeTa i KJIacCOB XUMUKO-(PU3NYEcKOoro npoduiisa 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuaa 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUeHT OyJIeT caenaH Ha OOIIHOCTh METOJOB IO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekynsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIECHUS O CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpEeAMETa I KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONbLINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3SMOXKHOCTh JiJIsl 00J1€€ 00CTOSITENIbHOTO



paccMOTPEHHs] XUMUYECKOM OpraHn3aly KIETKU Kak OMOJIOTMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U M3Y4EHHMs CYIIHOCTH HPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHHME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIBHOCTH
YeJI0BEKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Perenne 3Toi 3ana4un Ha
yIIyONEHHOM YpOBHE HU3YyYEHHUs MpeAMETa IMPEeAroiaraeT peaju3aluio TaKhX
1eJIeH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOIO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJIbTypbl UYEIOBEKa, a TAKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHCTEMBI 3HAHWW, JISKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHSATAM, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKUHM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 0OIIHUX
Hay4HBIX MPUHLINIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHHe y 00yYaroImxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U



MPOTHO3UPOBAHUSI SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM M TPOU3BOJCTBEHHOW JEATECIBHOCTH YeOBEKa, CBA3aHHOW C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U IIEPEPabOTKOM BEIIIECTB;
yrayOJeHre MpeCTaBICHUH 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOIMMBIX
JUIs. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUW, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTHYECKOHN JEATETLHOCTU U MOBCETHEBHOM KU3HHU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
GYHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUs NPH HU3YUCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
MpUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B T03HABAEMOCTH SBJICHUU IMPUPOJIBI,
YBOXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKJIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHWIO W TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIIeueI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIIBHBIX HHTEPECOB, HHTCIICKTYATBHBIX M TBOPUYCCKUX
CIIOoCOOHOCTEM oOyuarommxcs, (GopMHpOBaHHWE Y HHUX CO3HATEIHLHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEIMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCCHOHANTBHON 1 OOIIECTBEHHOMN JeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IPHUPOJIOIOIH30BAHUS,
Pa3BUTHE SKOJIOTHICCKOU KYJIBTYPhI, TPUOOPETEHHUE OMBITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO6miee YKnciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero odiiero oopazoBanus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, PEICTABIIEHUE O MHOTO00pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYECKUX COCAMHEHUSX. TUIBI THOPUIU3AIIMKU ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLUENTOpHbINA). TUOBl MNEpEeKpbIBAHHMS ATOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUN. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalE¢HHas,
ckenetHass. M3omepus. Bunabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P HEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA 1
ME30MEpHBIN 3P PEeKThI).

[IpeacraBnenne o kKinaccupuUKaMK OpraHuyeckux BemniecTB. IlloHaTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKnaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCcU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3ilaMu OpraHWYECKUX BEIIECTB U MaTEepHalaMU Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HArpeBaHuu (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYHMPOBAHHUE MOJENEeH MOJEKYJl OpraHu4eCKuX
BEILECTB.

YriaeBoaopoanl.

Ankanbl. ['omonornueckuil psj ankaHoB, o01mias ¢hopmysia, HOMEHKIIATypa U
M30MEpHs. DIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKaHOB, Sp°-
ruOpuan3anns aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAaHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluy,
JNETUAPUPOBAHUS, IUKIN3ALMHU, TMPOJIN3a, KPEKUHra, ropenus. llpeacrasienne o
MEXaHU3ME PEaKIUi PaUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHSI U XUMUYECKUX CBOMCTB MabIX (IIUKJIOMPOIaH, IUKJIOOYTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP>-THOPUIU3aIHs
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. U3nyecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA:
peaKuuy IPUCOCOUHEHMs, 3aMEIIECHUS B O-II0JOKEHUE IPU JIBOWHOW CBSA3M,
nonuMepu3anuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoennuenune. IlomuMepuzanus conpspkEHHBIX
nueHoB. CriocoOBbl MOJIy4eHUs U IPUMEHEHUE aJIKaIMEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKUHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTaniell yriepona. OuU3nNyecKue CBOMCTBA AJKMHOB.
XHUMHUYECKUE CBOMCTBA: PEAKLIUN IIPUCOCANHEHMS, TUMEPU3ALIMU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
obmiast popmyIa, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJieKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H3011a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWd NPUCOCIUHEHUS, OKHUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIi yroias U mpoAyKThl ero nepepadborku. CrnocoObl nepepaboTku HedTu:



MEPETOHKA, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DOKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX IPEBpAIICHUN:
n3yyeHue (PU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriiepoja U BOJOPOa B OPTaHMYECKUX BEIIECTBAX, MOJyYEHUE ITHUIICHA U U3YUYEHUE
€ro CBOMCTB, O3HaKoMmyIeHUE C¢ koyuekiusiMu «Hedts» u «Yronby, ¢ odpasnamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJEJIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYNl (HAa MpUMEpE
METaHoJIa W J3TaHoina). ['oMonorumdeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [lelicTBUE 3TaHONIA U METAaHOJA
Ha opranm3M uenoBeka. CrocoObl MOMy4YeHUs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — ASTUJIECHIVIMKONb W riauuepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: pEaKIMK 3aMEIICHUS, B3AUMMOAECICTBUE C OPraHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeopUIbHOTO 3amelieHus. JleiicTBue Ha
opranu3M denoBeka. CrocoObl MOTy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
o6enzonbHOTO sifipa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust v mpuMeHenne perona. denondopmanbaeruaHas cMoa.

KapOoHunbHbIE COETMHEHUS] — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJACTHI0B U KETOHOB: PEAKI[UU TPUCOCAUHEHUS.
OxkucieHue anpJIeTu0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepus u HoMeHkIatypa. Gusndeckue cBONCTBA
OJTHOOCHOBHBIX TPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C Y4acCTHEM YTIEBOJOPOJHOIO pajJdKaa.
OcoOEHHOCTH CBONCTB MYypaBbUHOM KHUCHOTHL. [loHSATHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJIbMUTUHOBAs, OJICUHOBAsS, .JUHOJE8As,
JuHONIeH08as KUciIoThl. CriocoObl MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, Gpu3MdecKue U XMMHUYECKUE CBOMCTBA KUPOB: THAPOIIH3 B
KHUCIION U 1enoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbIT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukamus yriaieBoaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupu0o3a. Gu3NUecKue CBOMCTBA W HaxOoXJACHUE B mpupojie. DoTOCUHTES.
XUMHUUYECKHE CBOMCTBA IIIHOKO3bI: PEAKIIMU C YHACTUEM CIIUPTOBBIX U AJIbACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTH Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBaroIMe U HEBOCCTAHABIMBAIOIIKME Aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B pupoje u npuMeHnenue. [lomucaxapuasl: kpaxman,
TJIMKOTEH W 1eumoio3a. CTpoeHre MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMala W LEIUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOodydeHue 3(upoB 1eumono3sl. [lousTtue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).



DKCIIEpUMEHTAIbHbIE METOJbl W3Y4YEHHS BEHIECTB M HUX MOpEeBpalICHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u runpoxcunom meau(Il)), peakius raunepruHa ¢ THAPOKCUAOM
meau(Il), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJAEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(Il), B3aumoaeicTBue kpaxmaia ¢ HOA0M,
pellleHHe DJKCIePUMEHTAIbHBIX 3a7ad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xale OPraHnvecKne coeTuHeHUsl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUYeCKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crtpoenue Moliekyl, oOmmas Gopmysa, U30MEpHs, HOMEHKIaTypa U (hU3NYecKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHueckoro psga. CTpoeHUe aHWJINHA.
B3aumHoe BiMsHHME Tpymnm aToMOB B MoJiekyle aHwiInHa. (OCcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha aHwiInH. CrocoObl
MOJyYeHUs] U TpUMeHeHue anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaHud. @DU3NYecKne CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCANY, OOpa30oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. IlepBuyHasi, BTOpUYHAasi M TpEeTHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pacTBopeHue OElKOB B BOJe, JACHATypalusi OEJIKOB NMpU HArpeBaHWH, IIBETHBIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYEeCKUX
COCIMHEHUIN.

BricokoMoJ1eKyJIIpHBbIE COeIMHEHNS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3ALMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHSL.

[TomumepHble wmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIUJIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacTomepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTanueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJBl HM3yYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3anad 1o Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHue MOJekyIsipHOH (OpMyJbl OPraHUYECKOrO0 COEIMHEHHS I10
MacCCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIINX B €TI0 COCTaB, HAX0XKACHUE MOJIEKYJIAPHOU
(G opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/UIM HCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB MOJYYEHUs, ONpEAEICHUE J0IH
BBIXO0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanunst MeXNpeaMETHBIX CBS3EM MPU U3YYEHUH OPTaHUYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IOHATUH, HPUHATBIX B OTAEIBHBIX IPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHMIIBI W3MEPEHHS, CKOPOCTh, DHEPIrus,
Mmacca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBI U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie NCKOMAEMBbIE, TOTLITUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWS,
MOIOIIIME CPEICTBA, MATEPUAIIBl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHM 3neMeHT. M3otomnbl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaruss XuMHIECKUX JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpezneneHue dJIEKTPOHOB IO AaTOMHBIM  OpOUTAJISIM.
DnexkTpoHHbIE KOH(DUTYypalIMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBbIC KOH(MDUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnogmueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U lleprmonnyueckoil CHUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHnaeneena.

XuMHueckass CBs3b. BuUIBl XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAad,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUSI KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIIAEMOCTh KOBAJICHTHOW CBsA3U. KpaTtHbeie cBsa3u. BonxoponaHas CBs3b.
MexmMoneKysspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHNIX. COCTaB KOMIUIEKCHOIO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPJAMHALIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucrtemax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHBI, paCTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanns XuMU4ecKuX peakifii B HEOPraHMUYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpaIlCHUs
DHEPTUU TIPU XUMHYECKUX peakmusiX. TerminoBbie 3QPEKThl XUMUUECKHX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpATHUMBIC peaKIMu. XUMHU4YecKoe paBHOBecue. KoHcTanTa
XUMHYECKOT0 paBHOBecHUs. (DaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECH: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAIMU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconmannv. Cpena BOJIHBIX PAacTBOPOB: KHCIIOTHAsS, HEUTpalbHAas,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurens W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHHS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HX MPEBPAIICHUMN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B MPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJECHNUE PEAKIIUM HMOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, U3YUYEHUE BIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
pPaBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTamwioB B [leprpoandeckoit cucteMe XuMHYECKUX SJIEMEHTOB
J.. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3Mveckue CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢guisnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. [ nipuibl. TomIMBHBIE
DJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crocoObl TONydeHwus, (puandeckue u
XMMHUYECKUE CBOMCTBA. [ 'aJloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOAEPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
KUCIopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxaenue B TpHpoOjE, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcun
cepbl(VI). Cepuucras u cepHas KUCJIOTHI U X coyid. OCOOCHHOCTH CBOMCTB CEpHOI
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTa
U €r0 COeTMHEHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpuponie, CHOCOObl MOMy4deHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. I[lpumenenue dochopa u ero coemunenuit. dochopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPOINHBIE MOJIU(PHUKAIUU.
duznyeckue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrompHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA yroyb, agcopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetaysioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprusi. [lonarue o xoppo3uu MeramwioB. CrnocoObl 3amUThl OT
KOpPpO3UH.

OOmast xapakrepuctuka MmetamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nueckue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHECHUM.

O6mast xapaktepuctuka metaioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUUYECKUX DJEMEHTOB. MarHuii W KajdblUi: TMOJydeHue, (Qusnueckue Hu
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHMUS.

AJroMuHUI: noJlydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBAa M €ro coeauHeHui. AmdoTepHbIe CBOWCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Tepronn4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUbl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHEeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcubl U conu xeneza(ll) u sxenesa(Ill). [Tonydenue u npuMeHeHne Keae3a u
€ro CIJIaBOB.

Pu3nYeCKne 1 XUMHYECKHE CBOMCTBA MeIIU U €€ coeauueHuil. [lomyuenue u
IIPUMEHEHUE MEJIU U €€ COCIUHECHUMU.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[pumeHnenue
[IAHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUS BEIIECTB M WX NPEBPAIICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIEKIMU «MeTaiulbl M CIUIaBbD», B3aUMOJIEHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aMMOJCHCTBHE LIMHKA U jKejie3a C pacTBOpPAMH KHUCJIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U IIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUA U METOA0JIOTUHA HAYYHOTO HcciienoBanus. Hayunsie
MPUHIUIBI OPTaHU3AlUH XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliIeHHbIE CITOCOOBI
MOJTYyYEHUs] BaXKHEUIIMX BEIICCTB (HAa MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIeHHbIE CTIOCOOBI MOTYyYEHNS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHHUE OKPYKAIOIIEH CPEbl U €ro nociaeacTsus. Posb xumun B
o0ecTieYeHUN YHEPTETUUYECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [lpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIHBI.

XUMHS TIHIINA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M00aBku. Pois xuMuu B
o0ecreyeHnH MUIeBO 0e30MaCHOCTH.



Kocmernueckne u mapdromepHeie cpenactBa. beitoBas xumwms. [IpaBumna
0€301acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEILCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 25neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

Pacuéthl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJYKTa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEACIEHHON MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOIM U MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AOJH BBIXOJIA MPOIYKTA PEAKIIMUA OT TEOPETHUYECKU BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzaumst  MEXNpEAMETHBIX CBA3€H MNpU  HU3YyYEHUHM oOmed
HEOPraHUYeCKOM XMMHH B 11 Kilacce oCcylIecTBIISIETCSL Yepe3 UCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKAILUS, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHHME BEIECTBA, HWJICANIbHBIA Tra3, (QPU3NYECKUe
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadboIu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK PHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILIEBASI MTPOMBIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMUCS POCCHUICKONH T'paXIaHCKOW WMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH LIETU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPaAKaIOT
c(hOpPMHPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4JaronuXxcs B MPOIECCE peau3aiy 00pa30oBaTeIbHON AESTEILHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYAIOIIMMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BHIMOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUS XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJlbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUU O TTEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHWBATh CBOE IMOBEIECHWE M TOCTYIKH CBOWUX TOBAPHIIECH C
MO3UIIMHA HPABCTBEHHBIX W TMPABOBBIX HOPM M C Y4ETOM OCO3HAHUS TOCIEACTBUIN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl IEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3710POBbIO;

coOIo/IeHUs TpaBUi O€30MacHOro OOpallleHusi C BEHIECTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€301acHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW JAPYrUX BHJAX
NEeSATEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTrOo pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYNY, JIOISIM TpyAa U pe3yibTaTaM TPYIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYaJbHOH TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTIKEHUW XUMHH JIS
pEIICHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCSIIIMX BpEI OKPYXKaKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX AEHCTBUN U IPENOTBpALIaTh UX;

HAJIM4Hs PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHSI, YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IpAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEeUU(PUKA XMMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(OpMUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JAHUU IIEJIOCTHOTO
IpeJICTaBICHUs 00 OKpY)KarollleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMH
LMBUJIM3ALMN: B €€ TyMaHUCTUYECKOUN HAIIPaBICHHOCTH U BAKHOM POJIA B CO3/IaHUN
HOBOW 0a3bl MaTepualbHON KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIIEUEHHH YCIOBUUI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHI, YMEHHUS J1e71aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus NpoOJieM B peabHbIX KU3HEHHbBIX CUTYaLUX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMW 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM TpyAa B paziMyHbIX cepax mpodeccruoHambHOMl
NEATEIBHOCTH.

METANPEAMETHBIE PE3YJIbTATDI



MetanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMHUU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAayYHbIE TOHSATHS, OTPaKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBlI MHpa M CHEIU(HUKY METOJIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
MPOILIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCTBHs (IT03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obOecrieunBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COIUATTLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD o0yJarommxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMHU.

Ilo3naBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHre JTeCTBUS:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LENH JESITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTepHbIC MPU3HAKU TMOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS JJISI OOBSICHCHHS OTICIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU IJis KJiIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEaKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKWE PACCYXXJEeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BEIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— MpPU pelIeHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3ajad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIs BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMynTupoBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI (DPOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIHpOBATH
000O0IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NoMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKaHUA, CIIPABOYHBIE I0COOMS,
pecypcol MHTEpHEeTa), aHAIM3UpOBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMaMKM, HEOOXOAMMOM [JIsl BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMabHYIO  (QOpMy  MpeCTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPU PadOTE C XUMUUECKON
uHbOpMaluel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYecCKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)TaeMOU TeMbI B X0JI€ TUAJIoTa U/Uiu
JUCKYCCHH, BHICKA3bIBATh HIeH, (OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C TMPE3CHTAIMEH pe3ylbTaTOB ITO3HABATEIBHON ACATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (HOPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHMS TO3WIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEIIbHYIO
NESATENIbHOCTD, ONpeensds €€ Ield W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBaTh MpE/IaraéMblii aJIfOPUTM JACUCTBUHA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aj7ady, BbIOMpaTh Haubolee
3¢ (eKTUBHBINA croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTA HAa OCHOBE CaMOaHajiu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ybTaThl OCBOSCHUS MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT clieuupruuecKue ass
y4eOHOro mpeaMera « XuMHUs Hay4dHbIE 3HAHHS, YMEHUSI U CIIOCOOBI IEHCTBUI TI0
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYaIMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHWMHUU TPEAMETHBIE pEe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «OpraHuyeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun pallMOHAIIBHOTO
MIPUPOOTIOIL30BaHNS, B (OPMHUPOBAHWHA MHUPOBO33PEHUS MU OOIIECH KYJIBTYPHI
YEJIOBEKA, a TAKKE IKOJIOTHIESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TTOHATHUS — XUMHUUECKUM AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTanei, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHasi M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCJIOPOJA- W a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHUS], MOHOMED, MOJHMMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpPEBpaAlICHUs OHHEPruM TMPHU XUMHUYECKUX pEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKUX SIBJICHUI; TPEJCTABIICHUS O
MEXaHM3MaxX XUMHUYECKUX pEeakiui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMsI, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIN 3dexTi, opueHtanTsl 1 u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIEeATEeIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMUYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOICTBA METAHOJIA, TEpepadOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHHSI XUMHYECKUX PEaKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHMM  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKlHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



U3rOTaBIMBATh MOJIENIA MOJIEKYJ OPTaHUYECKHUX BELIECTB JJI WIUTFOCTPALIMH
UX XMMHUYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUMN: YCTAHABIMBATh MPHHAJICKHOCTh MU3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTABY M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpylne COEIMHEHWH, JaBaTb MM Ha3BaHUA [0 CUCTEMATHYECKOMH
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (ITHIIEH, alleTWIECH, TOJIYOJ, TJIMLEPHH,
ATWIEHIJIMKONb, (PEHOd, (QopMalblIeruj, aueTaJbleruj], aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KMCJIOTa, CTEAPUHOBAs, OJICMHOBAs, NAJIbMUTUHOBAS KHUCIIOTHI,
IJIMLUH, aJJaHUH, ManbTo3a, (PYKTO3a, aHWINH, IWBUHUJI, U30IPEH, XJIOPOIIPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh yMEHUS ONpPENENATh BHJ XUMHYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1t 00bSCHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3NUECKUE
U XUMHYECKHME CBOMCTBA THUIIMYHBIX IIPEACTABUTENIEH pPa3IUYHBIX KIIACCOB
OpraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, AJIKA/IUEHOB, aJTKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUI0B, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX M CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIAWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JHU- U  MOJINCAXapUIOB),
WUIIOCTPUPOBAaTh ~ I€HETUYECKYI0  CBSI3b  MEXAY HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMMHYECKMX PEaKUUd C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

C()OPMUPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYEeCKUX COETMHEHUH OT
KpPaTHOCTH Y THUIA KOBAJEHTHOU CBSI3U (G- U TM-CBSI3M), B3AUMHOIO BJIMSHHS aTOMOB
U TPyNI aTOMOB B MOJIEKYJIax;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €r0 NEPepadOTKH U PAKTUIECKOE
NpUMEHEHHE IPOAYKTOB IEPEepadbOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATDH 3TH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHSI IPUMEHSATH OCHOBHBIE ONEPAIIMN MBICIIUTEILHON
NEeSTENIbHOCTH — aHajJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHEe, CHCTEMaTH3aluIo,



BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJyiee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTA MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (PopMyiaM
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACUETHl O HAXOXKICHUIO XUMHYECKOW (PopMyITbl
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX AJIEMEHTOB, MPOAYKTaAM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JESATEILHOCTU YEJIOBEKa, CBA3aHHOM ¢ epepaboTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX PEIIeHUN nmpodiaemM
B CUTYallUsIX, CBI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUU JKCIEPUMEHT (MOJy4YeHUE M HU3YYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPaBHII
Oe3omacHoro oOpameHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM 00OpPYIOBAHUEM,
dbopMynupoBaTh 1€JIb HUCCIEAOBAaHUS, TMPEJACTABIAThH B pazIudyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH ¢ OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMaluu, HTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, TiepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEUEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OO KyJbTypbl 4YelOBEKa, a TaKkxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o000JioyKa aroma, S-, p-, d-aTOMHbIE OpOUTalM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alisl aTOMHBIX OpOHWTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAasl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAlMs, CTENEHb JIUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHA, XUMUYECKOE PAaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJHUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYNHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIIPHOM YpPOBHSX;
MPEJCTABICHUS] O MEXaHU3MaX XUMHUUYECKUX PEaKIHUi, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTOIb30BAHUH BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4YHBIX
MPUHIIAIIAX XUMUUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYIO) CHUMBOJIUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATh 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMH 0 PA3INYHBIM MpU3HAKaM (YUCIIY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(eKTy peakiui, U3MEHEHHUIO CTEleHEen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYacCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS KiIaccUPUKauu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOIUIECKOTO 3akoHa [l
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XMMHYECKHUX 3JJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa, uUCOONB3YS  TMOHATUSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE SHEPreTUYECKUE COCTOSHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
ANIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKUUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB ITUHKA U aJTIOMUHHS);



cOPMUPOBAHHOCTh YMEHUSA OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUSI XUMUYECKOT0 PAaBHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue Hay4yHble TMPUHIMIBI XUMHUYECKUX MPOU3BOJICTB; LEIecO00pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (PEaJIbHBIN U MBICJICHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIAPHAST KOHIICHTPAIUs»;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuu; 3HAYECHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JIaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEAKINK; O0BEMHBIX OTHOIIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JOKCIEpPUMEHT  (NpPOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eTeHUe
Cpeabl PacTBOPOB BEIIECTB C TMOMOIIbIO HWHIWKATOPOB, HM3yYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW pEaKIMH, pPEIICHUE
DKCIIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHBIM
o0opynoBaHueM, GOpMYIUPOBATH IIEJTh UCCIICOBAHUS, TIPEICTABISATH B Pa3IMUYHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTa, AaHAIM3UPOBaTh W  OLEGHUBATh WX
JIOCTOBEPHOCTH;



c(hOpPMUPOBAHHOCTh YMEHUI: COOJI0IaTh TTPaBUiIa TIOJIb30BAHUS XHMUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JaUTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, IepepadaThiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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5.1 BricokomonekysipHble COeTMHEHUS 6 bubmmorexa [TOK
' P A https://m.eds00.ru/d69df650
Uroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumMenoBanue pa3aejioB H TeM nudpoBbIe
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bceero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnyeckast cuicteMa XUMHUYECKHX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 | bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd5724
bubnunoreka LIOK
1.3 X 19 1 3
HMHTCCKHE peatii https://m.edsoo.ru/2dd57124
Uroro no pazaeny 39
Pa3nea 2. Heopranun4yeckasi Xumust
bubmmoreka IIOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57124
2.2 Mertanibl 23 1 2 bubnnorexa [IOK
https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Pasznea 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorexa [IOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazneny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouuyecTBO 4acoB
Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3YyUYEeHHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHHe
OpraHUYE€CKON XUMHUH,
2.09-6.09 bu6nmoreka LIOK
1 MpeJICTaBICHUE O 1
https://m.edso00.ru/3686e6f5
MHOT000pa3ny OpPraHnIeCKUX
COCJIMHEHU
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
2 1}3,(r)36p>1<z[é1({Hoe COCTOSTHHS ) 1 2.09-6.09 bubnuorexa [IOK
y ' https://m.edsoo.ru/Oce6fd4c
BaneHTHbIE BO3MOXKHOCTH
aToma yriepojaa
Xumuyeckas CBs3b B
OpPraHUYECKUX COCTUHEHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 2.09-6.09 bubmmorexa [IOK
. p https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
o 9.09-13.09 bubmuoreka [{OK
4 OpPraHUYEeCKUX COECIMHEHUN A. 1
https://m.edso00.ru/9e595cb8
M. bytieposa
Buael nzomepun:
5 CTPYKTYpHasi, | 9.09-13.09 but6mmoreka [IOK
MIPOCTPAHCTBEHHASL. https://m.edsoo.ru/b0e61661

OneKkTpoHHBIE AP PEKTH B




MOJIEKYJIaX OpPraHUYE€CKUX
COE€IUHEHUN

[IpencraBnenue o
KJIaCCU(PUKALINH U

9.09-13.09 bu6nmmoreka [IOK
6 cUcTeMaTH4ecKas
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukamnms peakiuii B 16.09-20.09 bubmmoreka [JOK
OpraHUYeCKOM XUMHUH https://m.edsoo.ru/ba5706aa

g Cucremaru3anus u 16.09-20.09 bu6nmoreka LIOK
000011IeHIE 3HAHUM 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYSCKHUI 16.09-20.09
psia, obmas popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubmuorexa [IOK
JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT

10 dOu3nYecKre U XUMUYECKHe 23.09-27.09 bubnuoreka [{OK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c¢
HaxoxneHue aikaHoB B 23.09-27.09

1 npupoje. CriocoObl bubmuorexa [JOK
MOJIyYEHHS U IPUMEHEHHUE https://m.edsoo.ru/259b0asSb
aJKaHOB
[ukmoankaHbl: 00mIas 23.09-27.09
(dbopMyIa, HOMEHKIIaTypa U

12 HU30MepHsi, 0COOEHHOCTH bubnunorexa LIOK

CTPOEHHUSI U XUMUYECKHUX
CBOMCTB, CIIOCOOBI OTYyYEHUS
U IPUMEHEHUE

https://m.edsoo.ru/156730d2




Pemienue pacuérHpIX 3a1a4 Ha
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA 110 MACCOBBIM

30.09-4.10

bubnunorexa LIOK

13
JOJISIM aTOMOB DJIECMCHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSAIINX B €T0 COCTaB.
CucremaTtuzauus u
000011IeHNE 3HAHUN I10 TEME
AJIKEHBI: TOMOJIOTUYECKU I 30.09-4.10
psin, obmas popmyia,
HOMEHKJIaTypa, AJIEKTPOHHOE
14 U MPOCT aH}::r;BeHHoe ’ bubmorexa [IOK
pocip https://m.edsoo.ru/273b0ale
CTPOEHHUE MOJIEKYIL.
CTpyKkTypHast ¥ LIUC-TPaHC-
M30MepUs aJIKEHOB
duznyuecKnue 1 XUMHUECKHE 30.09-4.10
15 CBONCTBA ankeHoB. [IpaBuio brbmmorexa [TOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl TTOTy4eHHs U 7.10-11.10 bubmuoreka [IOK
IIPUMEHEHNE AIKEHOB https://m.eds00.ru/665dc058
IIpakTuyeckas padora Ne 1 o 7.10-11.10
17 teme "[lonyuenue sTriieHa u bubmmorexa [IOK
ya . " https://m.edsoo.ru/0941eed8
M3y4EeHHUE €r0 CBONCTB
Pemrenne pacu€THbIX 3a1a4 HA 7.10-11.10
13 onpeereHNue MOJIEKYIIIPHOU bubnmnoreka [JOK
(hOopMyIIbI OPraHuYEeCcKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
19 AnKagueHsl: CONPsKEHHBIE, 14.10-18.10 bubnuorexa [IOK

HU30JIMPOBAHHBIC,

https://m.edso0o0.ru/04298c0a




KyMYJIUPOBaHHBIC.
OcoOeHHOCTH HIIEKTPOHHOTO

CTpOEHUS
20 XHUMUYECKUE CBOKCTBA 14.10-18.10 bubnuorexa [JOK
CONPSHKEHHBIX IUEHOB https://m.edsoo.ru/e561253d
)1 CriocoOsI MoTyueHus: U 14.10-18.10 bubmmoreka [JOK
IIPUMEHEHHE aJIKaJIUCHOB https://m.edsoo.ru/1aa81660
AJIKVUHBI: TOMOJIOTUYECKHUI 21.10-25.10
psia, obmas popmyia,
2 HOMEHKJIaTypa, JIEKTPOHHOE bubnnorexa [JOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bbcc4c
CTPOCHUE MOJICKYII,
¢busnueckue cBoicTBa
3 XHUMHUECKHE CBOMCTBA 21.10-25.10 bubnuoreka [{OK
aJIKUHOB https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peaky Ha 21.10-25.10 bubmuoreka [IOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da
)5 CriocoObl mostyueHus u 4.11-8.11 bubmmnoreka HOK
NIPUMEHEHHE AJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayd: pacu€rsl 1o 4.11-8.11
26 YPAaBHEHUIO XUMHYECKOU bubmmorexa LIOK
https://m.edsoo.ru/5db8e526
peakmumn
27 CucremaTtuzanuus u 4.11-8.11
000011eHIe 3HaHU 110 TeMe
ApeHbl: TOMOJIOTUYECKUH PsITI, 11.11-15.11
)3 obmas popmyna, bu6muoreka [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
U IPOCTPAaHCTBEHHOE

https://m.edsoo.ru/a92a7094




CTPOCHUE MOJICKYJ OEH30I1a 1
TOJTyo0JIa, UX (PU3UUECKUE

CBOMCTBA

29 XHUMUYECKUE CBOKCTBA 11.11-15.11 bubnuorexa [JOK
apEHOB: PEAKIMU 3aMEIECHUS https://m.edsoo.ru/a44alaed
XUMHUYECKUE CBOMCTBA 11.11-15.11

30 apeHOB: PeaKIuU bubmmoreka [JOK
MPUCOEAUHEHUS, OKUCIIEHUE https://m.edsoo.ru/ad4alae4
TOMOJIOTOB OeH3051a

a1 Oco0eHHOCTH XUMHYECKUX 18.11-22.11 bubaunoreka [JOK
CBOWCTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacy€THbIxX 3a1a4 Ha 18.11-22.11

1 ONPEACIICHUE MOJIEKYIISIPHOM bubnnorexa [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/53461a2c
BEIIECTBA

3 CriocoObl nostyueHust u 18.11-22.11 bubmuoreka [IOK
IIPUMEHEHNUE aPEHOB https://m.edsoo.ru/6f717d09
['eneTndeckast CBSI3b MEXKIY BuGmiorexa [OK

34 PASTIHEIM flatcamu 252901 ose/m.edsoo.ru/6£717d09
yII€BOJ0PO/IOB
Pacuétel no ypaBHEHUAM

35 XUMHUYECKHUX PEAKIUN. 55.11.29.11 bu6muoreka [JOK
Cucremaruzanus u https://m.edsoo.ru/53461a2c
0000111eHIE 3HAHUH 110 TeMe

36 [Ipupoanstii ras. [lomytHbie 75.11.29 11 bubmuorexa [JOK
He(TsAHbIE ra3bl https://m.edsoo.ru/6f717d09

37 KameHHbI#1 yronb U MpoayKThl 2.12-6.12 bubmuotexa [JOK

ero nepepaboTKu

https://m.edso00.ru/69b3398b




Hedtp 1 ciocoOwr eé
nepepabotku. [Ipumenenue

2.12-6.12

bu6nmoreka [IOK

38
MPOAYKTOB MepepabOTKH https://m.edsoo.ru/21f9de78
HeTH
['enernueckas cBsA3b MEXKIY 2.12-6.12
39 A3JIMYHBIMU KJIACCAMU bubmorexa [OK
P https:/m.eds00.1u/82b4d759
YTJIEBOJIOPOIOB
l'amorenonpon3BoHEIE 9.12-13.12
40 YTJIEBOJIOPO/IOB: AJIEKTPOHHOE bubnnorexa [IOK
CTPOEHHUE; pEAKLINU https://m.edso00.ru/82b4d759
3aMEIICHHS TaJloreHa
JeiicTBue 1ienouei Ha 9.12-13.12
raJIOTCHIIPOU3BOIHBIC.
41 Bzaumoneiicteue bubmmorera [OK
A https://m.eds00.1u/82b4d759
JUTAJIOTCHAIKAHOB C MarHUEM
Y IIUHKOM
Cucremaru3anus u 9.12-13.12
42 000011IeHE 3HAHUH 10 bubmmorera [OK
Hew ) https://m.eds00.ru/20e89£22
pazzaeny "YrieBogopoasl
43 Kontponbras paboTa mo teme 16.12-20.12 bubnuotexa [JOK
"Yraesogopobr" https://m.eds00.ru/95¢9¢298
[IpenenbHbIE OHOATOMHBIE 16.12-20.12
CIIUPTHI: TOMOJIOTHYECKHUI
si1, oOmmast popmyia,
paL, obIast Gopy bubmuoreka [{OK
44 CTPOEHHUE MOJIEKYI,

M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

https://m.edsoo.ru/df04¢c5S5cd




XUMHYECKHAE CBOMCTBA

16.12-20.12

45 MpeACIIbHBIX OJTHOATOMHBIX bubmmorexa [JOK
pea A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl TTOTy4eHHS U 23.12-27.12 bubmmoreka [JOK
46 MIPUMEHEHUE OJHOATOMHBIX https://m.edsoo.ru/4841000000
CIIUPTOB 00000
[TpocTeie 3¢upsr: 23.12-27.12
47 HOMEHKJIaTypa U U30Mepus, bubnunoreka LIOK
0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOICTB
MHOroaroMHsbl€ CIIMPTHI: 23.12-27.12
48 STUJICHTJIMKOJb U TIUIEPHH, bubmmoreka [JOK
X QU3NYECKUE U XUMHUCCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
Crioco0bl TTOTy4eHHs U 13.01-17.01
49 MPUMEHEHNE MHOTOATOMHBIX bubmorexa HOK
P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo1: CTPOEHHE MOJIEKYJIbI, 13.01-17.01
50 (bu3uvecKue CBONCTBA bubmmorexa [TOK
) https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH PeHOa
51 XuMHUYeCcKHe CBOMCTBA 13.01-17.01 bubmuoreka [{OK
¢denona https://m.edsoo.ru/037ca5{9
57 CriocoObl TTOTy4eHHS U 20.01-24.01 bubnuotexa [JOK
npuMeHeHne (heHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2. 20.01-24.01
53 Pemenne bubnunorexa LIOK

AKCIIEPUMEHTAIBHBIX 33734 110
teme "CrnupThl ¥ heHOoITb"

https://m.edsoo.ru/fd0ced09




Cucrematuzanus 1

20.01-24.01

bu6nmoreka [IOK

54
000011IeHNEe 3HAHN 110 TEME https://m.edsoo.ru/1810cb9b
AJLIeruapl 1 KETOHEL: 27.01-31.01
AJIEKTPOHHOE CTPOCHUE
55 KapOOHWJIBHOU TPYIITIHI; bubnmnoreka HOK
TOMOJIOTHYECKUE PSPI, https://m.edsoo.ru/b139beaa
obmrast popmya, U30MEpHs U
HOMEHKJIaTypa
Anpneruapl 1 KETOHEBL: 27.01-31.01
. bubmuoreka [{OK
56 (hU3UYEeCKre CBOMCTBA;
https://m.edsoo.ru/c887425¢
peaKIu MPUCOSTUHEHUS
Peakmun oxkucieHus u 27.01-31.01
57 KauyeCTBEHHBIE PEAKIINU bubmorexa HOK
peartl https://m.edsoo.ru/a393baa9
aJIbACTHIOB M KETOHOB
58 CriocoOsI ToTydeHust 3.02-7.02 bubnmoreka [JOK
aIbJCTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/IETbHbIE 3.02-7.02
59 KapOOHOBBIE KUCJIOTHI, bu6nmorexa [IOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJT
N3omepus u HoMeHKIIaTypa 3.02-7.02
60 KapOOHOBBIX KUCIIOT, UX bubnnorexa [IOK
P o https://m.edsoo.ru/700cc87b
¢u3nueckue cBoiicTBa
XUMHUYECKUE CBOMCTBA 10.02-14.02
61 apeaeabHBIX OJHOOCHOBHBIX bubmmorexa TOK
pedl A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIOT
& Oco0EeHHOCTH CBOWCTB 10.02-14.02 bubnuorexa [JOK

MYpPaBbUHON KUCIIOTBHI.

https://m.edsoo.ru/bb31be71




63

64

65

MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

Oco0EHHOCTH CBOMCTB:
HeTIpeACIbHBIX 1
apoOMaTUYECKHX KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kuciot. IIpencraBurenn
BBICIINX KapOOHOBBIX KHCIIOT

[TonsiTHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT
CriocoOpl mostyueHus u

IIPUMCHCHHC Kap6OHOBbIX
KHUCIIOT

10.02-14.02

17.02-21.02

17.02-21.02

bu6nmmoreka [IOK
https://m.edsoo.ru/83a08773

bubnuoreka [IOK
https://m.edsoo.ru/0d162d9d

bubnunoreka LIOK
https://m.edsoo.ru/7¢065¢9d

66

CrnoxHble 3QupsbL:
TOMOJIOTUYECKHH psiJl, oO1as
dhopmyna, uzomepus u
HOMEHKJIaTypa

17.02-21.02

bu6mmoteka IIOK
https://m.edsoo.ru/adfffe6d

67

68

69

duznyeckre 1 XUMHUUECKHE
cBoiicTBa 3(h1poB

Pemenue pacu€rHpix 3a1ay:
110 YPaBHEHHUIO XUMHUYECKOM
peaKkuru, Ha ONPEICTICHNUE
MOJICKYJISIPHOHN (hOPMYJIBI
OpPraHMYeCKOro BEIIECTBA
[TpakTuyeckast pabora Ne 3.
Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 10

24.02-28.02

24.02-28.02

24.02-28.02

bu6nunorexa LIOK
https://m.edsoo.ru/ad6b94b2

bubnunorexa LIOK
https://m.edsoo.ru/486671{b




Teme "KapOoHOBBIC KHCIIOTHI.
Crnoxuble 3¢upsr"

Kupsl: ctpoenue,

3.03-7.03

70 (bU3UYECKHEe U XUMHUYECKUE bubmorexa [IOK
. https://m.edsoo.ru/al9¢5b98
CBOMCTBA (THIPOJIN3)
Oco0eHHOCTH CBOWCTB KUPOB, 3.03-7.03
71 coJiepKaluX OCTaTKU bubmmoreka [JOK
HEMNPEAETIbHBIX )KUPHBIX https://m.edsoo.ru/b0331922
kucnot. JKupsl B mpupoje
MpIa KaK COJIM BBICIITAX 3.03-7.03
KapOOHOBBIX KHCIIOT, UX
72 Moroiiee aeiicteue. [lonsitue bubmorexa [IOK
https://m.edsoo0.ru/3c566565
O CHHTETHYECKHUX MOIOIIUX
cpenctax (CMC)
['eneTnveckas cBs3b 10.03-14.03
73 YTJIEBOJIOPOJIOB U bu6mmoteka IIOK
KHACIOPOACOIepKALIUX https://m.eds00.ru/56790c96
OpraHUYECKUX BELIECTB
74 Pacuérbl mo ypaBHEHUAM 10.03-14.03 bubmuoreka [IOK
XUMHYECKUX PEAKIUN https://m.edsoo0.ru/56790c96
75 CucremaTtuzanuus u 10.03-14.03 bubnmnoreka [JOK
0000111eHHE 3HAHUN 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTeprucTrKa 17.03-21.03
76 YTJIEBO/IOB U KJlaccu(uKanus bubmuoreka [IOK

yIIAEBOJIOB (MOHO-, TU- U
MOJIMCAXapHUIBI)

https://m.edsoo.ru/7a9693al




Momnocaxapusl: puU3nIECKHe 17.03-21.03
77 CBOWCTBA U HaXOXCHUE B bubmorexa HOK
8 https:/m.edsoo.ru/b4bdda2d
pupoie
[IpumeneHue riaoKo3bl, €€ 17.03-21.03
73 3HAYCHHUE B bubmuorexa [IOK
JKU3HECATECIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapuipl: caxaposa, 31.03-4.04
79 MaJIbTO3a U JIAKTO03a. bubnunoreka LIOK
Haxoxaenne B nmpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JTUCAXaPHJIOB
[Tonucaxapumpl: CTpoeHUE 31.03-4.04
20 MaKpOMOJIEKYJ, PU3NYECKUE bubmmoreka [JOK
U XMMHAYECKHUE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE
81 [TonsiTHe 06 UCKYCCTBEHHBIX 31.03-4.04 bubmmnoreka HOK
BOJIOKHaX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a7a4 Ha 7.04-11.04
2 ompe/ielIeHUE 10U BbIXOAa bubnmnorexa [JOK
NPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaru3anus u 7.04-11.04
83 0000111eHIE 3HAHUHN 10 bubmorexa HOK
m https://m.edsoo.ru/08d4364c
pasnmeny
KonTponbHas pabota mo Teme 7.04-11.04
| bubnunorexa LIOK
84 Kucnoponcoaepxkaniue

OpraHu4ecKue coeuHeHus"

https://m.edsoo.ru/42c6678¢




AMUHBIL: KJTaccupuKaIms, 14.04-18.04
CTpPOECHUE MOJIEKYJI, 001Iast
85 (b: MyJa I/I3OMeyI/ISI B bubmmorexa [TOK
pMYyJIa, pHA, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (pusnueckue
CBoOMCTBa
26 XHUMUYECKUE CBOMCTBA 14.04-18.04 bu6nmmoreka [IOK
ann(paTHIECKUX aMIHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOEHUE aHWIMHA, 14.04-18.04
Bbu6nunoreka LIOK
87 0COOEHHOCTH XMMHYECKUX
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOpl mostyueHus u 21.04-25.04
88 pUMEHEHHE AT (aTHIECKIX bubmmorexa LOK
P https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTHI: 21.04-25.04
HOMEHKJIATypa U U30MEpHs,
89 (bu3nvecKue CBONCTBA bubmorexa HOK
’ https://m.edsoo.ru/d1773e80
OTenpHBIC IPEICTABUTEIH Ol
AMUHOKHCIIOT
XHWMUYECKUE CBOMCTBA 21.04-25.04
AMHUHOKHCIIOT, HX
90 OMOJIOTHYECKOE 3HAUYCHHUE bubmorera [TOK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CUHTE3 U
THIPOITU3 TIENTHI0B
benku kak npupoHbIe 28.04-2.05
91 TIOJIUMEPHI; C TYPBI bubmmorexa [IOK
PRI CIPYRIYP https://m.eds00.ru/4299899
OCIIKOB
9 XHUMHUYECKHE CBONCTBA 28.04-2.05 bubmuorexa [IOK

0€eJIKOB

https://m.edsoo.ru/6237306d




A3zoTcoaepkaliuie 28.04-2.05
TeTePOLUKINYECKIE
93 coenunenus. HykienHobie bubmmorexa [TOK
8 K https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornveckas poJb
[TpakTrueckas padota Ne 4. 5.05-8.05
Pemienue
94 AKCIIEPUMEHTAJIbHBIX 3aJ1a4 10 bubmorexa HOK
p A https://m.edsoo.ru/8e3c02d1
Teme "A3oTcoaeprKanine
OpraHu4ecKue coeanHeHus"
[IpakTuueckas padbora Ne 5. 5.05-8.05
Pemienue
95 SKCIIEPUMEHTAJIBHBIX 3a7a4 10 bubmmorexa [IOK
P A https://m.edsoo.ru/bde3fdf6
teme "PacriozHaBaHue
OpraHUYECKUX COCTMHECHHM"
KonTponbHas pabota mo Teme 5.05-8.05
96 "A3oTcoaepkaiine brbmmorexa [TOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTMHEHUS
OCHOBHBIE OHATHUS XUMUHU 12.05-16.05
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHHUI U METOJIbI UX bubmorexa HOK
& 8 https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJIMMEepHU3aIHs 1
TTOJTMKOHACHCAITUS
08 [Inactmaccel. YTunuzamus u 12.05-16.05 bubnmnorexa [JOK
nepepaboTka MIacTuka https://m.edsoo.ru/82242¢0f
DnacToMephl: HaTYpaTbHBIN 12.05-16.05
but6mmoreka [IOK
99 CUHTETHUYECKNE KaydyKH.

Pesnna

https://m.edsoo.ru/246103ec




100

101

102

Bonokna: HaTypanbHble,
HCKYCCTBECHHBIE,
cuHTerTnyeckue. I[lonumepsr
CIELMAJIbHOTO HA3HAYEHUS

[TpakTrueckas padota Ne 6.
Pemenne
IKCIIEPUMEHTAIBHBIX 33124 TI0
teme "PacriosnaBanue
IUIACTMACC U BOJIOKOH"

O06006111eHE U
CUCTEMAaTH3alHsI U3YYCHHOTO
Marepuaa 1o Teme
"BricokoMoOneKysipHbIE
coeTMHEeHUS "

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

19.05-23.05

19.05-23.05

19.05-23.05

bu6nmoreka [IOK
https://m.edsoo.ru/5963a601

bu6nmoreka [IOK
https://m.edsoo.ru/3aecbd77a

bubmuoreka [IOK
https://m.edsoo.ru/6a22ble8




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
| Atom. CocTaB aTOMHBIX sJIEP. | 2.09-6.09 bubnuorexa [JOK
Xumuaecku saemMeHT. M30Tonkl https://m.edsoo.ru/59c112ee
) CtpoeHue IeKTPOHHBIX 000JI0UeK | 2.09-6.09 bu6mmoreka [IOK
aTOMOB, KBAHTOBBIC YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuueckux 1 2.09-6.09 bu6mmoreka [IOK
3JIEMEHTOB (s-, p-, d-, f-371eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB MO | 9.09-13.09  bub6mmoreka [JOK
ATOMHBIM OpOHUTAIIIM https://m.edsoo.ru/f5{750fe
DJIEKTPOHHBIE KOHPUTYpAITTU
p buryp 9.09-13.09  Bubmuoreka IIOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM H 1
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSIHUHT
6 DNeKTPOHHBIE KOH(UTYpaAIITU HOHOB. 1 9.09-13.09 bu6mmorexa [IOK
DNEeKTPOOTPULIATEIBHOCTD https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3aK0H 1 16.09-
Ilepuoanueckas cucrema BuG OK
7 XUMHUYECKHX 351eMeHToB 1. 1. 1 20.09 nosmotera I
. https://m.edso0.ru/16957¢01
MenieneeBa, CBA3b C COBPEMEHHOU
TEOpHEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU NU3MEHEHUS CBOMCTB 16.09-
bubmuorexa [JOK
8 XUMHYECKHUX DJIEMEHTOB U 1
20.09 https://m.edsoo.ru/f8468927
00pazyeMbIX HMH TIPOCTHIX U




CJIOKHBIX BCHICCTB 110 I'pyIiiaM u

Kpucrannoruapatsl

nepuoiam
16.09-
9 Cucremaru3zanus 1 0000IICHUE bubmuorexa [JOK
3HAHHH 110 TeEME 20.09 https://m.edsoo.ru/8fad2942
Bunbsl XuMu4ecKkoil CBSI3H. 23.09-
Mexanu3mbl 00pa3zoBaHUs
10 KOBaJICHTHOH CBsI3U. Bomoponuasa 27.09 bubnnorexa [IOK
' P https://m.edsoo.ru/5a8072af
CBsA3b. MeXMOJIEKYIISIpHBIE
B3aUMOJICVCTBHUS
BasieHTHOCTP 1 BaJICHTHBIC 23.09-
1 BO3MOKHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
ANIEKTPOHHOMN CTPYKTYPBI MOJIEKYII C 27.09 https://m.edsoo.ru/3d2¢ca093
WX T€OMETPUYECKUM CTPOCHHEM
[IpeacraBneHunss 0 KOMILUIEKCHBIX 23.09-
12 COEMHEHUSAX: COCTaB U bubmmorexa [TOK
4 ) 27.09 https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemectBa MoJiekyasipHOTO U 30.09-4.10
13 HEMOJIEKYJIIPHOTO CTPOCHHMs. THIIBI bubnnoreka [JOK
KPUCTAJIUINYECKUX PEIIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX. 30.09-4.10
14 [IpencraBienue 0 KOJTOUIHBIX bubmmorexa [TOK
pel A https://m.edsoo.ru/da2c¢70e4
pacTBopax
HcTuHHbBIE paCTBOPBI: HACHILIEHHbIE 30.09-4.10
bubmuoreka [JOK
15 1 HEHACHIIIICHHBIE, PACTBOPUMOCT.

https://m.edsoo.ru/e9ccdd8d




CriocoOsbl BBIPpaKCHUA KOHICHTpAaIun1

7.10-11.10

bu6mmoreka [IOK

16 pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3amay ¢ uCcnojb30BaHUEM 7.10-11.10
17 MOHATHUH ""MaccoBast 10715 bubmuorexa [JOK
pacTBOpEHHOTO BellecTBa', https://m.edsoo.ru/785e0ab4
"MOJIsIpHasi KOHLIEHTpaus"
18 Kitaccudukanust 1 HOMEHKIIaTypa 7.10-11.10 = Bubmuoreka IJOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3saius 1 00001IeHre 14.10- bu6mmoreka [IOK
3HAHUU 110 TEME 18.10 https://m.edsoo.ru/8d2c6ba3a
KoHTposbHast pabota 1mo Temam 14.10-
"Crpoenue atoma. [lepuognueckuit 18.10
20 3akoH u [lepuoanueckas cucrema bubnnoreka [JOK
XUMH4YECKHX 3aeMeHToB /l. 1. https://m.edsoo.ru/70a60aa4
Menneneena", "CtpoeHue BelecTna.
MHuoroo6pa3ue BemiecT"
Knaccudukanus XuMHuecKux 14.10-
peakIii B HEOPraHUYECKON 1 18.10
o1 OpTraHWYECKON XUMHUH. 3aKOH bubnnoreka [JOK
COXpaHEHHUs MAcCChl BEILLIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUS U TIPEBPAIICHUS YHEPTUU
MPU XUMHUYECKUX PEAKIIMIX
TennoBble 3¢ (HeKThl XUMUYECKHX 21.10-
22 peakuuii. Tepmoxumudeckue bubmmorexa LIOK
25.10 https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenus no ypaBHEHUSIM 21.10-
N bu6mmoreka [IOK
23 XUMHUYECKHUX PEaKLMN U 25.10

TCPMOXUMHUYCCKUM YPAaBHCHUAM

https://m.edsoo.ru/87b13954




CKOpOCTh XUMUUYECKOHN peakiinu, e

21.10-

24 3aBUCUMOCTD OT PAa3JIMYHBIX 25.10
dakropoB. Katanus u karaan3aTopsl

75 ['oMmoreHHsbI€ ¥ reTepOreHHbIC 4.11-8.11
peaxkiuu
[IpakTudeckas padora Ne 1 mo Teme 4.11-8.11
" bu6mmoreka [IOK

26 Bnusiare pa3nudHbIX GakTOpoOB Ha

. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOM peaKkiuu

7 OObparumebie U HEOOpaTUMBIE 4.11-8.11 bubnnoreka [JOK
peakuuu. XuMHU4YECKOE pAaBHOBECUE https://m.edsoo.ru/30952{9b
[TpakTrueckast pabota Ne 2 o Teme 11.11-

)3 "BiustHue pa3nudHbIX GaKkToOpoB HA bubnnoreka [JOK
[1OJIOKEHUE XUMUYECKOT0 15.11 https://m.edsoo.ru/3bf34e17
paBHOBecHs"

DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 1111
29 CunpHbI€ U cllabble AIEKTPOIUTHI bubmorexa HOK
POTHTHL 15.11 https://m.edsoo.ru/5F766bdf
CremneHb AMCCOIUAIINH
HNonnoe npousseaenue Boasl. Cpena 11.11-
. bubmuorexa [JOK
30 BOJIHBIX pacTBOpOB. BoopoiHbIit
15.11 https://m.eds00.1ru/3966ca89
nokazatenb (pH) pactBopa
I'mpaponus coneit. Peakuu, 18.11-
31 MPOTEKAIOLLKE B pACTBOPAX 22.11 bubmorexa HOK
P HHe B pactEop ' https://m.eds00.ru/09d5a%bd
AIIEKTPOJIUTOB
[Ipaktuueckas padota Ne 3 o Teme 18.11- Eub OK
32 "XUMUYECKUE PEAKIIUU B paCTBOpPAxX 22.11 nosmotera I

3JIEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0




OKHUCIIUTENBEHO-BOCCTAHOBUTEILHEIE 18.11-

33 eakIuy. Baxxueiiie OKUCIUTEIN U 22.11 Bubmaorexa ITOK
PEAKIHH. ' https://m.eds00.ru/56226060
BOCCTaHOBUTEIN

34 MeTo 37eKTPOHHOTO (3JIEKTOHHO- 25.11- bubmuorexa [JOK
MOHHOTO) OanaHca 29.11 https://m.edsoo.ru/fb691387

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB 25.11- bubmmoreka [JOK
BEIIECTB 29.11 https://m.eds00.ru/93fb97d2

36 Pemenue 3a1a4 pa3iM4yHbIX TUIIOB 25.11- bubmmorexa LIOK

AaTp 29.11 hitps://m.eds00.ru/5a859d16

37 Pemenue 3amay pa3iIndHbBIX THIIOB 2.12-6.12 bubmmorexa LIOK

Aatp https://m.edsoo.ru/5afa265d
Cucremarusanusg U 00001IeHne 2.12-6.12
38 3HAHUU 110 TeMe " XUMUUYECKHE bubmmorexa LHOK
" https://m.edsoo.ru/c161eb85
peaxiuu

39 KonTponbHas pabora no teme 2.12-6.12 bubnuoreka [IOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
ITono>xeHue HeMeTalJIoOB B 9.12-13.12
Ilepuonnueckoi cucreme

40 XUMHYEeCKUX deMeHToB Jl. U. bubmuorexa [JOK
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOCHHS MX aTOMOB. Du3ndeckue
CBOMCTBAa HEMETAJIOB
AmoTponusi HEMETauIoB (Ha 9.12-13.12

41 npuMepe KUCIopoa, cepsl, pocdopa bubmmorexa LOK

PUMEp PO, CepRL, P https://m.edsoo.ru/ef92c91c
U yTIEpoa)
4 Bopopona: nonydyenue, Gpusndeckue u 9.12-13.12 | bubGnuoreka [JOK

XAMHUYECKHE CBOMCTBA. [ Mapuibl

https://m.edsoo.ru/0aa8f613




I"amoreHsr: HaXOXICHUC B IIPHUPOIE,

16.12-

bu6mmoreka [IOK

43 CrocoObI nonyqefms{, buznueckue u 20.12 hitps-//m.cdsoo.ru/4e223795
XMMHYECKHE CBOMCTBA
I"anorenoBoiopoabl. Baxknerue 16.12-

44 KHCJIOPOACOIepKaIlfe COeTUHECHUS 20.12 bubmorexa LOK

PORCOACPHA A ' hitps://m.edso0.ru/6b3255¢6
rajoreHOB
JlaGopaTopHble U TPOMBITIICHHBIE 16.12-

45 CIOCOOBI TOTyYEHHS TaJOTEHOB. 20.12 bubnnorexa [HJOK
[IpuMeHeHnEe TATOT€HOB U UX https://m.edsoo.ru/6971aca4
COCIMHEHUN
[TpakTudeckas padora Ne 4. Pemenue 23.12-

46 AKCIIEPUMEHTAIBbHBIX 3271249 10 TEME 27.12 bubmmorexa [TOK
. p | s ' https://m.edsoo.ru/8b26fecd

I'anorensl
Kucnopon: nabopatopusie u 23.12-
MIPOMBIIIUIEHHBIE CITOCOOBI 27.12
47 NOJIyueHus1, PU3NYECKue U bubmorexa HOK
yi ’ . https://m.edsoo.ru/c8abc36a
XUMHYECKHe cBoiicTBa. O30H.
[IpuMeHeHne KUCIopo/ia U 030Ha
48 OKCcHUIBI U TIEPOKCHUIBI 21 bubmmnorexa [IOK
a P A 27.12 https://m.edsoo.ru/5¢8816a0
49 Pemenne 3amay pa3nuuHBIX THIIOB 10l bubmmorexa LOK
AP 17.01 https://m.eds00.ru/2b6d8bdb
Cepa: HaXxO0KJIEHUE B IPUPOJIE, 13.01-
50 CH(I))CO6LI nonzl SHHUS (Enilqicxne u 17.01 bubmorexa HOK
i L ' https://m.edsoo.ru/46afac16
XUMHYECKHE CBOMCTBA
13.01-
51 CepoBogopon, cyab(puasl 17.01 bubmorexa HOK

https://m.edsoo.ru/7¢875999




Kucnopoacoaep:xaiiue coeiMHEHUS 20.01-
52 cepbl. OCOOEHHOCTU CBOWCTB CEpHOM 24.01 bubmmorexa [TOK
pPL- P ' https://m.edsoo.ru/8cfa2548
KHCIIOTHI
[TpakTuueckas padora Ne 5. Pemenue 20.01-

53 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 24.01 bubmorexa HOK

. p N f[ ' https://m.edsoo.ru/0afb05e4
Cepa u e€ coeIMHEHUs
A30T: HaX0X/I€HHE B IPUPOJIE, 20.01-

54 CHocoObl OMy4YeHUs!, PUINYECKUE U 24.01 bubnuorexa [JOK
XMMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnoponconepkaiue coeiuHEHHs 27.01-

55 azora I())CO6GH}II)OCTI/I CBOMCTB 31.01 bubmorexa LHOK

o ' https://m.edsoo.ru/e2965afe
A30THOW KHCIIOTHI
27.01-

56 [TpumeHneHue azoTa u €ro bubnuoreka [IOK
coeuHEeHUI. A30THbIE y100peHus 31.01 https://m.edsoo.ru/129f5059
®docdop: HaxOXKICHUE B IPUPOJIE, 27.01-

57 CIocoObI ONMy4YeHUs!, PUINIECKUE U 31.01 bubnuotexa [JOK
XuMH4eckue cBoiictBa. Dochuabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxkcunasl dhocdopa, 3.02-7.02

58 (1)00(1)2; c((l)) e(bmz ne Kuciotel. Conu brbmorexa HOK

P Ii pratil ’ https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCTOTHI

59 [Tpumenenue pocdopa u ero 3.02-7.02 bubnmoreka [JOK
coemuaeHni. ®ochopHbie yaoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Pemenue 3.02-7.02

bubmuorexa [JOK
60 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME

"Azot u pochop u ux coenuHeHUS"

https://m.edsoo.ru/8175ac3f




VYriepo: HaXOXIeHHE B IPUPOJIE, 10.02-

61 QUTOTPOITHBIE MOU(DUKALINY; 14.02 bu6mmoreka [IOK
buznYecCKre 1 XUMUIECKIE CBOMCTRA, https://m.edsoo.ru/l1eb19f9e
MPUMCHEHUE
Oxcun yriepoaa(Il), okcn 10.02-

62 e I([)y;l“(l\lf)) . (OJI)LHa;I KECHOTa u 14.02 bubmorexa HOK
y{ poA 24 ’ https://m.edsoo.ru/dba58adf
e€ comu

63 Pemenne 3aga4 pa3nMIHBIX TUIIOB o bubmorexa [JOK

Adp 14.02 https://m.eds00.ru/6029b609
Kpemuuii: HaxokAaeHUE B IPUPOE, 17.02-
64 CIfOCOﬁI)I oJT elfm{ qmsnzefmfe u 21.02 bubmmorexa LHOK
ya L ' https://m.edsoo.ru/143558ab
XHMHYECKHE CBOKCTBA

65 Oxkcun kpemuaus(1V), kpemHueBas 17.02- bubnuorexa [JOK
KHCJIOTA, CUIIUKATHI 21.02 https://m.edsoo.ru/3170e7bl
[TpumeHeHne KpeMHHUS U €T0 17.02- bubnuoreka [IOK

66 coegunennii. CTeko, ero 21.02 https://m.edsoo.ru/393cdac0
[OJIy4E€HHE, BUIBI CTEKIa https://m.edsoo.ru/5823cefb

67 Pemenue 3aga4 pa3nu4HBIX TUIIOB et bubmorera [JOK

AALP 28.02 https:/m.eds00.ru/b624£801
24.02-

68 CucremaTu3anus u 0000IIeHNE bubnmoreka [JOK

sHanwit o Teme "Hemerammst" 28.02 https://m.edso0.ru/6e864db3
24.02-

69 KonTponbhas pabota no teme bubnnoreka [JOK
"Hemeramnsr" 28.02 https://m.edsoo.ru/d0484c76

70 AHanu3 pe3yinbTaToB KOHTPOIBHON 3.03-7.03 bubmuoreka [JOK

paboThI, KOPPEKIIUS OIHNOOK

https://m.edsoo.ru/2b7e¢9510




[TonoxxeHue MeTaIOB B 3.03-7.03
[Iepuoanueckoii cucreme
71 XUMHUYECKHUX 3JIEMEHTOB. bubmuorexa [JOK
OcobeHHOCTH CTPOCHUS https://m.edsoo.ru/9839¢c16¢
DIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue puznyeckrue CBOMCTBA 3.03-7.03
72 MeTaJoB. [IpuMeHeHrne MeTamioB B bubmmorexa [TOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmuiaBsl MetauioB. Kopposus 10.03- bubnuorexa [JOK
METAaJIJIOB 14.03 https://m.edsoo.ru/42b872¢3
74 Pemenue 3aga4 pa3inu4HbIX TUIIOB o bubmmorexa [IOK
i p 14.03 https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECKUH psijl 10.03-
75 HanpspKeHUH MeTaiioB. Oomue 14.03 bubmmorexa [OK
p - ot ' https://m.eds0o0.ru/94eb377a
CIOCOOBI TOTYYEHUS] METAJIOB
OO0m1as XxapakTepUCTUKA METAIIOB 17.03-
[A-rpynns! [leproguueckoii cuctemsl 21.03
76 XHMHYECKUX 3JeMeHTOB. HaTpuii u bubnuorexa [JOK
KaJui: osy4eHue, GU3sHIecKue u https://m.edsoo.ru/e12¢26b3
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COEAMHEHUMN
OO0m1as XxapakTepUCTUKA METAIIOB 17.03-
ITA-rpynns [lepuoanueckoit 21.03
by P Bu6nuorexa LIOK
77 CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

Maruuil 1 KaJIbLIMI: [TOJyYEHHE,
buznyecKre 1 XUMUIECKIE CBOMCTRA,

https://m.edsoo.ru/7¢3e49c0




IIPUMEHCHHUEC ITPOCTHIX BEIICCTB U UX

COEMHEHUI
73 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ 17.03- bubmuorexa [JOK
YCTpPaHEHUS 21.03 https://m.edsoo.ru/c74bfae9
AIOMUHUN: TTOJTyYeHHE, PU3HUECKIE 31.03-4.04
79 Y XMMHYECKHE CBOMCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/0e79b266
MIPUMEHEHUE
AMdoTepHbIe CBOMCTBA OKCHIA U 31.03-4.04
20 TUJIPOKCH/IA ATFOMUHHS, bubnnoreka [JOK
TUAPOKCOKOMILIEKCHI AITFOMUHHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pemienue 3amau pa3auvHbIX TUIIOB 31.03-4.04
[Tpaktuyeckas padora Ne 7. Pemenue 7.04-11.04
82 SKCHEPUMEHTAIBHBIX 33124 110 TEME bubmmorexa [JOK
p o https://m.edsoo.ru/27a4af43
"MeTasuibl TIaBHBIX oArpymnn”
OO11ast XapakTepHUCTHKA METAJIJIOB 7.04-11.04
%3 no6ouHsIX noarpymi (b-rpymm) bubnnoreka [JOK
Ileproanueckoi CuCTeMbl https://m.edsoo.ru/610d7431
XUMUYECKHUX AJIEMEHTOB
duszndyeckre U XUMUYECKIE CBOMCTBA 7.04-11.04
84 XpOMa U €ro COeAMHEHUH, UX bubmmorexa [OK
P s ’ https://m.eds00.ru/991 1 bef3
MIPUMEHEHUE
Baxwueiimme coeMHEeHNs] MapraHia. 14.04- BuG OK
85 [Tepmanranat kayius, €ero 18.04 nosmotera I

OKHCJIUTEILHBIC CBOMCTBA

https://m.eds00.ru/039d69c8




dusnueckre 1 XUMHUYECKHE CBOIICTBA 14.04-
26 )KeJie3a M €ro COSTMHCHUH. 18.04 bu6mmoreka [IOK
[Tonyuyenue u npuMeHeHue CIIaBOB https://m.edsoo.ru/1b7f8741
JKenesa
dusnueckre 1 XUMHUYECKHE CBOIICTBA 14.04-
87 MeIU U €€ coeJUHEHNI, NX 18.04 bubnmnorexa [IOK
s s ’ ' https://m.eds0o.ru/2bc0f954
MIPUMEHEHUE
dusnueckue U XUMHUYECKHE CBOIICTBA 21.04-
28 LIMHKA U €ro COeINHEHMH, UX 25.04 bu6mmoreka [IOK
NpUMEHEHUE. | HAPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[IpakTuueckast padora Ne 8. Pemenue 21.04-
bu6mmoreka [IOK
89 JKCTIEPUMEHTAIIBHBIX 3aJ1a4 110 TEME 25.04
https://m.edsoo.ru/abe352¢ea
"Mertanibsl HOOOYHBIX oArpymmn"”
90 Pemenune 3amay pa3iIndHbIX THIIOB 2ok bubmnorexa [IOK
lad p 25.04 https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3AIHS 28.04-2.05
91 u3 CII?HOFO Marepuaja 1o THeMe bubmmorera [IOK
" yi " p https://m.edsoo.ru/e91fe975
Mertamnisl
9 KonTponbHas padboTa 1mo Teme 28.04-2.05 @ BbubGnmoreka [IOK
"Mertamier" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIbHON 28.04-2.05 = Bubauoreka ITOK
paboThI, KOPPEKIIHS OIMHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHun 5.05-8.05
94 YCTOHYMBOTO Pa3BUTHUS bubmuoreka [IOK

yenoBeuecTBa. [loHATHE 0 HAYYHBIX
METOIaX UCCIEI0BAaHUS BEIIECTB

https://m.edsoo.ru/080fe 1f0




Hay4Hble mpUHIIUIIBI OpraHU3aluN 5.05-8.05
95 XAMHYECKOTO MPOU3BOJICTBA. | bubnnoreka [HOK
[IpomeIneHHbIe CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIYYSHUS] BaXKHEHIITNX BEILIECTB
XHUMHYECKOE 3arps3HEeHNe 5.05-8.05
96 OKPY’KaroIlle Cpelibl U €ro 1 bubmorexa HOK
Py - et https://m.edsoo.ru/9f11bf51
MOCJIC/ICTBHS
97 XUMUS 1 3I0pPOBbE YETIOBEKA. 1 12.05- bubmmoreka [IOK
JlexkapcTBEHHEBIE Cpe/ICTBA 16.05 https://m.edsoo.ru/a6552721
Xumusa nuiy. Ponbs XUMUA B 12.05-
98 o0ecrieueHny NUIEeBOn 1 16.05 bubmmorexa LHOK
m ' https://m.edsoo.ru/1f7b5bd2
0€e30MacHOCTH
99 Kocmernueckue u napdromepHsie 1 12.05- bubnnoreka [JOK
cpeacrtsa. beitoBas xumus 16.05 https://m.edsoo.ru/da42d5a9
XUMHS B CTPOUTENILCTBE. 19.05- Eub 1OK
nonroTeKa
1 B i 1 23.
00 BRHCHILHE CTPOUTEIILHAE H 305 https://m.edsoo.ru/61e69003
KOHCTPYKIITMOHHBIE MaTepUAIIbI
XHUMHS B CEIBCKOM XO3SICTBE. 19.05- Eub 1OK
nonroTeKa
101 1 23.
0 OpraiHeckite i MUHCPATLHbIC 305 https:/m.edsoo.ru/fd39587d
yao0peHust
102 CucremaTtu3zanus u 06o01IeHne 1 19.05- bubnnoreka [JOK
3HAHUM 110 TEME 23.05 https://m.edsoo.ru/db979c70
OBULIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knace/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u np.; nox penakmueit Jlyanna B.B. O6mecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumusi; yriayonennoe ooyuenue, 11 kimacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; moa peaakuueit Jlynuna B.B. ObmecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiecTBo «M3aaTebcTBO

«IIpocBemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Eropos A.C. Xumus. [locoOue-peneTuTop asis nmocTymnarmmmx. - Pocros H//1:

n3a-Bo "®enukc", 2020. - 768 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
Pocculickas snexkrponHas mkoia. https://www.resh.edu.ru/

Nudoypok. https://infourok.ru
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