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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepasibHOM 00pa3zoBaTENLHOM MPOrpaMMBbl cpeiHero ooiero oopazopanusi(P@OIT
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaIn3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aZanTalyuyi UX K OBICTPO MEHSIIOUIMMCS YCIOBHUSM U3HU B COLIMYME, a TaKXkKe s
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOoAPOOHYI0O  WHTEPIPETAlMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHuHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOTopas npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJIEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa30BaTENIbHBIX JOCTHIXKEHUM OOyYaroImuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriyOJI€HHOTO U3YUCHUS XUMUH:

e yCTaHaBIWBAaeT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTebHOE
JUIT U3y4eHUs B paMKaxX OTIEJIbHBIX Mpoduiiei, mnpegycMaTpuBaeT



pacnpeneneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuUMEpHOE pacnpeesieHue yueOHOro BpeMEHU, PEKOMEH,TyEeMOTO JIJIsI
U3YYEHUS OTNIETBHBIX TEM;

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO IIeJIeH U 3aJlay U3y4YeHUsl NpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIbHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHbIX, NMPEAMETHBIX), @ TaKXe C y4ETOM OCHOBHBIX BHUIOB
yueOHO-TI03HABATENbHbIX  ACMCTBUIA  OOydaromerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHusl. 3a IpeiejaMH YCTaHOBJIEHHOM MporpaMMon 1o XMMHUHU 00513aTeNbHON
(MHBapuaHTHOM) COCTaBIISAIOLIECH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
OIPEENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQ Uit 00ydeHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHusmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHEro oobmero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUS HalpaBlIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOT0 00pa3oBaHus
B pPAMKax HW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCIMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHANBbHOT0 00pa30BaHusl.
B 31011 CBSI3M M3yUyeHue npeaMera « XuMHush» OpUEHTUPOBAHO MTPEUMYILIECTBEHHO Ha
pacliMpeHre M YIUIyOJIeHHE TEOpPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEr0 TIOMY4YeHHs XHMUYECKOro oOpa3oBaHMs B
opranuzanusx mnpodeccuoHanbHoro oOpazoBaHus. Hapsay ¢ sTtum, B cBeTe
tpeboBannit ®PI'OC COO k miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS O0O0ydarmuxcs, Ha (OPMUPOBAHHE Yy HHUX OONIEHHTEIUICKTYaIbHBIX
YMEHHUM, YMEHHH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBngmyMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMe IO XHMHUHU 33 OCHOBY
npuHATH nojoxenuss GI'OC COO o paznuuugx 6a30BOro U yriryOJIEHHOIO YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJy4yaeT OIpeNeIEHHOE TEOPETUUYECKOE JIONOJHEHHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE H3YyYEHHs MpeAMeTa oOecreueHa BO3MOXKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIiyOIeHUs IPEeICTaBICHUN O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3ydyeHnne mnepuoanyueckoro 3akoHa W lleproanyueckord CUCTEMBI XUMHYECKUX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUIIOB peakuuid JOMOJHSAETCA
(GbopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIPU
pPacCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHUMaHKE BOIIPOcaM 00 3JIEKTPOHHBIX 3P (eKTax, 0O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIel cucTeMe MPeAMETHBIX 3HAHUMN)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiisa 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEHT OyJeT caenaH Ha OOIIHOCTh METOJOB IO3HaHUA,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3A, IPEICTABIECHUS O CTPOEHUH BEUIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONBLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJ1st 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKU KaKk OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U M3Y4EHHMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU HW3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayudHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01ero oopazoBanus (Ha 0a30BOM YpOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHhI. Pemenne 3Toi 3anaun Ha
yIIyOlIEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pomu B oOecredeHuu
YCTOMYMBOIO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleYeHnn PalrOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUH XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAaX, 00 00X
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHUe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, Il OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIUHI DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM W TPOU3BOJCTBEHHOW JEATECILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U IIEPEPabOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUHI 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOIMMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHUX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTHYECKOHN JEATETLHOCTU U MOBCETHEBHOMN KU3HHU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U PAa3BUBAIOIIMX
GYHKIHMNA TETOCTHOM CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuUMHUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TO3HABAEMOCTH SIBJICHUU MPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHWIO W TO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIFO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIIeueI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIHHBIX HMHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
CrIocOOHOCTEM oOydarommuxcs, (GpopMHpOBaHHE Y HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO ITPUPOJIOIOJIH30BAHUS,
Pa3BUTHE DKOJIOTHUYECKON KYJIbTYphI, IPUOOPETEHHUE OMBITA OOIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO0mIee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS XUMHH Ha yTITyOJIEHHOM
YpOBHE cpeaHero ooiiero oopa3oBanus, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOT000pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIN3AIIMN AaTOMHBIX OpOUTANIeH yraepoa.
MexanuzMbl  00pa30oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUNBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTue o cBOOOMHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEKThI).

[IpeacraBinenne o KilacCU(pUKALMKM OpraHuyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCcU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OOyTJIMBaHHE W TOPEHHUE), KOHCTPYMPOBAHHME MOJEIEH MOJIEKYJ OpPraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasinenue o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiorudeckuil psii aakeHoB, odmias (Gopmyia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpanc-) uzomepus. Ousznyeckre CBOKWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ajikagueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaUeHOB.

Ankunbl. ['omonorudeckuil psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuau3anus aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHUE CBOMCTBA: PEAKLIMU IPUCOCANHEHNUS, TUMEPU3ALNU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyia, HOMEHKIATypa U U30MEpHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJLOPOJHOM pPaJUKaJIe, PEAKUWHA NPUCOECAUHEHUS, OKUCICHHE T'OMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCUIBLHOM,
TUAPOKCUIBLHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoOEeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepusanus ctupona. CrocoObl NOIy4YeHUS U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxacHue.
Kamennsliit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHN), PUDOPMHUHT, TUPOIIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYILYy, HUTPOTPyNny, LIHWAHOTPYIIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHUKE M TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3ydeHue QU3NIECKUX CBOMCTB YTJIEBOJOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJjids, B3aUMOJICHCTBUE AallETUIICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriiepoja U BOJAOPOa B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITHICHA U U3YUCHUE
€ro CBOMCTB, O3HaKoMJyIeHUE C KoyuekiusMu «Hedts» u «Yronby, ¢ obpasiamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonormdeckuit psna, oOmas dopmysna, HU30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU U  HEOPraHUYECKUMHU  KHUCJIOTaAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHbl€ CHUPTHI — ATUJIECHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: PEaKLIUK 3aMEILICHUS], B3AUMOJIECTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKJIeopuILHOTO 3aMelieHus. JleiicTBre Ha
opranu3Mm denoBeka. CrocoObl MOy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUMHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. Du3nueckue CBOWCTBA allbJIETUAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue anpJIeTU0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U1 IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX TMPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus dSTepudUKANKU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOIHOTO pajauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JuHONIeH08as KUCI0Thl. CrocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonoruueckuil psna, oOmas Gopmyna, U30Mepus U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeeTbHbBIX JKUPHBIX KUCIOT. JKUphl B ipupo/ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, Tu-
U rmojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupu0o3a. Ou3nvecKue CBOMCTBA U HaxoxkiAeHUE B npupojae. DoTocuHTes.
XUMHUUYECKHE CBOMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYECHUE B KU3HEACATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaIe U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. ['uaponus
nucaxapunoB. HaxoxneHnue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEJUTIOJIO3bl. XHUMUUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAs Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: TUAPOIU3, ModydeHue 3(upoB 1emumono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEaKIMH Ha albJACTHAbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIEPUMEHTAIbHBIX 3a7ad 1Mo TemMaM «CoupTel U (PeHOJBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xale OPraHnvecKne CoeJuHeHUsl.

AMWHBI — OpraHUYECKUE MPOM3BOAHBIC amMMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEGHKIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psja. CTpoeHUe aHWJIMHA.
B3aumHoe BimMsHHUE Tpynm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [loydyeHue aHUIIMHA W3
HUTPOOEH30a.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPeACTaBUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 W TUAPOJIN3 TIETHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HUS BEIIECTB U MX IMPEBpaICHUI:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPHU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCNKW, peIIeHHEe OHKCICPUMEHTAIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHe OpraHMYEeCKUX
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3ALMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALUS Y TTOJIMKOHACHCALHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIN, H30TIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUM:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTaB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJibl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOH (QOpPMYJIbI OPraHMYECKOr0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpEAEIECHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBS3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOe€ COCTOSIHHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, IbIXaHUE, OEJIKH, YIJIEBOIbl, >KHPBI, HYKJICHHOBbIE KHCIOTHI,
(bepMeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PANMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue dJEKTPOHOB II0 aTOMHBIM — OpPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMHYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 IPYIIIAM U IEPUOJAaM. 3HAYEHHUE IEPUOANIECKOTO
3akoHa [[.1. Menpeneena.

XuMHUeCKasi CBsA3b. BuUIBl XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTUS U JJIMHA CBSI3U. [ I0NSpHOCTD, HATTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas —CBA3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUSA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJSIpPHAsl KOHIEHTpauus. HaceieHubie u
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIbHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMUYeCKUX peakluii B HEOPTaHMUECKON W OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3MYHbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoncranTta
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

Onextponutuyeckass gaucconmanus. CuiibHble W ciaaOble  AJIEKTPOJIUTHL
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMeEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3oKEHUE TNEPOKCUAA BOAOPOJAa B TMPUCYTCTBUM KaTalin3aTropa, MOJAEIU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIASHUS Pa3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
pPaBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTauioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS uX aTomMoB. Du3MUecKue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yrieposa).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxknenue B mpupoje, CrocoObl ModydeHus, (QU3NYECKUe U
XMMHUYECKUE CBOMCTBA. [ 'alioreHoBOAOpOIbl. BaxkHelmme Kuciaopoacoaepxaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @u3NUecKue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMenenune cepol U €€ COeTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHenune azoTta
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenwe B mpuponie, CHOCOObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuaeruit. PocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXJAeHHWE B NOpupojae. AJUIOTPOIHBIE  MOIU(DUKALUU.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKuU. IIprMeHeHne MpOCThIX BEUIECTB, OOPA30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMmuusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHue, BUIBI CTEKIIA.

[Tonoxxenne MetaisioB B [leprognyeckoid cCUCTEME XUMHYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYEeK aToMoB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHuit  metamwioB.  OOmue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anektpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctruka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTtpuii n kanuii: nonyudenue, Gu3nuecKkue 1 XMuMUYECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUN.

O6mast xapakrepuctuka metaioB |IA-rpynmer Ileprogudeckoil cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHYECKUE CBOWCTBA, INPHUMEHEHHUE IMPOCTHIX BEIIECTB M HX COCAUHECHUM.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJroMuHU: noJydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmast  xapakTepucTuka MeTawioB moOouHbix mnoarpymnn (b-rpymm)
[Ieproanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranart kanaus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWCTBA JK€Jie3a U €ro coequHeHuil. OKCupl,
ruapokcusl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CIUIaBOB.

Ou3nyecKne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, (U3MYECKHE W XHUMUYECKHE CBOHCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHUE KOJUIEKUMH «MeTaluibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJ104YEel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATHOH BOAOPO/Ia
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U dochop U UX COCAUHEHUS,
«MeTamibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYIII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3AlUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaXXHEUIIINX BEIIECTB (HAa MpUMEpe MPOU3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CIOCOOBI MOTYyYEHUS METAIIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHHUE OKPYKAIOIIEH CPEabl U €ro nocieAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

Xumusg U 300poBbe 4yenoBeka. JlekapcTBennwle cpencrtBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHMSI THIIKA: OCHOBHBIC KOMITOHEHTHI, TUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmetrnueckne u mapdromepHbie cpeiacTBa. beitoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEIBCTBE: BXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHallbl, KPACKH, CTEKJIO, KepaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIU OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKITUHU, €CIIH OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JTOJIM U MOJISIPHOM KOHLIEHTPALIMU BEUIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTa PEAKIIMNA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce oCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U TOHSTHM, MPUHATHIX B OTJCIHHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KiacCUu(PUKalus, MepUuoIUIHOCTh, HAOIIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICJINPOBAHHE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTb, SHEPIUsl, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBRO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOONPEAECICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPAKTUUYECKON AesSTEIbHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax W MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YYECOHBIX U MO3HABATEIBHBIX 33/1a4, BHINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3TUYHBIX BUJOB YUECOHOU NesATEIHLHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAYKH €CTh PE3YJbTAT
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIU3E
uH(OpMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUU;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OILICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYCCKUMU SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEACHHWE M TOCTYNKH CBOMX TOBapHINEH C
MO3UINI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHHUS TOCIEICTBUI
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

cOOMIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCE/IHEBHOM JKM3HHU, B TPYAOBOH JI€ATEIbHOCTH;

NOHMMAaHUSA [EHHOCTH TIPaBWJI HMHAWBHUIYATbHOTO M  KOJUIEKTUBHOTO
0€301acHOT0 MOBEJCHUS B CUTYAIIHIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJICH;

OCO3HAHUS TIOCTEACTBUNA W HETPHUATUS BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIHCKOM
NEeATEIbHOCTH, OOILIECTBEHHO IOJE3HOM, TBOPUECKOW W  JpPYrux BUAaX
JeSITEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEUICHUM NPAaKTUYECKUX 3ajad
ColLlMaJbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAaKTHUYECKOMY M3YYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHClie HA OCHOBE MPUMEHEHHSI MPEAMETHBIX 3HAHUN TT0 XUMUH;

YBaXXEHHUS K TPYY, JIOASAM TpyJla U pe3ysbTataM TPyAOBOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJbHOM TpaeKTOpUU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU I1I€JIECOO0PA3HOT0 OTHOLIEHHMsS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUA TJI00AaTBbHOTO XapaKTepa SKOJOTHYECKHX TMpoOJieM, BIUSHUA
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSHUE MPUPOTHON U COLIMATIbHOU Cpelibl;

OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHH IS
peleHus: BOMPOCOB PallMOHAIBHOTO TPUPOIOTOIb30BaAHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3MPOBATh HEOIArONMPHUSATHBIE SKOJIOTHMUECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4Hs PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xeMohoouu;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYKarolleM MHUpE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuaibHOM KyJIbTYpbl, B PEIICHUU TIJIOOAJBHBIX MpoOsieM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBHUI
YCIIELIHOTO TPYZa U IKOJIOTHYECKU KOM(POPTHOM KU3HH KaKIOTO WiieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOIIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeCca K NO3HAHMIO, UCCIEN0BATEIbCKOMN NEATEIBHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30OBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEIU(HUKY METOJIOB IO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUE (byHKITMOHATILHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOIITIXCS;
CIOCOOHOCTD O0yJarOIIIXCS WCITIOJIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

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

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MMOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIE MPU3HAKU MOHSATUM M YCTAHABIMUBATh MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXXJICHUS (MHAYKTUBHbBIC, JEIYKTHUBHbBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOICIIBHBIC TIPEICTABICHUS — XUMHUCCKUIN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a/iad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS I BBISIBICHUS XapAaKTEPHBIX MPHU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAaOMIOAATh 3a XOIOM
Ipolecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUSL.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBbIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UHPOPMAIIMIO PA3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHSATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orOope wuHpOpMaMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU pabOTe ¢ XUMUUECKON
uH(dopMaIuei: MPUMEHATh MEXIpeIMeTHbIe ((DU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:



3aJ1aBaTh BONPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XO/1€ JUAJIOTa W/UIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEMJIOKEHHON 3aa4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaqu3allii yIeOHOTO MPOEKTa, U POPMYITUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOK IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA CcrOcO0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUS IPOTPAMMBI TI0 XUMUM Ha YriayOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01iero o0pa3oBaHusl BKIIOYAIOT Clieuu(pruuecKue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS W TPUMEHEHHWIO 3HAHUWA B DPa3IMYHBIX y4eOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBAI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENIET, GQyHKIUOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA psAJl, TOMOJOTH, YTIEBOIAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHWMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUM; MPEJICTABICHUS O
MEXaHM3MaxX XUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX IPOTEKAHMS, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opuentanTsl | u 1l pona);
(bakToJOTHYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJTYYECHUU U 0O€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIeATEeIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMAYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

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

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XUMHYECKUX PEaKIMM U PacKphIBaTh MX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBIIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB ISl MJUTHOCTPALUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHUYECKOU
HomeHknatype (IUPAC) u npuBOoIUTH TPUBHAIBHBIE HA3BAHUS JI OTACIBHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIJIOTA, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIGHTHAs W HMOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (U3UUECKUE
U XUMHYECKHE CBOMCTBA THUIWYHBIX MPEICTABUTEIEH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, aJIbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIrJeBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBAaTh ~ T€HETUYECKYID  CBSI3b  MEXKJAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHMl C WCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHUS TOATBEP)KJIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKU YTJIEBOJIOPOJIHOTO
CBIpbs (HEPTH, MPUPOHBIN Ta3, YTOJh), CIOCOOBI €r0 EPepadOTKH U MPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJiaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUH, MOJICTIMPOBAHUM, DKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeSATEeTbHOCTH — aHAIW3 U CUHTE3, CpaBHEHHE, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — N1 U3YUYEHHUsI CBOMCTB BEILIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
WCIIOJB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaM
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACUYEThl MO HAXOXKICHUIO XHUMHYECKOH (HOpMYIIBI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JESATEILHOCTU YEJIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIsl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJyYeHUE U U3YYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
Oe3omacHOro oOpalieHusi ¢ BeHIeCTBaMU H J1A0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH I1e7IecO000pa3HOro TMOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICJIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH noka3aresns [1JIK;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIass U HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU MPOOJIEeM HKOJOTHMYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 370POBBIO M IPUPOJHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsT 000JI0YKa aroma, s-, P-, d-aTOMHBIC OpOWTANHM, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIMu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JIICKTPOIUTHUYECKON MUCCOIUAINU, TEPUOIUYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISPHOM YpPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX PEAKIUA, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHUHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€301aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY W NPAKTUUYECKON JEATEILHOCTH YEJIOBEKa, OOIIMX HAayYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALLIECHUI;



c(OpPMUPOBAHHOCTh YMEHHsI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIBbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M M TUNA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHUM: KIaCCU(PUIIMPOBATH: HEOPraHUUYECKUE BEIIECTBA
[0 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITYy U COCTaBY
pearupyomux BeUIeCcTB, TEIJIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEIeHeH
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPUOIUUYECKOTO 3aKoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XMUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPHOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHsS] CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYILIECTBOBAHHE T€HETUYECKOM CBSA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MIOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKLIUIA MOCPEIACTBOM COCTABJIEHUS DJEKTPOHHOro OajiaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATFOMHUHHS);



cOPMHPOBAHHOCThL YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTBull (mpuniui Jle [llarense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MpPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAS KOHIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMM, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIIUSHHUSI
pasnu4HbBIX  (PAKTOPOB HA  CKOPOCTh XHMMHUYECKOW pEaKIMu, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opyaoBaHueM, GOpMYyJIUPOBATH 1ETh UCCIEOBAHUS, IPECTABISATH B Pa3IMIHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh WX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIE OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi uHGopmaiuu, UHTepHeT u Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYCCKYI0 HH(POPMAIIHIO, TIepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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https://resh.edu.ru/
https://m.edsoo.ru/

2.5 ["amoreHnpon3BOIHBIE YTIIEBOIOPOIOB

Hroro no pazneny

35

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUst

Bubmunorexa POII
https://resh.edu.ru
bu6nmorexa [IOK
https://m.edsoo.ru
Bubmunorexa POII
https://resh.edu.ru

bubnunoreka LIOK
https://m.edsoo.ru
A . D 11
3 Crpret. Genon Bubmuorexa POIII
https://resh.edu.ru
) bu6mmoteka IIOK
KapOonumnbpHbIe COeTUHEHUS: allbJIETUIbI U
https://m.edsoo.ru
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClI0KHBIE 21
- bubmmnorexa POII
>§upe1. JKnper https://resh.edu.ru
bubmmoteka IIOK
https://m.edsoo.ru
3.3 vy 9
TJICBO/BE Bubmmnorexa POII
https://resh.edu.ru
Hroro no paszneny 41
Pa3znen 4. A3oTcoaepikaniue oOpraHuyeckue coeIuHeHus
bu6nunorexa LIOK
4.1 AmuHbl. AMUHOKHACIIOTHIL. benku 12 https://m.edsoo.ru
' ' ’ Bubmuoreka PIIII
https://resh.edu.ru
Hroro no paszneny 12



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

Paspnen 5. BeicokoMoJIeKy I pHbIE COeIUHEHUS

5.1 BricokOoMOIEKyJIIpHBIE COSTMHEHUSI

Hroro no pazneny

bub6nmoreka [IOK
https://m.edsoo.ru
Bbubmunorexa POIL
https://resh.edu.ru

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakruyeckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
. bu6mmoreka [IOK
Crtpoenue atoma. [lepnoandeckuii 3aKoH
https://m.edsoo.ru
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 9 0 0
M bubanorexa POIII
anemenToB /I. 1. Menaeneera https://resh.edu.ru
bu6mmorexa [IOK
Ctpoenue BeniectBa. MHorooopasue https://m.edso00.ru
1.2 11 1 0
BEILECTB bubmuorexka POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
1.3 X 19 1 3
UMUYECKHE peaKiuu Bu6morexa POLL
https://resh.edu.ru
Hroro no paszneny 39
Paznen 2. Heoprannueckasi XumMus
bubmuorexa [JOK
https://m.edsoo.ru
2.1 H 31 1 3
CMeTaLIb! Bbubmmoreka POIII
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
2.2 M 23 1 2
CTALIH Bubmmorexa POIII

https://resh.edu.ru



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

Hroro no pazaeny o4
Paznen 3. XuMus u :KU3HL
bubmuoreka [JOK
31 MeToabl NO3HAHUSA B XUMHUU. XUMHUA U 9 https://m.edsoo.ru
' JKA3Hb Bu6nmuoreka POII
https://resh.edu.ru
Wroro mo paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue p
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
. bubnuoreka [{OK
[IpeameT u 3HaYeHUE OPTraHUIECKOM
1 XUMHH, TIPEJICTaBICHUE O MHOT000pa3uu 1 0 0 fttps: //m.eds00.14
- TP . p bubnunorexa POIII
OpPraHUYECKUX COCAMHEHUN
p e https:/resh.edu.ru
DJIEKTPOHHOE CTPOEHUE aTOMa yIJiepo/ia bubmmoreka [JOK
5 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS). 1 0 0 https://m.edsoo.ru
BanenTHbIE BO3MOXHOCTH aTOMa bubnuorexa POIII
yriepojaa https://resh.edu.ru
XHUMUYecKas CBsI3b B OpPraHU4YEeCKUX bubmuoreka [IOK
3 coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS 1 0 0 https://m.edso00.ru
KOBQJIEHTHOM CBSI3H, CIOCOOBI Pa3phiBa bubnuoreka POII
CBA3EH https://resh.edu.ru
bubnunoteka LIOK
Teopus cTpoeHUS OpraHUYECKUX https://m.edsoo0.ru
4 . 1 0 0
coennHeHnit A. M. byrieposa bu6muoreka POIII
https://resh.edu.ru
Buapl uzomepun: cTpykTypHas, bubnmnoreka [JOK
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 0 0 https://m.edso00.ru
3¢ (HeKTh B MOJIEKYJIaX OPraHUuIECKIX bubnmnorexa POII

COEIUHEHUN

https://resh.edu.ru



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

[Ipeacrarnenue o kiacCuPUKALNH U

bubnunoreka LIOK
https://m.edsoo.ru

6 CHUCTEMaTHYeCKasi HOMEHKJIATypa
(IUPAC) opranunueckux Beme}f;B bubmorexa POLL
https://resh.edu.ru
bubnunoreka LIOK
7 Kinaccudukamnms peakiuii B https://m.edso00.ru
OpraHN4YeCKON XUMHH bubnmorexka PO
https://resh.edu.ru
8 CucremaTu3aius 1 0000IIeHUEe 3HAHUT
o TeMe
AJKaHBI: TOMOJIOTUYECKHH psiJl, oO1Ias bubnunoreka LIOK
9 (dbopMyIna, HOMEHKIIaTypa U U30MEpus, https://m.edso00.ru
3JIEKTPOHHOE U MTPOCTPAHCTBEHHOE bubnmorexka POII
CTPOEHHE MOJIEKYJI https://resh.edu.ru
bu6nmorexa LIOK
10 DuU3NYECKUE U XUMUYECKUE CBOMCTBA https://m.edsoo.ru
AJKaHOB bubnuorexa POIII
https://resh.edu.ru
HaxoxneHnne aikaHOB B IPUPOJIE. bubmorexa LHOK
11 CriocoObI oTy4eHHst ¥ IPUMEHEHNE https. fm.es00. 4
bubnuotexa POII
ATKAHOB https://resh.edu.ru
[uxnoankansl: obmas Gopmyna, bubmmorexa [JOK
12 HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH https://m.edso00.ru
CTPOECHUS U XUMHYECKUX CBOWCTB, bubnmnorexa POII
CIOCOOBI OJTYYEHHUSI U IPUMEHEHHE https://resh.edu.ru
Pemenue pacu€THpIx 3a1a4 Ha
13 oTpeieTICHUE MOJICKYIISIPHON (OPMYITBI

OpraHn4cCKOro BCIICCTBA MO MACCOBBIM



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

JIOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocras. CucreMarusanus 1
000011IeHNE 3HAHUH I10 TEME

AJKEHBI: TOMOJIOTUYECKHH psifl, 001Iast

bu6nmoreka [IOK
(dhopMyIia, HOMEHKIIATypa, SJIEKTPOHHOE U
14 MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL. e
bubnmorexa PO
CTpyKTypHas U LUC-TPaHC-U30MEPHs https://resh.edu.ru
AJIKCHOB
bubnunoreka LIOK
15 du3nYecKre U XMMUYECKUE CBOMCTBA https://m.edso00.ru
ankeHoB. [IpaBuino MapkoBHUKOBA bubnmnorexa POII
https://resh.edu.ru
bubnunoreka LIOK
16 CriocoOsl MoNTyueHus: U IpUMEHEHUe https://m.edso00.ru
AJIKEHOB bubnmnorexa POII
https://resh.edu.ru
ITpakTuyeckas pabora Ne 1 o teme
17 "[lonydyeHue aTUIIEHA U U3yYEHHE €r0
cBOMCTB"
Pemrenue pacu€THbIX 3a1a4 Ha
18 OIpeJIeIeHUE MOJIEKYIISIPHON (pOpPMYIIBI
OpraHWYECKOr0 BEIIECTBA
ATKaIUeHBI: COMPSIKEHHBIE, bubmorexa LOK
19 M30JIMPOBAaHHBIE, KyMYTHPOBAaHHBIE. https. fm.eds00.1u
bubnuotexa POII
Oco0EeHHOCTH AIEKTPOHHOTO CTPOCHUS https://resh.edu.ru
20 XHUMUYECKUE CBOMCTBA COMPSKEHHBIX bubmuoreka [IOK

JTUEHOB

https://m.edso0.ru



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

Bubiaunorexa POIII
https://resh.edu.ru

bub6nmoreka [IOK
21 CriocoObI MOJTydeHUsl U IPUMEHEHUE https://m.edsoo.ru
AJIKaINCHOB bubnuorexa POIII
https://resh.edu.ru
AJKWHBI: TOMOJIOTUYECKUM psiJl, o01as bubnnorexa [JOK
29 dbopMyIna, HOMEHKIIATypa, JEKTPOHHOE U https://m.edsoo.ru
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL, bubnmorexa POII
(busnvecKre CBONCTBA https://resh.edu.ru
bubnunoreka LIOK
23 XHUMHYECKHE CBOMCTBA aJIKHHOB hitps://m.edsoo.ru
bubnuorexa POIII
https://resh.edu.ru
bubmmoteka IIOK
24 KauecTBeHHBIE peaKIIMM HAa TPONHYIO https://m.edsoo0.ru
CBA3b bubnmnorexa POII
https://resh.edu.ru
bubmmoteka IIOK
o5 CrniocoOsl MosTyueHus: U pUMEHEHUE https://m.edso00.ru
AJIKUHOB bubnunorexa POII
https://resh.edu.ru
26 Pemrenue 3amau: pacu€Tsl N0 ypaBHEHUIO
XUMHUYECKON PEaKITun
97 Cucremaru3anus U 0000IICHUE 3HAHUH
10 TeMe
ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast Bu6morexa LIOK
28 dhopmyna, HOMEHKIATypa. DJIEKTPOHHOE U

MMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYIJI

https://m.edso0.ru



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

OCH30J1a ¥ TOJIyoJIa, UX (PU3NIECKUE bubnmorexa POII
CBOMCTBa https://resh.edu.ru
bubnunorexa LIOK
29 XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH https://m.edsoo.ru
3aMeIICHUS Bubmmorexa POII
https://resh.edu.ru
. bubnuoreka [IOK
XHWMHYECKUE CBOMCTBA apCHOB: PEAKIIUU
30 MIPUCOCINHECHUS, OKHCIICHUE TOMOJIOTOB https://m.eds00.ru
613 A ’ bubGimoreka POIII
€H30J1a
https://resh.edu.ru
bubmuoreka [IOK
31 CriocoObl MoTy4eHus1 ¥ IPUMEHEHUE https://m.edsoo.ru
apeHOB bubnmnorexa POUI
https://resh.edu.ru
bu6nmorexa LIOK
Oco0eHHOCTH XUMHUYECKUX CBONCTB https://m.edso00.ru
32
CTUpOJIa bubnuorexa POIII
https://resh.edu.ru
Pemrenue pacu€THbIX 3a1a4 Ha
33 OIpeJieJIeHUe MOJIEKYIIPHON (pOpMYyJIBI
OpraHWYECKOr0 BEIIECTBA
but6mmorekxa [IOK
34 I'eneTnyeckas CB3b MEXKY pa3InYHbIMU https://m.edso00.ru
KJIACCaMU YTJIEBOIOPOJIOB bubnuotexa POII
https://resh.edu.ru
Pacuétel mo ypaBHEHUSIM XUMHUYECKUX
35 peakmuii. CucteMartuzarus u 00001IeHne

3HAaHUHU 110 TEME



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

[Tpuponnsiii ra3. [lonytHsie HeTAHBIC

bubnunoreka LIOK
https://m.edsoo.ru

36
rassl bubnunorexa POIII
https://resh.edu.ru
bubnunoreka LIOK
KaMeHHbIi yroyib U IpoayKThl €10 https://m.edso00.ru
37
nepepadboTKu bubnmorexka PO
https://resh.edu.ru
N K
Hedth 1 ciocoOs €€ nepepaboTKHy. bubmorexa 1O
38 IIprMeHeHHE TPOAYKTOB IIEPEPAOOTKH hitps://m.edsoo.ru
p(b POAYK pep bubnmorexa POIII
HeQTH https://resh.edu.ru
bubnunoreka LIOK
39 I'eneTnyeckas CBA3b MEXKY pa3INYHbIMU https://m.edsoo0.ru
KJIacCaMH YIJIEBOAOPOIOB bubnuoreka POII
https://resh.edu.ru
bu6nmorexa LIOK
["asioreHONnpoON3BOIHEIE YTIIEBOIOPOIOB:
40 9JIEKTPOHHOE CTPOECHHE; PEAKITUH hitps://m.edsoo.ru
P p » peartt bubamnorexa POIII
SaMCIICHITL Tanorera https://resh.edu.ru
. . bubnunorexa LIOK
JeiicTBue 1mienouei Ha
41 raJIOreHIIPON3BOIHbIE. B3anmoeiicTeue hitps://m.eds00.u
P FAHBIC: A Bubnnorexa POIII
JINTAJIOT€HAIKAHOB C MAarHUEM U LIMHKOM https://resh.edu.ru
42 Cucremaru3anus U 0000IICHUE 3HAHUH
o pazzaeny "Yriaeroaopoabl"
43 KonTponbhas pabota no teme

"Yraesogopobr"



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

HpCHeHBHBIG OIHOATOMHBIC CIIMPTHI:

. bubnmoteka [IOK
TOMOJIOTHYECKUH psifl, oOmiast popmyna,
44 CTPOCHHE MOJICKYJI, U30MEPHS hitps://m.edsoo.ru
P . b o YL, bubnunorexa POILI
HOMEHKJIaTypa, KJlacCu(puKanus
ypa, N L, https://resh.edu.ru
¢busnueckue cBoiicTBa
bubnunorexa LIOK
45 XHUMUYECKUE CBOKMCTBA MPEAECTBHBIX https://m.edsoo.ru
OJHOATOMHBIX CIIUPTOB bubnmorexka PO
https://resh.edu.ru
bubnunoreka LIOK
46 CriocoOsl MosTyueHus: U IpUMEHEHUE https://m.edsoo.ru
OJHOATOMHBIX CIIUPTOB bubnmorexa PO
https://resh.edu.ru
_ bubmmoteka IIOK
[IpocTeie 3¢upbl: HOMEHKIATYpa U
47 U30Mepusi, 0COOEHHOCTH (PU3UUECKUX U fttps. /m.eds0.1u
P . bubnmnorexa POII
XUMHUYECKUX CBOMCTB
https://resh.edu.ru
) bubmmoreka IIOK
MHOroaroMHble CIUPTHI: ITUICHTIIUKOIb
48 U TJIMLEPHH, UX QU3UYECKUe U fttps. /m.eds0.1u
LHEpUH, P Bubmnunorexa POI
XUMHUYECKHUE CBOKCTBA
https://resh.edu.ru
bubnunoteka LIOK
49 CriocoOslI MoNTydeHus: U IPUMEHEHUE https://m.edsoo.ru
MHOT'0aTOMHBIX CIIUPTOB bubnmoreka POII
https://resh.edu.ru
bubnunoteka [IOK
DeHOJI: CTPOCHUE MOJIEKYIIBI,
50 ¢dusnveckne cBOWCTBa. TOKCHYHOCTD fttps. fm.eds00.1u
’ bubnmorexa POII

¢denona

https://resh.edu.ru



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

bubnunoreka LIOK
https://m.edsoo.ru

51 XuMu4eckue cBoiicTBa (heHoa Eumorexa PLL
https://resh.edu.ru
bubnunoreka LIOK

52 CriocoObI TTOTy4eHUsT U IPUMEHEHNE https://m.edso00.ru

¢denona bubnmorexka PO
https://resh.edu.ru
[IpaxTnueckas padora Ne 2. Pemenue
53 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
"Crupthl 1 peHoTBI"
54 CucremaTu3anus 1 00001IeHNe 3HAHUI
o TeMe
ATnbJeruibl ¥ KETOHBL: 3JIEKTPOHHOE bubmmoteka IIOK
55 CTpOeHHE KapOOHUIBLHOU TPYIIIHI; https://m.edso00.ru
TOMOJIOTHYECKHUE PSJIbI, 001as popmyina, bubnmnorexa POII
M30MEpHUs U HOMEHKJIATypa https://resh.edu.ru
bubmmoteka IIOK

56 ATNbIeruipl U KETOHBI: (PU3HUECKUE https://m.edsoo.ru

CBOMCTBA; PEAKIIUU MPUCOCTUHEHUS bubnuortexa POIII
https://resh.edu.ru
but6mmorekxa [IOK

57 Peakuuu oxuciieHHs M KAUECTBEHHbBIE https://m.edsoo.ru

peakuuu abJAETHI0B U KETOHOB bubnnorexa POIII
https://resh.edu.ru
but6mmorekxa [IOK
CriocoOblI mostyyeHust aabAeruI0B U https://m.edso00.ru
58
KETOHOB bubnmorexa POII

https://resh.edu.ru



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

OI[HOOCHOBHBIC MpEaACIbHBIC Kap6OHOBI>Ie

bubnunoreka LIOK
https://m.edsoo.ru

59 KHUCJIOTBI, OCOOCHHOCTH CTPOCHUS MX Euorexa POIII
MOTIEKYT https://resh.edu.ru
bubnunoreka LIOK
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX https://m.edso00.ru
KHCJIOT, UX (pU3MYecKHe CBOMCTBA bubmmoreka POILL
https://resh.edu.ru
bubnunoreka LIOK
61 XUMUYECKUE CBOMCTBA MPEACTbHBIX https://m.edso0o.ru
OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT Bbubnuorexa POIII
https://resh.edu.ru
. . bubnuorexa [IOK
Oco0eHHOCTH CBOMCTB MypaBbHHOMN
62 KHUCIOTHI. MHOr0o0Opa3ue kapOOHOBBIX https.//m.e0500.11
bubnmnorexa POII
Kueor https://resh.edu.ru
Oco0eHHOCTH CBOMCTB: HETIPEAECTBHBIX U
bubmmoreka IIOK
apoMaTHYeCKUX KapOOHOBBIX,
63 JIUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX https. fm.es00. 4
bubnuorexa POIII
kucioT. [IpencraButenu BHICIINX https://resh.edu.ru
KapOOHOBBIX KHUCJIOT
bubnunorexa LIOK
64 [ToHsATHE O MPOU3BOAHBIX KAPOOHOBBIX https://m.edso00.ru
KHUCIIOT bubnmnorexa POII
https://resh.edu.ru
bubnunorexa LIOK
65 CriocoOblI TOTy4eHUsT U IPUMEHEHNE https://m.edsoo.ru
KapOOHOBBIX KHUCIOT bubnmorexa POII

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://m.edsoo.ru/
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CrnosxHble 3(Upbl: TOMOJIOTUYECKUH AL,

bubnunoreka LIOK
https://m.edsoo.ru

66 obmrast popmya, U30MEpHs U Eu6morexa PLL
HOMeHkatypa https://resh.edu.ru
bubnunoreka LIOK
67 PusnyuecKue 1 XUMUYECKHE CBOICTBA https://m.edsoo0.ru
3¢upoB bubnmorexka PO
https://resh.edu.ru
Pemenne pacu€rHbIX 3a1a4: 10
68 YpaBHEHUIO XUMUUYECKOU PEaKluu, Ha
OTIpeIeNICHUE MOJICKYISIPHOU (HOPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
[IpaxTnueckas padora Ne 3. Pemenue
69 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Kap6oHoBbie KHCIOTHI. CII0XKHbBIE
s¢upsr"
bu6nmorexa LIOK
70 XKupsr: crpoenue, pusndeckue u https://m.edsoo0.ru
XUMHUYECKHE CBOMCTBA (THAPOIU3) bubnmnorexa POII
https://resh.edu.ru
OcoOeHHOCTH CBOMCTB KUPOB, bubmorexa [IOK
71 coJiepKaluX OCTaTKU HENPEAEIbHBIX fttps. fm.eds00.1u
XKUPHBIX KUCIOT. KUpbI B IpUpOIE bubmorexa POLL
https://resh.edu.ru
Mpiia Kak COJIM BBICIIUX KapOOHOBBIX bubnuotexa [JOK
72 KHCIIOT, uX Morolee aeiicteue. Ilonstue https://m.edso0.ru
O CUHTETUYECKUX MOIOIIUX CPENCTBAX bubnmnorexa POII

(CMC)

https://resh.edu.ru
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I'enernueckas cBA3b Yrii€BOAOPOaAOB U

bubnunoreka LIOK
https://m.edsoo.ru

73 KHCIIOPOJICOICPIKAIUX OPTaHUIESCKIX
POACOACPH AT P bubnmorexka PO
eriec
BOHIECTR https://resh.edu.ru
74 Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
peakuuii
75 CucremaTu3anus 1 00001IeH1e 3HAHUI
o TeMe
bubnuoreka [{OK
OO01mmas xapakTepucTHKa YTICBOIOB U
76 Kiaccu(uKanus yrieBo1oB (MOHO-, IH- U ttps.//m.edis00.I\
) yr ’ bubmnoreka POIIT
oJucaxa
HoTHCaxapHiH https://resh.edu.ru
bubnunoreka LIOK
77 Mounocaxapupl: (pu3nYeCKue CBOMCTBA U https://m.edsoo0.ru
HAXO0XJECHUE B IPUPOJIE bubnuorexa POIII
https://resh.edu.ru
bubmmoteka IIOK
78 IIpuMeHeHue III0KO3bI, €€ 3HaYCHUE B https://m.edsoo0.ru
KU3HENIEATEIIbHOCTH OpraHu3Ma bubnmnorexa POII
https://resh.edu.ru
_ but6mmorexa [IOK
Jlucaxapuabl: caxaposa, MaJibTo3a U
79 nakTo3a. HaxoxaeHue B mpupoie u s 12500
’ pup bubmmoteka POII
MIPUMEHECHHE JHCaXapHIOB
P a e https://resh.edu.ru
_ but6mmorekxa [IOK
[Tonucaxapuapl: CTpoeHHUE
80 MaKpOMOJIEKYJI, (PU3UUECKUE U hitps://m.edsoo.
P i : Bubnmnorexa POIII
XUMHYECKHE CBOMCTBA, TPUMECHECHHE
> 1P https://resh.edu.ru
bubnmoreka [JOK
81 [TonsiTre 06 UCKYCCTBEHHBIX BOJOKHAX a

https://m.edso0.ru
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Pemenne PpaCUYCTHBIX 3aJa4 Ha

Bubaunoreka POIII
https://resh.edu.ru

82 onpe/ieJICHUE J0IU BbIXO/a MPOIyKTa
pEeaKIM OT TEOPETUYECKH BO3MOXKHOTO
83 CucreMaru3anus u 0000IIeHHE 3HAHUI
0 pazaeny
KontponbHas paboTa mo teme
84 "Kucnopoacoaepkaiiyue opraHu4ecKme
coequHeHUS"
bubnuoreka [{OK
AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE
85 MOJIEKYI1, 001mas popmyiia, H30Mepus ttps.//m.ecis00.1\
Y o pMY I8, ? ’ Bubnunorexa POIII
HOMEHKJIaTypa U (PU3NYECKUE CBOMCTBA
P https://resh.edu.ru
bu6nmorexa LIOK
XUMHYECKHE CBOMCTBA anr(paTHUECKUX https://m.edsoo.ru
86
aMHHOB bubmunorexa POIII
https://resh.edu.ru
bubnmorexa LIOK
AHWIVH: CTPOCHNE AHWINHA,
87 0COOEHHOCTH XMMHUYECKUX CBOMCTB https://m.eds00.1u
bubauorexa POIII
aHWJIMHA
https://resh.edu.ru
but6mmorexa [IOK
CriocoObl MosTydeHus: ¥ IpUMEHEeHUe https://m.edsoo0.ru
88
anupaTHIECKUX aMUHOB bubnuotexa POII
https://resh.edu.ru
89 AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1 bubnuotexa [JOK

n3omepus, (pu3ndecKue CBONCTBA.

https://m.edso0.ru
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OTtnenbHbIC IPEACTABUTENH 0L bubnmorexa POII
AMUHOKHUCIIOT https://resh.edu.ru
. bubnunoreka LIOK
XHWMHYECKUE CBOMCTBA aMUHOKHCIIOT, HX
https://m.edsoo0.ru
90 OMOJIOTHYECKOE 3HAUCHHE aMUHOKHCIIOT.
C bubnuorexa POIII
WHTE3 U TUAPOIIU3 TSN TUIIOB
AP A https://resh.edu.ru
bubnuoreka [IOK
o1 benku kak npupoIHbIE TOJTMMEPHI; https://m.edso00.ru
CTPYKTYpPHI OEJIKOB bub6nnoreka POII
https://resh.edu.ru
bubmuoreka [IOK
. https://m.edsoo.ru
92 XHUMHYECKHE CBOMCTBA OCIKOB
bubnuorexa POIII
https://resh.edu.ru
bu6mmoteka LIOK
A3oTcoaeprkalme reTepouuKINYECKUe
93 coenuHeHnsa. HyKIIeMHOBBIE KUCIIOTHI: https://m.edsoo.1u
PR 5 ' bubGimoreka POIII
COCTaB, CTPOEHUE M OMOJIOTUYECKAs POJIb
- 1P p https://resh.edu.ru
[IpakTuueckas pabota Ne 4. Pemenue
94 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"A30TCcoIepIKalie OpraHn4ecKue
coeIMHEeHUs "
[IpakTnueckas pabora Ne 5. Pemenue
95 IKCIIEPUMEHTANBHBIX 33724 110 TeMe
"Pacrio3HaBaHuE€ OPraHUYECKUX
coequHeHun"
KonTponbhas pabota no teme
96 "A30TCoaepKaIe OpraHnueCcKue

coenmuaeHud"



https://resh.edu.ru/
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OCHOBHBIE ITOHITHSI XUMUHU Buonuorekxa L[OK
97 BBICOKOMOJICKYJISIPHBIX COCIMHEHUIN U 1 https://m.edso00.ru
METO/Ibl UX CUHTE3a —II0JIUMEPU3ALIUS U Bubmmorexa POII
HOJIMKOHIEHCAIINS https://resh.edu.ru
bubnunorexa LIOK
98 [Tnactmaccel. YTunuzamnus u nepepadoTka 1 https://m.edso00.ru
MJIACTHUKA bubnmorexka PO
https://resh.edu.ru
bubnunoreka LIOK
99 DnacToMepbl: HaTypaJbHbBIN 1 https://m.edso00.ru
CUHTETHYECKHE Kayuyku. Pe3nna bub6nnoreka POII
https://resh.edu.ru
Bonokna: HaTypanbHble, HCKYCCTBEHHBIE, bubmorexa [IOK
100 cuHTetnueckue. [loaumepsr 1 fttps://m.eds00.1u
bubnmnorexa POII
CHELUAaIbHOTO Ha3HAUYEHUS https://resh.edu.ru
IIpakTryeckas pabora Ne 6. Pemenue
101 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME 1
"Pacno3naBaHue macTMacc 1 BOJIOKOH"
O06o00611eHre U cucTeMaTH3alus
102 U3Y4YEHHOI0 MaTepuaa 1o TeMe 1
"BbICOKOMOIEKYJIIIPHBIE COETUHEHUS "
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [{OK
1 Atom. CocTaB aTOMHBIX SIJIED. 1 0 0 https://m.edsoo.ru
Xumuyeckui sneMeHt. M30Tomnbl bubnuorexa POIII
https://resh.edu.ru
bubnuoreka [{OK
CrpoeHue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB, https://m.edsoo.ru
2 1 0 0
KBAHTOBBIC YHUCIIA bubnuorexa POIII
https://resh.edu.ru
bubnmorexa LIOK
Krnaccudukanys XuMHUECKUX 3JIEMEHTOB https://m.edsoo0.ru
3 1 0 0
(s-, p-, d-, f-omemenTshI) Bubmnorexa POIII
https://resh.edu.ru
bubmmoreka IIOK
Pacnipenenenue 351€KTpOHOB IO ATOMHBIM https://m.edsoo0.ru
4 1 0 0
opOuTaIsIM bubnuotexa POII
https://resh.edu.ru
but6mmorexa [IOK
DNeKTpOHHBbIE KOH(UTYpAIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1 0 0 https://m.eds00.Mu
YA but6mmorexa POIII
COCTOAHIH https://resh.edu.ru
but6mmorekxa [IOK
DJNEeKTPOHHBIE KOH(PHUTypaluy HOHOB. https://m.edsoo0.ru
6 1 0 0
DNeKTpOOTPULIATETbHOCTh bubnmorexa POII

https://resh.edu.ru
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Ilepuoanueckuii 3akoH u Ilepuoanueckas bubnuoreka [JOK
7 cHCTEeMa XUMHUYEeCKuX snemMeHToB /. 1. https://m.edsoo.ru
MeneneeBa, CBsA3b C COBPEMEHHOU bubnmnorexa POUI
TEOpHeil CTPOCHUS AaTOMOB https://resh.edu.ru
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB bubnuoreka [JOK
8 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX https://m.edsoo.ru
HWMHU MPOCTHIX U CIOKHBIX BEIIECTB MO Bbubnuorexa POIII
rpymiaM 1 nepuoiam https://resh.edu.ru
9 Cucrtemaru3zanus u 0000IIeHNE 3HAHUH 110
TeMe
Bunnr xumuueckoii cBsa3u. MexaHu3Mbl bubnunoreka LIOK
00pa3oBaHMs KOBAJCHTHOM CBS3H. https://m.edso00.ru
10
Bonoponnas cBa3p. MexxMOIIEKyIIsIpHBIE bubmmoreka POILL
B3aUMOJICUCTBUS https://resh.edu.ru
BasieHTHOCTB 1 BaJleHTHBIE BO3MOXHOCTH bubmorexa [JOK
11 aToMOB. CBSI3b AJICKTPOHHOU CTPYKTYPHI https. fm.es00. 4
bubnuortexa POIII
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM https://resh.edu.ru
bu6nmorexa LIOK
12 [IpencraBneHuss 0 KOMIUIEKCHBIX https://m.edsoo0.ru
COCJIMHEHMSX: COCTaB U HOMEHKJIATYpa bubnuotexa POII
https://resh.edu.ru
BemecTsa MoJIeKyIIsSIpHOTO U bubnuotexa [JOK
13 HEMOJIEKYJIIPHOTO CTpOeHUs. TuIbl https://m.edso00.ru
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA bubmmoreka POII
BEILIECTB https://resh.edu.ru
14 [ToHsiTHE O AMCTIEPCHBIX CUCTEMAX. bubmuoreka [IOK

[IpencraBnenue 0 KOJUIOMAHBIX PACTBOPAX

https://m.edso0.ru
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Bubiaunorexa POIII
https://resh.edu.ru

HctruHHbBIE pacTBOPHI: HACKIILIEHHBIE U bubmorexa HOK
15 HEHACBIIIEHHBIE, PACTBOPUMOCTb. e
bubnmorexka PO
Kpucramioruapatst https://resh.edu.ru
bubnunoreka LIOK
16 Crioco0Obl BEIpaKEHHS] KOHIIEHTPAIIIH https://m.edsoo.ru
pacTBOpOB bubnmorexa POII
https://resh.edu.ru
Pemenue 3a1a4 ¢ uCnoyib30BaHUEM
17 MOHATUH ""MaccoBasi 107151 PaCTBOPEHHOTO
BemiecTBa", "MoJisipHas KOHIIEHTpanus"
bubmmoteka IIOK
18 Knaccudukanus 1 HOMEHKIaTypa https://m.edso0.ru
HEOPraHWYEeCKUX BEILECTB bubnuoreka POII
https://resh.edu.ru
19 CucremaTu3aius 1 0000IIeHNe 3HAHUH IO
TeMe
KonrtponbHas pabora o temam "CtpoeHue
aroma. [leproanueckuii 3aKOH U
20 [lepuoanueckas cucTeMa XMMHUYECKUX
snemenToB J[. . Mengeneesa", "Ctpoenue
BemiecTBa. MHOroo6pasue BemniecTs"”
Krnaccudukanus XuMHUeCKUX peakiui B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU. bubmorexa HOK
21 3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH ltps.J/m.eds00.1L
bubnmorexa POII

COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU TIPU
XUMHUYECKHUX PEaKLUAX

https://resh.edu.ru
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TernoBbie 3P HEKTH XUMUYECKUX PEAKIIHA.

bubnunoreka LIOK
https://m.edsoo.ru

22 TepMOXuMHUYECKHE YPABHEHUS bubmmoreka POILI
https://resh.edu.ru
93 Bbruucrienus nmo ypaBHEHUSM XUMHUYECKUX
peaKIuii ¥ TePMOXUMUYECKUM YPaBHEHUSM
CKOpOCTh XMMHUYECKOU peakinu, eé bubmorexa LHOK
24 3aBUCUMOCTD OT Pa3JIMYHBIX (DaKTOPOB. hitps://m.edsoo.ru
Karanu3 n kaTanu3aTopbl bubmorexa PO
https://resh.edu.ru
bubmuoreka [IOK
25 ["'oMOreHHbIE U TeTepOTeHHBIE PEAKITHH hutps. . eUsu0. 4
bubnmnorexa POUI
https://resh.edu.ru
ITpakTuyeckas pabora Ne 1 o teme
26 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTb XUMUYECKON peakuuu"
bubmmoteka IIOK
97 O6patumbie 1 HEOOpATUMBIE PEAKITUH. https://m.edsoo.ru
XHWMHYECKOE PAaBHOBECHE bubnnorexa POUI
https://resh.edu.ru
[IpakTuueckas pabora Ne 2 o Teme
28 "BnusiHue pa3nuyHbIX GaKTOpOB Ha
MOJIOKEHHE XUMUYECKOTO paBHOBECHUS "
DneKTpoIuTHYeCcKas JUCCOIMALUS. bubmorexa I[JOK
29 CunbHble U cnabble 1eKTpoiauThl. CTeneHb s 12500
bubmmoreka POII

JUucconranmmn

https://resh.edu.ru
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HNounnoe npoussenenue Boasl. Cpena

bubnunoreka LIOK
https://m.edsoo.ru

30 BOJIHBIX PacTBOPOB. BogopoaHbIi
g P ( HI; AOPOA bubnunorexa POIII
oKazare acTBOpa
f Teltb (pH) pacTBop https://resh.edu.ru
bubnunoreka LIOK
31 I'maponus coneit. Peakiuu, nmpoTekaroniye https://m.edso00.ru
B pacTBOPAX JJIEKTPOIUTOB bubnmorexka PO
https://resh.edu.ru
[IpakTuueckas padbora Ne 3 o Teme
32 "XuMu4ecKue peakliuyi B pacTBOpax
3JEKTPOJIUTOB"
bubnuoreka [{OK
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC
33 eakuu. BaxknelIne OKUCIUTEIN U hittps://m.eds00.ru
p ' bubnunorexa POII
BOCCTAHOBUTEIH
https://resh.edu.ru
bu6nmorexa LIOK
34 MeTo/ 371eKTPOHHOTO (3J1€KTOHHO- https://m.edso00.ru
HOHHOTO0) OanaHca bubnuorexa POIII
https://resh.edu.ru
bubnmorexa LIOK
DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB https://m.edsoo.ru
35
BEIIECTB bubnnorexa POIII
https://resh.edu.ru
36 Pemenwne 3a1a4 pa3nudyHbIX TUIIOB
37 Pemenwue 3a1a4 pa3TunIHBIX THIIOB
38 Cucremaru3anus 1 0000IICHUE 3HAHUM 110
Teme "XuMHuueckue peakiuu'
39 KontponbHas paboTa mo teme

"Xumuueckue peakiun"
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TlonoxeHne HEMETAIOB B

. bub6nmmoreka [IOK
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
40 snemenToB JI. . Menaeneesa u https://m.edsoo.1u
o bubnmoreka POIII
0COOEHHOCTH CTPOEHHUS UX aTOMOB. _
B https://resh.edu.ru
®du3nyecKkue CBOKMCTBAa HEMETAIIIIOB
bubnunorexa LIOK
41 AnoTponusi HEMETaUIOB (Ha IpUMEpe https://m.edsoo.ru
KHCIIOpoJ1a, cephl, hocdopa u yriiepoa) bubnmorexka PO
https://resh.edu.ru
bubnunoreka LIOK
42 Bogopona: nonyuenue, pusndeckue u https://m.edso00.ru
XUMHUYECKHE CBOMCTBA. ['mapubl bubmmoreka POILL
https://resh.edu.ru
) bubmmoteka IIOK
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,
43 CocoObl NOTY4YEHHUs, PU3NUECKUE U fttps. /m.eds0.1u
v . bubnunorexa POII
XHMHYECKHE CBOMCTBA
https://resh.edu.ru
. bubmmoreka IIOK
l'anorenoBonoponsl. Baxxnenmue
44 KHCIIOPOACOACpIKAIINE COCIMHCHUS https:/m.edsoo.u
p p bubnunorexa POII
rajoreHoOB
https://resh.edu.ru
bubnunorexa LIOK
JlaGopaTopHbI€ ¥ TIPOMBIIIICHHBIE
45 CITIOCOOBI IMOJYYECHUS TaJIOT€HOB https://m.eds00.1u
- v i . Bubnmnorexa POIII
MMEHEHHE raJIor€HOB U UX COCAUHECHHI
p a https://resh.edu.ru
ITpakTuyeckas pabora Ne 4. Pemenue
46 9KCIIEPUMEHTANBHBIX 33724 110 TeMe

"T"anoreun!"
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Kucnopon: maboparopHsie u bubnmnoreka HOK
47 MIPOMBIIIJICHHBIE CIIOCOOBI TTOJTYYCHHUS, https://m.edso00.ru
(hU3UYECKre U XMMHUYECKUE CBOMCTBRA. bubnuorexa POIII
O3oH. [IpuMeHeHune KucIopoaa U 030Ha https://resh.edu.ru
bubnunorexa LIOK
48 OKCHIBI U TIEPOKCH/TBI https://m.edso0.ru
bubnmorexka PO
https://resh.edu.ru
49 Pemenwue 3a1a4 pa3muIHBIX THIIOB
Cepa: Hax0XJIEHUE B MPUPOJIC, CITOCOOBI bubnnorexa [IOK
50 MOJTy4eHUsI, PUBHUCCKUE K XUMUICCKHEC ttps.//m.edis00.I\
N Bubmunorexa POII
cooncTea https://resh.edu.ru
bubnmorexa LIOK
https://m.edsoo0.ru
o1 CepoBoaopo, cyab(uabt Euorexa POIII
https://resh.edu.ru
bubmmoteka IIOK
52 Kucnoponcoaepxkamniue COeTMHEHUsI CEPBI. https://m.edso0.ru
Oco0eHHOCTH CBOWMCTB CEPHOMN KUCIOTHI bubnuortexa POIII
https://resh.edu.ru
[IpakTnueckas padbora Ne 5. Pemenue
53 AKCIEPUMEHTANIBHBIX 3a7a4 no Teme "Cepa
U €€ coeluHEeHUs "
A30T: HaX0X/IC€HHUE B TIPUPOJIE, CIIOCOOBI bubmorexa HOK
54 NoJTy4eHus1, GPU3NUECKUE U XUMHUYECKHUE s 12500
bubnmnorexa POII

CBOMCTBAa. AMMMAK, HUTPUJIbI

https://resh.edu.ru
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Kncnopollcouepn(amne COCOAMHCHUA a30Ta.

bubnunoreka LIOK
https://m.edsoo.ru

55
Oco0eHHOCTH CBOWCTB a30THON KUCIIOTHI bubmmoreka POILI
https://resh.edu.ru
bubnunoreka LIOK
[IpumeneHue a3oTa U €ro COCIMHEHUM. https://m.edso00.ru
56
A3OTHBIE yI0OpEeHMS bubnmorexka PO
https://resh.edu.ru
dochop: HAXOKICHHUE B IPUPOJIC, bubnuoreka [{OK
CTIIOCOOBI OTYYCHUS, PU3NIECKUE U https://m.edso00.ru
57 .
XuMu4eckue cBoiicta. Pochuast u bubmmoreka POILL
dhochun https://resh.edu.ru
bubnunoreka LIOK
Oxcunsl pocdopa, pochopconepxkane https://m.edsoo.ru
58 .
kucaoThl. Comu pochopHOit KUCTOTHI bubnuoreka POII
https://resh.edu.ru
bubnmorexa LIOK
59 ITpumenenue pochopa 1 ero coeAUHEHUH. https://m.edsoo.ru
dochopubie ynoOpeHus bubnmnorexa POII
https://resh.edu.ru
ITpakTuyeckas pabora Ne 6. Pemenue
60 9KCIIEPUMEHTAIBHBIX 3a4a4 1o TeMe "A30T
u hochop u ux coenuHEHUS"
bubnunorexa LIOK
VYraepon: HaXOXICHUE B IPUPO/IE,
61 AIUTOTPOTHBIE MOU(pUKAINY; (pU3HUecKue https. fm.eds00.1u
JIOTPOITH :
P o N S bubnuotexa POII
Y XUMHUYECKHE CBONCTBA, IPUMEHEHHE https://resh.edu.ru
62 Oxkcun yraepona(Il), okcun yrinepona(IV), bubnuoteka [JOK

yrojibHasi KMUCJIOTa U €€ COIU

https://m.edso0.ru
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Bubiaunorexa POIII
https://resh.edu.ru

63 Pemenue 3amau pa3aMvHBIX THIIOB
Kpemuuii: Haxox1eHre B IPUPOJIE, bubmorexa LIOK
64 CHOCOOBI TOJyYeHUS, PU3NICCKUE U hitps://m.edsoo.ru
XHMHYECKHUE CBOMCTBA bubmiorexa POL
https://resh.edu.ru
bubnuoreka [{OK
65 Oxcun kpemuusi(IV), kpeMHuEBas Kuciora, https://m.edso0o.ru
CHJIUKATBI bubnmorexa POIII
https://resh.edu.ru
bubnuoreka [IOK
66 [IpuMeHeHne KpEMHUS U €70 COCINHEHUM. https://m.edsoo0.ru
Crekio, ero nosxy4eHue, BUAbl CTEKIIa Bubmnunorexa POII
https://resh.edu.ru
67 Perenue 3aiay pa3nuyHbIX TUIIOB
68 CucreMmaru3anus 1 0000IIeHUE 3HAHUH 110
teme "Hemerammsr"
69 KonTponbHas pabota mo Teme
"Hemeramasr"
bubnunorexa LIOK
70 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN https://m.edsoo0.ru
paboTHI, KOPPEKITUS OMHNOOK bubnuotexa POII
https://resh.edu.ru
[Tonoxxenne meramioB B [lepuoaudeckoit bubnmnoreka [JOK
71 CUCTEME XUMHUYECKUX IIIEMEHTOB. https://m.edsoo.ru
Oco0eHHOCTH CTPOCHUS SIEKTPOHHBIX bubnmorexa POII

000JI0YEK aTOMOB METAJLIIOB

https://resh.edu.ru
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OO6mue ¢puznyecKue CBOMCTBa METAIIIOB.

bubnunoreka LIOK
https://m.edsoo.ru

72 [IpuMeHeHne MEeTaIOB B OBITY U TEXHHKE bubmmoreka POILI
https://resh.edu.ru
bubnunoreka LIOK

73 Crnnasel MetaiuioB. Kopposus Mmeramios fttps: //m.eds0.1u
bubmmoreka POILL
https://resh.edu.ru

74 Pemrenne 3ama4 pasnuyHbIX TUIIOB

DNEKTPOXUMHUECKUN Psiji HAPSHKEHUN bubmorexa [JOK
75 MeTayioB. OOIIHe CrIoCOOBI TOTyUSHUS ttps.//m.edis00.1\
bubmmoreka POILI
METaLIoB https://resh.edu.ru
OOm1ast xapakTepucTHKa MeTaioB [A-
rpynisl [leprpoaudyeckoi cucTemMsl bubmmnoreka HOK
76 XUMUYECKUX JIeMEHTOB. Hatpuii u xanuii: https://m.edsoo0.ru
noJiyueHue, GU3NYecKue 1 XUMUIECKHe bubnmnorexka POII
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB https://resh.edu.ru
U UX COeUHEHUN
Oom1as xapakrepucTrka MetayuioB I1A-
rpynumsl [lepruogudeckoi cuctemsl bubmuoreka [JOK
77 XUMHUYECKUX JJIEMEHTOB. Marnui u https://m.edso00.ru
KaJbLUi: oay4YeHue, pusndeckue u bu6muoreka POIII
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://resh.edu.ru
MPOCTHIX BEIIECTB U UX COEAMHEHUN
bubnunorexa LIOK

78 JKécTkoCcTh BOBI H CIOCOOEI €€ https://m.edsoo.ru

yCTpaHEHHUS bubnmorexa POII

https://resh.edu.ru
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ANIOMUHMI: TIOTy4eHue, pusnyeckue u

bubnunoreka LIOK
https://m.edsoo.ru

7 XUMUYECKHE CBOWCTBA, IPUMEHECHHE bubmmoreka POILI
https://resh.edu.ru
AMpoTepHBIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
80 TUAPOKCHUIA aTIOMHUHMS, https://m.edsoo0.ru
TUJIPOKCOKOMILIIEKCHI AlTFOMUHUS, X Bbubnuorexa POIII
IIPUMEHEHNE https://resh.edu.ru
81 Pemenue 3amau pa3nuvHbIX TUIIOB
[IpakTuueckas pabora Ne 7. Pemenue
82 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Mertasuibl IJIaBHBIX oArpymnmn"
OO01mas xapakTepucTUKa METaIOB bubmmoreka [JOK
83 no0ouHbIX noarpymn (b-rpymm) https://m.edsoo.ru
[Tepuoanueckoi CuCTEMbl XUMHUYECKUX bubnmnorexka POII
JJIEMEHTOB https://resh.edu.ru
bubmmoteka IIOK
84 DuU3NYECKUE U XUMUYECKUE CBOMCTBA https://m.edsoo.ru
XpoMa M €ro COeIMHEHUM, UX TPUMEHEHUE bubnuortexa POIII
https://resh.edu.ru
Baxwnerime coeMHEHUs Maprasiia. Brbmrorexa [IOK
85 [lepmaHraHaT Kajausi, €ro OKUCIUTEIbHBIE ltpe.J/m.eds00.1L
. bubnuotexa POII
CBOHCTBA https://resh.edu.ru
dusnueckrue 1 XMMUUYECKHE CBOMCTBA bubmorexa HOK
86 xenes3a u ero coenunenuil. [lonyuenue u ltps.J/m.eds00.1L
bubnmnorexa POII

IMPUMCHCHHUC CIIABOB KCJIC3a

https://resh.edu.ru
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duznueckre U XUMUYECKUE CBOUCTBA MENU

bubnunoreka LIOK
https://m.edsoo.ru

87 N .
U €€ COEAUHEHNUM, UX IPUMEHECHHUE bubnmorexka PO
https://resh.edu.ru
. Bubnuoreka IIOK
duznyeckue U XMMHUYECKHE CBOICTBA https://m.ed 1
. ps://m.edsoo.ru
88 IIMHKA ¥ €TO COCIMHECHHM, UX IPUMEHEHHE. Bu6 POII
nonnoTexa
' ApOKCOKOMILIEKCHI IMHKA
P H https://resh.edu.ru
[IpakTuueckas padora Ne 8. Pemenue
89 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
"MeTaiiibl TOOOYHBIX OArpyHH"”
90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
O06o0meHne 1 cucTeMaTU3aIUs
91 U3Y4YEHHOI'O MaTepuaa 1o TeMe
"Meramnbt"
92 KonTponbHas padora o Teme "Metamisr”
bu6nmorexa LIOK
93 AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN https://m.edso00.ru
paboThI, KOPPEKIIUS OIHUOOK bubnmnorexa POII
https://resh.edu.ru
. Bbubmunorexa IIOK
Ponp xumun B o6ecrieyeHu yCTOHYHBOTO https://m.ed 1
ps://m.edsoo.ru
94 pa3Butus yenoneuecTsa. [lonstue o
bubnuotexa POII
Hay4YHBIX METOJ]aX UCCIIEeI0BaHUS BEIIECTB
v a1 https://resh.edu.ru
Hay4nble IpUHIKIIBI OpraHu3aluu bu6muoreka [JOK
95 XUMHYECKOIO IIPOU3BOACTBA. https://m.edso00.ru
[TpomblIIIEHHBIE CITOCOOBI MOTYUEHHS bubmmoreka POII

Ba)XKHEUIIINX BEIIECTB

https://resh.edu.ru
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XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH

bubnunoreka LIOK
https://m.edsoo.ru

96 1
CpEIbl U €r0 MOCIEACTBUSA bubnmorexka PO
https://resh.edu.ru
bubnunoreka LIOK
XUMUA U 3J0pOBbE YEJIOBEKA. https://m.edso00.ru
97 1
JlekapcTBEHHBIE Cpe/ICTBA bubnmorexka PO
https://resh.edu.ru
bubnunoreka LIOK
Xumus mui. Poiab xuMuu B o0ecrieueHnu https://m.edsoo.ru
98 . 1
MUIIEBONA 0€30aCHOCTH Bbubnuorexa POIII
https://resh.edu.ru
bubnunoreka LIOK
Kocmernueckue u napdromepHbie https://m.edsoo.ru
99 1
cpeactsa. beitoBas xumus bubnmnorexa POII
https://resh.edu.ru
. bu6nmorexa LIOK
X¥MHs B CTpOUTENBCTBE. BaskHelmue
100 BbHBIE M KOHCTPYKI[MOHHEI 1 https://m.edsoo.ru
cTpoHTen © 1 KOHCTpYXUHO © Bubmnunorexa POI
MaTepUaIIb https://resh.edu.ru
bubnunorexa LIOK
101 XUMHSA B CEIILCKOM XO3STHMCTBE. 1 https://m.edsoo.ru
Opranuydeckrie 1 MUHEPATbHBIC YI0OPEHUS Bubmnunorexa POII
https://resh.edu.ru
102 CucremMatusanus 1 00001IeHNEe 3SHAHUH 110 1
TEME
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., JIEBkuH
A.H., Akiinonepnoe obmectBo «M3marensctBo «IIpocBeiienne»
Xumus, 10 knace/ IN'abpuensn O.C., OctpoymoB W.I'., CankoB C.A., JIEBkuH

A.H., Akninonepnoe obmectBo «M3marensctBo «IIpocBeiienne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Brenute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoaudeckoe mocooue —
0a30BbIl ypoBeHBY» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as XuMuUs B TECTax, 3a1adax,
ynpaxHeHusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposbHbIE 1 TpoBepoUHbIE pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHas kaura juis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHast kaura juis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I".OctpoyMoBa «3agauu 1o XuMuu 1
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 knacc noypodHsie MIaHbl 10 Y4EOHUKY

O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpagy Yuurens 2018rom.



8. M.A.Ps6oBa, Y .IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey», - M.:
Dx3amen, 2019r.
9.9. 0.C.I'abpuensn, N.I'.octpoymoB «XUMHUECKHI1 SKCIIEPUMEHT B 11kouie 11

kiacey; - M.: llpoda. — 2019 rox.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://www.chemnet.ru ['azeta « Xumus» u callT s yaurtens «5 uay Ha ypok
XUMHH

http://him.1september.ru Enunas komnexuus L{OP: [Ipenmernas konmexuus
«XuMuUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0ieo0pa3oBaTenbHOTo
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Becepoccuiickas onumnuana mkoIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Oprannueckast Xumusi: JJIEKTPOHHBIN YUEOHUK /15
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA YUEOHUK

http://www hemi.nsu.ru OTKpbITBII KOJIEMK: XUMUSL



http://www.chemistry.ru JluctaniinoHHasi oluMIIMaaa mo XMMHH:

TEJIEKOMMYHUKALMOHHBIA 00pa30BaTENbHBIN MPOEKT
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