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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
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHu3anuax Poccuiickoit ~ deaeparum,
peatn3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roga» (Pacnopsikenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OJJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOApOOHYI0O  WHTEPIpPETAllMil0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHuHU, OOIeH cTpaTeruu
oOy4eHHsI, BOCIUTAHUS U Pa3BUTHS 00yJaroIIuXcsi CpeICTBAaMH IIpeIMeTa,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0JI0B K (HDOPMUPOBAHHUIO COJIEPKATEILHOW OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriyOJI€HHOTO U3YUCHUS XUMUH:

e YCTaHABIMBAET WHBAPUAHTHOE MPEIAMETHOE COJEp’KaHUE, O00sS3aTEeIIbHOE
JUIT U3y4eHUs B paMKaxX OTIEJIbHBIX Mpoduiiei, mnpegycMaTpuBaeT



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

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
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,
METaIPEMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
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
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBIIEHHOM MpOorpaMMon 1o XMMHUHU 00513aTeIbHON
(MHBapuaHTHOM) COCTaBIISAIOLIECH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIIs O0yUEHHUS.

B coorBerctBUM ¢ KoHuentyalnbHbIMH TonoxkeHusmu @OIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HANpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOMIUM 3TAIOM NOJIyYeHUSI XUMUYECKOT0 00pa30BaHus
B pPAMKax HW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCIMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHANBbHOT0 00pa30BaHusl.
B 31011 CBSI3M M3ydeHHeE npeaMeTa « XuMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIeHHME TEOPEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEr0 TIOMY4YeHHs XHMUYECKOro oOpa3oBaHMs B
opranm3zanusx mnpodeccuoHanbHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBanniit ®I'OC COO k mIaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (enepanbHOu
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OOydaromuxcs, Ha (OpMUPOBaHHE Yy HHUX OOIIEHHTEIICKTYaTIbHbBIX
YMEHHUM, YMEHHH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBngmyMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABIIAIOTCA YIUIyOsn€HHbIE Kypcbl — «Opranudeckas xumus» U «OOmas wu
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMe IO XHMHUHU 33 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTro U yriryOJIEHHOTO YpOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBY copepxxaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpPENEIEHHOE TEOPETUUYECKOE JIONOJIHEHHUE, IO3BOJIAIOIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOIOTMYECKOTO MaTepHaa.
Tak, Ha yrayOn€HHOM ypOBHE H3YyYEHHs MpeAMeTa oOecreueHa BO3MOXKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIriayOJIeHUs IPeICTaBICHUI O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUNOB peakUui AOMOIHSIETCS
(GbopMUpOBaHHEM MpPEACTAaBICHUN 00 AIIEKTPOXMMHUYECKUX Ipolieccax |
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIPU
pPacCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM 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 AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHW)
OKa3bIBAIOT BIJIMSAHME CMEXHbIE MpeAMeThl. Tak, Hampumep, B COJAEpPKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiisa 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEHT OyJeT cJelaH Ha OOIIHOCTh METOJIOB IO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELWIECTB U APYTOE.

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



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TaKHE€ CTPYKTYPHBIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs 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, BXOJSIIMMU 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 o01iero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenune 3Toii 3a1a4n Ha
yIIyONEHHOM YypOBHE HW3YYEHHs MpeAMeTa MPEArojiaraeT pealn3aluio TaKuX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiim B oOOeCreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbhl YEJIOBEKa, a TAaKKe SKOJIOIMYECKU
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 TEOPUM XHMMHUHU, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO IIPOU3BOACTBA;

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



MIPOTHO3WPOBAHUS SIBICHUH, UMEIONINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA SKOJIOTHUECKON 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPabOTKOM BEILIECTB;

e yriyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHMS, HEOOXOIMMBIX
JUISL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEpPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
GYHKIHMNA TETOCTHOM CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuUMHUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOECXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHHUS K TMPOLECcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  Ha  OCHOBE  YCBOCHHS
0011IeueTI0OBEYECKUX 1IEHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATBHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOM MpodecCHoHaIBHON U 00IIECTBEHHOH JIeITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opMupoBaHME YMEHMII W HABBIKOB Pa3yMHOT0 MPUPOJIOIOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPHI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IMOJIE3HOU DKOJIOTUUECKOUN AESITEIbHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX JJI1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero ooiiero oopa3oBanus, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
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 BO3MOXKHOCTM aToMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa30oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUNBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpoiHasi cBs3b. CocoObl pa3pbiBa CBSI3€ B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE NIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOEHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P (HEKTH B MOJIEKYJIaX OPraHUYECKUX COTMHEHUM (MHAYKTUBHBIN U
ME30MEpHBIN 3P PEKThI).

[IpeacraBnenne o KilaccupuUKaMK OpraHuyeckux BeniecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIIEH.

OcobeHHOCTH W KiacCcU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepuaJaMu Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyIiMBaHHE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJEKYJ]l OpraHu4eCKUuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JIETUJIPUPOBAHUS, [IUKJIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [IpeacraBnenue o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOO0yTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IIMKJIOTEKCaH) NUKIoanKaHOB. CrocoObl MOMy4YeHUsI ¥ IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nyYecKre CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA:
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHUE aJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonmumepuszanus conpsyKEHHbIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaUeHOB.

Ankunbl. ['omonorudeckuil psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuu3aius aTOMHBIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU ITPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdecKkue YriieBoJopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJAHOM pPaJUKaJIe, PEAKUWHA NPUCOECIUHEHUS, OKHUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCUIBLHOM,
TUAPOKCUIBLHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoOEeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanus ctupona. CrocoObl NOJIyYeHUS U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

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



MEePETOHKA, KPEKUHT (TePMUYECKUN, KATAIUTHUECKHI), pU(GOPMUHT, TUPOIU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3ydeHue QU3NIECKUX CBOMCTB YTJIEBOJOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuil yrieBoJOpOJIOB Pa3IMYHBIX KJIaccOB (oOeciBeurBaHUE OPOMHON WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriiepoja U BOJAOPOa B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITHICHA U U3YUCHUE
€ro CBOMCTB, O3HaKOMJeHHE ¢ koyutekiusaMu «HedpTte» u «Yromawy, ¢ oOpasiamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (HA MpUMEpe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie rupbl, HOMEHKIaTypa U u3oMmepus. OcoOEHHOCTH (PU3UYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEaKLIUK 3aMEILICHUS], B3AUMOJIECTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBienre 0 MexaHU3Me peakiuii HykjaeopuiIbHOTro 3amenieHus. 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 peakuumn Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUMHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWIJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl alnbJerujioB U KETOHOB, oOIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue anpJIeTU0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHUE ATIbJIETU0B U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX TMPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKANNU, PEAKIMU C Y4aCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JuHONIeH08as KUCI0Thl. CrocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuit psna, oOwmas Gopmyna, HU30OMEPHS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HEMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IC.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, Tu-
U nojucaxapunbl). MoHOocaxapuabl: TIIOK03a, (PyKTO3a, rajsakro3a, pudosa,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXXAeHUE B mpupoje. PoTOCUHTES.
XUMHUUYECKHE CBOMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYECHUE B KU3HEAECATEIbHOCTH OpraHu3Ma. /[ucaxapuipl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaroIIMEe U HEBOCCTAHABIIMBAIOIINE AUcaxapuabl. [ uaponus
nucaxapunoB. HaxoxneHnue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala W LEJUTIOJO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAs Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: TUAPOIU3, ModydeHue 3(upoB 1emumono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIepUMEHTAIbHBIE METOJbl W3Y4YEHHsS] BEIIECTB M HX MpEeBpalllCHUN:
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 pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(ll), B3aumoaeiicTBue kpaxmaia ¢ HOJ0M,
pellieHHe DJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel U (DEHOJIBIY,
«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 CBOMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psigaa. CTpoeHue aHWJINHA.
B3aumHoe BimMsHHUE Tpynm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWwINHA. KauecTBeHHbIE peakiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [loydyeHue aHUIIMHA W3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

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

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W HMX IPEBpaICHUN:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPHU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCJIKH, pEIICHHEe OHKCICPUMEHTAIbHBIX 3aJa4 II0 TeMaMm
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHe OpraHMYEeCKUX
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEPU3AIUH, CPEIIHSIST MOJIEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUIICHTEpePTasiar). Y THiIU3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

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

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUM:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJJACTMACC 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 CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOH (QOpPMYJIbI OPraHMYECKOr0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB MJIM CIIOCOOOB IOJYYEHUS, ONPECICHUE JT0JIU
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IIOHATUN, MPUHATBIX B OTHEJIBHBIX IpEAMETaX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTEepOTPO(PHBIA THUIT TUTAHUSA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(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). PacnpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANUECKOTO 3akoHa U lleprmonnueckoil cHUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUeCKasi CBsA3b. BuUIBl XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrus U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTtHbeie cBs3u. BomoponmHas CBs3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

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

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

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

[Tonsatue o mucnepcHbix cucremax. Mctuauble pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceieHnusie u
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peakmusiX. TermnoBbie 3Q(PEKTH XUMUUECKHX PEaKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpPATHUMBIC peaKIuu. XUMHU4YecKoe paBHoBecue. KoHncTanTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBHUTENb. [Ipolecchl OKHUCIEHUST W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJA B TMPHUCYTCTBUM KaTaln3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHA, OlNpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHIAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawioB B [lepuoanyeckoi cucteMe XuMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS uX aTomMoB. Du3MUecKue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yrieposa).

Bonopon. Ilonydyenue, gusnueckve M XUMHUUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxknenue B mpupoje, CrocoObl ModydeHus, (QU3NYECKUe U
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBINIIICHHBIE CIIOCOOBI MOJYyYCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TMONYy4YCHHS, (PUIHUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJMHEHU .

A3zor. Haxoxnenue B mpupojie, CHocoObl MOdy4YeHus, (Qundyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHenune azoTta
U €r0 COeIMHEHHUI. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupojie, CHOCOOBbl MONy4YeHUs, (U3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuaeruit. PocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPOINHBIE  MOJIUDPUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIVIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOJydeHHs, (PU3UUECKHE U
xumuyeckue cporctBa. Oxcun kpeMmuusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHue, BUIBI CTEKIIA.

[Tonoxxenne MetaoB B [lepuoandeckoi cuCTEME XUMHYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYEeK aToMoB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

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

Oo6mast xapakrepuctruka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE NPOCTHIX BEUIECTB U UX COCAUHEHUMN.

O6mast xapakrepuctuka metaioB |IA-rpynmer Ileprogudeckoil cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

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



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoil 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. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranart kanaus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcusl U conu xeneza(ll) u sxxenesa(lll). [Tonyduenne u npuMeHeHue xKenesa u
€ro CIUIaBOB.

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

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI104Y€el, KaYeCTBEHHBIE PEAKIIMU HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METaJIOB, B3aUMOJEHCTBUE THAPOKCUIOB ATOMUHUS 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,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHA denoBedecTBa. [loHsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3AlUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIeHHbIE CIOCOOBI MOTYyYEHNS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHHUE OKPYKAIOIIEH CPEabl U €ro nocieAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUU B Pa3BUTUUA MEAUIUHBI.

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



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30IacCHOr0 UCIIOIb30BaHUS MMPEMAPATOB OBITOBOM XMWY B IOBCETHEBHOM JKU3HHU.

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

XuMHs B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t aneKTpoHuKU. HaHoTexHONMOTMA.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KONMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIU OJIHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKITUHU, €CIIH OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOPE, AOJIH BBIXOJIa MPOJIYKTA PEAKIUHA OT TEOPETUUECKU BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce oCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LINKJIA.

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

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUIYPIHsi, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUSI 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

VMHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHNUH U OCIEAYIOLIEM aHAIN3E
uH(OpMAITUH O MTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHHWE WM TOCTYIKH CBOUX TOBAPHIICH C
MO3UIINHA HPABCTBEHHBIX U MPABOBBIX HOPM H C yU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3JI0POBBIO;

cOOMIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCETHEBHOM KU3HU, B TPYJOBOM JIEATEILHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIHAX, YTPOXKAIOIINX 37J0POBBIO M KU3HH JIFOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOT0 BOCIMTAHUS:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW APYrUX BHJAX
NEeSTEeITbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYaCTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOPECCHil pa3IMdaHOTO Pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

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

6) 3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIIMATBHOU CPEIbl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U MPEIOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(OpMHUPOBAHNMN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMU
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepualbHON KyJIbTYpbl, B pELIEHUU TJ0O0ANbHBIX MpPOOIEM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CIECYCHUU YCIOBUMN
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 YjieHa 001eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHaJu3a U OOBSCHEHUS SBJICHUI OKPYKAIOIIEro MUpPA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUSA IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENbHOCTH;

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.

METAIIPEAMETHBIE PE3YJIBTATBI



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

3HaYuMble 1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHUKY METOAO0B IO3HAHMS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHble yueOHbIe NeHCTBHs (IT03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

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

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
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 MTOCTABJICHHBIMHU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI W KPUTEPUU JJs KIacCU(UKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU PElICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XMMHUYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUSA W IPOBEIACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
000OIIEHNS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEIOBAHUSA,
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
IIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE I0COOUS,
pecypcol MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHSATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU pabOTe ¢ XUMUUECKON
uHbopMaluel: MPUMEHITh MEXKIpEAMETHbIE ((PU3NYECKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:



3aJ1aBaTh BONPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XOJ€ TUaora U/ uiu
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOK IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBIIIOJIHEHUH YYEOHBIX U HCCIEAOBAaTENIbCKUX 3aJad, BbhIOMpaTh Haumboliee
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 MPOTPAMMBI IO XUMHUH Ha yriayOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01iero o0pa3oBaHusl BKIIOYAIOT Clieuu(pruuecKue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBAI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XuUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,



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

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENIET, GQyHKIUOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBbI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHUSI, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpPEBpalICHUs DHHEPruu TMpPHU XUMHUYECKUX PEAKUHUSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; TPEJCTABIICHUS O
MEXaHM3MaxX XUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3aUMHOM BIIMSIHUU aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dextr, opueHtanTsl | u |l pona);
(bakToJIOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JEeATEIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIUIAX XUMUUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX 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;



W3TOTABIMBATH MOJEIN MOJIEKYJ OPTaHWYECKUX BEIIECTB ISl WILTIOCTpAIluu
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHUYECKOU
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAIBHBIC HA3BAaHUS I OTICIHHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, AIbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (U3UUECKUE
U XUMHUYECKHE CBONCTBA THUIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
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),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHUS TOATBEP)KJIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
¥ TPYII 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
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

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: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIsl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W M3YYEHHUE CBOMCTB OPTaHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOIHON CPEJIbl U TOCTUXKEHUS €€ YCTOMUYMBOTO Pa3BUTHS,

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HH(POpMAIIUIO, TTIepepadbaThiBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHUW NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B O0ECNEUYEHUH PAlMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIHNE MTOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, JIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJa, BJIEHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XUMHYECKON PEaKIMu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEBpAIEHUs] SHEPTUU TIPU XUMHYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MIPEACTABICHUS O CTPOEHUHU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISPHOM YpPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHUHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€301aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTaHUYECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHkIatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
MOHHAs, METa/IMuecKkas, BOJOPOJHAs), THUI KPHUCTAUIMUYECKON PEHIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KIIaCCU(PHUITMPOBATH: HEOPTAaHUICCKHE BEIIECTBA
[0 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BeIleCTB, TEIUIOBOMY 3(P(EKTy peakiui, U3MEHEHHUIO CTeleHEen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU ISl  KiIaccuPuKaiuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa [l
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
Y IIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHHUS UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITIOMOIIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakluyd  TUAPOJIN3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKlIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JIekKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHaKa,
oOlue HayyHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUUA MNPUPOABI — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHMS XUMHUYECKMX SIBJICHUH, HMMEIOIMIMX MECTO B MPHUPOJE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
OmpeIeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WM JIAaHO B HM30BITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIPHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEILIECTB, ONpE/EICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIIUSHHUSI
pasnu4HbBIX  (PAKTOPOB HA  CKOPOCTh XHMMHUYECKOW pEaKIMu, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJII0JIEHMEM TpaBUJl 0€30MacHOr0 OOpalleHHs C BEUIECTBAMU U JaOOPATOPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh WX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIaTh TTpaBUIa TOJIb30BAHUS XUMHYECKON
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKIIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYKAOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MH(GOpMALINK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYCCKYI0 HH(POPMAIIHIO, TIepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
[Ipenmer oprannyeckoit xumud. Teopus
11 CTp OiHI/IH 0p TaHUYCCKUX COC I/IHeHI/I;I) A.M 8 1 bubmmorexa [JOK
' P P A T https://m.eds00.ru/d69df650
bytneposa
Wroro mo paszneny 8
Pazpnen 2. Yraesomnopoabst
[IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, bu6nmnorexa LIOK
2.1 5
[UKJI0ATIKAHbBI https://m.edsoo.ru/d69df650
29 HenpenenbHble yrneBoaOpOIbl: aJKEHbI, 14 1 bubnnorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6nunorexa LIOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOIEI (apCHED) https://m.eds00.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubmuoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
but6mmorekxa [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YITIEBOROPOAOS https://m.eds00.ru/d69df650
Hroro mo pazneny 35
Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHust
3.1 Crnuptsl. ®eHon 11 1 Bubmmorexa [IOK

https://m.edsoo.ru/d69df650
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KapOonunbHbie coeAMHEHUS: albIeTHIbI 1

bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbr
bubnunorexa LIOK
3.3 Y THeBoAL 9 https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bubnunoreka LIOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 https://m.edsoo.ru/d69df650
Uroro no pazaeny 12
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BrIcOKOMOIEKYISIpHBIE COETUHEHNS 6 bubnmorera HOK
' yip a https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Ctpoenue atoma. Ileprognueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CI/II():TGI\I/IIa XUMHUYECKUX buGnuorexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnmorexa LIOK
1. X 1
3 HMITHECKHE peaKiiti 9 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nmorexa LIOK
2.1 H 31
CMETAILIbL https://m.edsoo.ru/2dd57f24
but6mmorexa [IOK
2.2 M 23
CTAILIBT https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 54

Pa3pea 3. Xumus 1 ;Ku3HbL

3.1

MeTtoapl MO3HAHUS B XUMUH. XUMHUSA U

KHN3Hb

Hroro no pazneny

bubnunorexa LIOK
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4acoB 3 @
JIEKTPOHHbIE N (pPoBbIE
Nen/m  Tema ypoka KonrTpoabsubie IIpakTuueckue P P
Bcero o0pa3oBaTe/bHbIE Pecypchbl
padoThI padoThI
IIpenmeTt u 3HaYEHUE OPraHUYECKON
1 XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu 1 brbmmorexa LTOK
- 1P . P https://m.eds00.ru/3686e6f5
OpraHMYECKUX COEAUHEHUN
CtapToBbIil KOHTPOJb. DJIECKTPOHHOE
9 CTPOEHHE aToMa yriepoja (OCHOBHOE 1 1 1 bubnmnoreka HOK
BO30Y)KIEHHOE COCTOSIHUS ). BaneHTHBIC https://m.edsoo.ru/Oce6fd4c
BO3MO>KHOCTH aToMa yriepoja
XuMHUYECKasi CBA3b B OPraHUUECKUX
3 coeTMHEeHUSIX. MexaHn3Mbl 00pa30BaHUS 1 bubnmnoreka [JOK
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa https://m.edso00.ru/8d39f5c8
CBsI3eM
4 Teopus cTpoeHHs OpraHMYECKUX 1 bubnuoreka [JOK
coenuHenuit A. M. byrneposa https://m.edso0.ru/9e595ch8
Buapl nzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAs. JJIEKTPOHHbBIE 1 bu6muoreka [JOK
3 EeKTH B MOJIEKYJIaX OPraHMYECKHX https://m.edsoo.ru/b0e61661
COCIMHEHUN
[IpencraBnenue o kKIaccUPUKANA U
6 cUCTeMaTHUYeCKasi HOMEHKIIaTypa 1 bubmorexa [TOK
P https://m.edsoo.ru/c212dd21
(IUPAC) opraHn4eckux BeIIeCTB
7 Knaccudukanus peaxiuii B 1 bubnmoreka [JOK

OpPraHUYeCKOU XUMHUH

https://m.edsoo.ru/ba5706aa
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Cucremarusanus U 0000IEHUE 3HAHUN

bu6nuoreka [IOK

8 10 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHA PsiJl, 001as

9 dbopMyIa, HOMEHKIIATypa ¥ H30MEepHs, bubnmnoreka HOK
ANEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHHUE MOJIEKYJ

10 du3nyecKrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
AJIKaHOB https://m.eds00.ru/3137711c
HaxoxneHue ankaHoB B IPUPOJE.

11 CriocoObl nostyyeHus 1 IpUMEHEHNe brbmmorexa LTOK

https://m.edsoo.ru/259b0a5b

AJIKaHOB
[ukoankansl: obmas popmya,

12 HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH bubnmnorexka HOK
CTPOEHHUS U XUMHUYECKUX CBONCTB, https://m.eds00.ru/156730d2
CHOCOOBI NOTYYEHHUSI U IPUMEHEHHE
Pemenne pacu€THbIX 3a/1a4 HA
orpezeieHue MOJIEKYIIpHOU (HopMyIIbI

13 OpPraHUYEeCKOr0 BEILECTBA I10 MACCOBBIM bubnmnorexka [HOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIIUX B https://m.edsoo.ru/bf84d8eb
ero cocra. CucremaTuzanus u
00o011eHne 3HaHUH 110 TeMe
AJIKEHBI: TOMOJIOTHYECKHH psif, oO1as

OpMyJia, HOMEHKJIATypa, 3JEKTPOHHOE U
14 Ep(I:CT};])aHCTBeHHoe CT}IZI)I())GHI/IG MOIj'IeKYJ'I. bubnuorexa LHOK
https://m.edsoo.ru/273b0ale

CrpyKTypHas ¥ LIUC-TPaHC-U30MEpHUs
AJIKEHOB

15 dusnvecKkue U XUMUYECKUE CBOMCTBA bubnuotexa [JOK

ankeHoB. [IpaBuno MapkoBHMKOBa

https://m.edso0.ru/21069ccd
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CriocoObI mostyueHus 1 IpUMEHEHNE

bu6nuoreka [IOK

16
AJIKEHOB https://m.edso0.ru/665dc058
[IpakTuueckas padora Ne 1 o reme
17 "I[lonyuyenue sTUICHA U U3yUYEHUE €T bubnxorexa LIOK
N e " v https://m.edsoo.ru/0941eed8
CBOICTB
Pemenne pacuéTHbIX 3a7a4 Ha
18 oTpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI bubmmorexa LIOK
pedl YU pMy https://m.edsoo.ru/e9ea9921
OpPTaHMYECKOTO BEIIeCTBA
ATKagueHsl: COnpsKEHHbIE,
19 M30JIMPOBaHHbBIC, KYMYJIHPOBAHHbBIC bubamorexa LHOK
P » KYMYZHIp ' https://m.eds00.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS
20 XUMUYECKUE CBOMCTBA COMPSKEHHBIX bubnuorexa [HOK
IVEHOB https://m.edsoo.ru/e561253d
21 CrocoObI Moy4YeHus: ¥ TPUMEHEHNE bubnmnoreka [JOK
aJIKaJuEeHOB https://m.edsoo0.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHA psifl, o0mIas
29 (bopmyna, HOMEHKIATypa, NEKTPOHHOE U bubnuoreka [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, https://m.edso0.ru/68b6cc4c
¢buznyeckue cBoicTBa
23 XUMHYECKUE CBOMCTBA aJIKMHOB bubmmorexa LOK
https://m.eds00.ru/23493a93
24 KauecTBeHHbIE peakiiny Ha TPOHHYIO bubnmoreka [JOK
CBA3b https://m.edsoo.ru/7b1c48da
o5 CnocoOsI OTy4YeHus ¥ TPUMEHEHNE bubnuotexa [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agad: pacu€Tsl 0 ypaBHEHUIO bubnmoreka [JOK

XUMHYECKON peaKIuu

https://m.edsoo.ru/5db8e526
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Cucremarusanus U 0000IEHUE 3HAHUN

27
o TeMe
ApeHBI: TOMOJIOTHUECKUHN PsiJI, 00IIast
opMyJia, HOMEHKJIaTypa. DJIEKTPOHHOE
28 1(/11) np O}C]T AHCTBEHHOE (}:,IT) OCHUE thJIeK il bubmmorexa [IOK
pocTp P Y https://m.edsoo.ru/a92a7094
OcH30J1a ¥ TOTYyoJIa, NX (PU3HUECKUE
CBOICTBA
29 XUMHYECKUE CBOMCTBA apCHOB: PEAKIIUU bubnmnoreka HOK
3aMEICHUS https://m.edsoo.ru/a44alae4
XHUMHYECKUE CBOMCTBA apCHOB: PEaKIUU
bubmuorexa [IOK
30 MIPUCOCTUHECHHMSI, OKHCIICHHE TOMOJIOTOB
https://m.edsoo.ru/a44alae4
OeH3071a
31 Oco0eHHOCTH XUMHUYECKUX CBOMCTB bubmuorexa [HOK
CTUpONIA https://m.edso00.ru/d5018a54
Pemenue pacuéTHbix 3a/1a4 Ha
32 orpeieNIeHue MOJICKYIIIPHOU (DOPMYITBI bubnnorexa LIOK
P Yp pMY https://m.edso0o.ru/53461a2c
OpPTraHUYECKOTO BEIECTBA
33 CrniocoOsblI MoTydeHus U IpUMeHEHUe bubnmnoreka [JOK
apeHoB https://m.edso00.ru/6f717d09
34 I'eneTnyeckas CBsI3b MEKY pPa3InUYHBIMU
KJIaCCaMH YTJIEBOJOPOIOB
Pacuérel mo ypaBHEHUSIM XUMHUYECKUX
35 peakmuii. CucreMaruzaius u 0000IIeHHEe
3HAHUU 10 TEME
36 [Tpuponnsriii ra3. [lonmyTHble HEQTSIHBIE
rasbl
37 KamenHslit yrosib ¥ mpoIyKThl €ro bubnmnoreka HOK

nepepaboTku

https://m.edso00.ru/69b3398b
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Hedtb 1 ciocoOb! €€ mepepaboTKH.

38 [IpuMeHeHne MPOayKTOB IepepadoTKH bubmorexa LOK
P POAYK Pep https://m.edso0.ru/21f9de78
HeTH
39 I'eneTnyeckas CBsI3b MEKY Pa3IMUYHBIMU
KJIaCCaMH YTJIEBOJOPOIOB
["ajioreHonpon3BOIHBIC YTIIEBOIOPOIOB:
40 3JICKT OHH(I'))e CT OeHI/Ie'yreaKLII/II/I ’ bubmorexa [JOK
p p P https://m.eds00.ru/82b4d759
3aMEIICHHS TaJoreHa
JleWicTBue mIeIoueh Ha
41 rajioreHnpou3BoAHbIe. B3aumopeicTeue
JUTAIOTCHAIIKAHOB C MarHUEM M [IHHKOM
42 CucremaTtu3anus 1 0000IICHUE 3HAHUIMA bu6mmoreka [IOK
1o paszaeiny "YrieBonopoas!" https://m.edsoo.ru/20e89f22
43 KonTponbHas pabora no teme bubmuoreka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHbIE OIHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKHH psiJi, oOmas hopmyia,
44 CTPOEHHE MOJIEK Jl;) n30Me I/I}I(I) e bubmorexa HOK
p Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccuduxams,
¢duznyeckue cBoicTBa
45 XUMHUYECKUE CBOWCTBA MPEAEIbHBIX bubnuotexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE bubnuotexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
IIpocTeie 2dupbl: HOMEHKIIATYpa U
P dup P bubmmorexa [JOK
47 U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U

XUMHUYECKUX CBOMCTB

https://m.edsoo.ru/c2c788b2
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hdHOFOﬁTONHHﬂGCHHpTH:3THHCHFHHKOHB

48 Y TJIMLEPUH, UX PU3NYECKHE U bubmmorexa [IOK
LICPHH, y https://m.edsoo.ru/ee4d84aa
XUMHYECKHE CBOMCTBA
49 CriocoObI MoTydeHus U IPUMEHEHUE bubnmnoreka HOK
MHOI'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHOoJI: CTPOCHHUE MOJICKYJIbI,
50 ¢buszndeckue cBoiicTBa. TOKCHYHOCTD bubmorexa HOK
' https://m.edsoo.ru/2ce726f8
denomna
bubmuorexa [JOK
51 XuMuyeckue cBoiicTBa (heHona
¢ https://m.eds00.ru/037ca5f9
59 CrniocoOblI MoTy4eHus U IpUMeHEHUe bubnmnoreka [HOK
deHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2. Pemenue
53 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME brbmmorexa LTOK
" P | 8 https://m.edso0.ru/fd0ced09
CrnupTsl U HEHOIBI
54 Cucremarusanus 1 0000IeHNEe 3HAHUN bu6nuoreka [IOK
10 TEME https://m.edsoo.ru/1810cb9b
AnbAerubpl U KeTOHBI: DJIEKTPOHHOE
55 CTpoeHHE KapOOHUILHOU TPYIIIBL; bubnmnoreka [JOK
FOMOJIOTHUYECKHUE Psi/ibl, 001as popmyia, https://m.edsoo.ru/b139beaa
HU30MepHsI © HOMEHKJIATypa
56 AnbAerupl U KETOHBI: (U3NYECKUE bubnmoreka [JOK
CBOICTBA; pEaKU MU PUCOCTUHEHUS https://m.edso00.ru/c887425c
57 Peakiiuu okucieHus: 1 KAYECTBEHHBIE bubnuotexa [JOK
peaKLuu abAETUI0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CrocoObI TOTyYeHUST aTbACTUIOB U bubnmoreka [JOK

KETOHOB

https://m.edsoo.ru/520d1c51
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OnHOOCHOBHBIE NPEEIbHBIE

59 KapOOHOBBIC KMCIIOThI, 0COOCHHOCTH bubmmorexa [IOK
P ’ https://m.edsoo.ru/fecOb113
CTPOCHHUSI KX MOJICKYJI
60 N3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnmnoreka HOK
KHCJIOT, UX (PU3NYECKHE CBOWMCTBA https://m.edsoo.ru/700cc87b
61 XUMHYECKUE CBOMCTBA MPEETbHBIX bubnmnoreka HOK
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
OcobeHHOCTH CBONCTB MypaBbUHON
62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX bubmorexa HOK
' P P https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
63 HMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bubmorexa LHOK
AHKap > AP P https://m.eds00.ru/83a08773
kucnot. [IpencraBuTtenu BeICIINX
KapOOHOBBIX KUCIIOT
64 [TonsaTHe 0 MPOU3BOAHBIX KAPOOHOBBIX bubmuotexa [JOK
KHUCJIOT https://m.eds00.ru/0d162d9d
CrniocoOsblI MoTydeHus U IpUMeHEHUe bubnmnoreka [JOK
65
KapOOHOBBIX KUCIIOT https://m.edso0.ru/7c065c9d
CroxxHbIC (OUPHI: TOMOJIOTHYESCKUI PsIjI,
66 obmas o 34) Jfa H30MEPUS U ’ bubmmorexa TIOK
pMy’a, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 ®du3nvecKue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK
3¢upoB https://m.edso0.ru/ad6b94b2
Pemenue pacu€THbIx 3a1a4: 1o
68 YPaBHEHUIO XUMUYECKOW PEaKIINH, Ha

orpezieNieHue MOJIEKYIIpHOU (HOpMyIIbI
OpPraHMYECKOTO BEIIeCTBA
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[IpakTuueckas padora Ne 3. Pemenue
9KCIIEPUMEHTAIBHBIX 33124 [0 TeMe

bu6nuoreka [IOK

69
"Kap6oHoBsie kucinoThl. CI0KHbBIE https://m.eds00.ru/486671fb
a¢uper"

20 XKupsr: crpoenue, puznveckue u bubmmoreka [IOK
XUMHUUYECKHE CBOMCTBA (TUAPOIIN3) https://m.edsoo.ru/al19c5b98
Oco0eHHOCTH CBOICTB JKHUPOB,

71 coAepKaIINX OCTaTKH HEMPEACIbHBIX bubmorexa HOK

Aepatn pell https://m.eds00.ru/b0331922
JKUPHBIX KUCIOT. JKUpBI B IpUpOIe
MpL1a Kak COJTM BBICIIUX KapOOHOBBIX

79 KHUCIIOT, UX Motomee AchicTBue. [lonsaTue bubmuorexa [JOK
0 CUHTETHYECKUX MOIOIIMX CPE/ICTBAX https://m.edso00.ru/3c566565
(CMO)

['eneTnueckas CBsI3b yrieBOIOPOIOB U
73 KHCJIOPOJICO/IepKa Ii’)l; 0 FaHI/Il:‘){eCKI/IX bubmorexa HOK
POACOACPHA P https://m.eds00.ru/56790c96
BEIIIECTB

74 Pacuérel mo ypaBHEHUSIM XUMHUYECKUX
peakuun
CucreMmarusanus 1 0000IeHNEe 3HAHUN bu6nuoreka [IOK

75
10 TEME https://m.edsoo.ru/f8eaf2eb
OO011as XxapaKTepHUCTHKA YTJICBOJIOB U

76 maccmbnﬁauﬂﬂp JICBOI[?]; (MOHO-, TH- U bubnnorexa LIOK

yr ’ https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIb)

77 Monocaxapuapbl: pU3NUECKUe CBONCTBA U bu6muoreka [JOK
HAaXOXKJIEHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d

78 [TpuMeHeHue TII0K03bl, €€ 3HaUeHuE B bubmuoreka [JOK

KU3HCACATCIbHOCTH OpraHu3sma

https://m.edsoo.ru/5e61122d
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Jucaxapuapl: caxapo3a, MajabTo3a U

79 nakTo3a. HaxoxaeHnue B mpupojie u bubmorexa HOK
' A PHPOA https://m.edso00.ru/eb0384e7
MPUMEHECHHE JUCAXapHJIOB
TTonucaxapuabl: CTpoEHHUE
80 MaK OMOJII;K i} q)ngnquKne u bubmmorexa [IOK
P Y : https://m.edso00.ru/72a04508
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
bubmuorexa [JOK
81 ITousiTue 00 UCKYCCTBEHHBIX BOJIOKHAX
4 https://m.eds00.ru/6216e766
Pemenne pacdeTHsIX 3a/1a4 Ha
82 ompeecHUE 01 BBIX0/1a IIPOIyKTa bubmorexa HOK
e g A8 TpoAyI https://m.edsoo.ru/7fde47ef
pEeaKIuu OT TEOPETUICSCKH BO3MOKHOTO
83 CucremaTtu3zanus u 00001IeHHE 3HAHUN bubnmnoreka HOK
110 pasjeny https://m.eds00.ru/08d4364c
KoHTponbHas pabora 1o Teme
84 "KI/ICJI':I)O 0CO, 1::3 JKalue OpraHudecKue bubmorexa [JOK
POl " AACPAAIIIE Op https://m.eds00.ru/42c6678e
COCTMHCHUS
AMUHBIL: KTacCU(pUKAIHS, CTPOCHUE
85 MOJIEKYII, 001as popmyiia, H30MepHs bubmorexa LHOK
Y pMYI8, E) ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA
86 XUMHUYECKUEe CBOMCTBA amn(aTUIECKUX bubnmnoreka [JOK
aMHHOB https://m.edsoo.ru/1bc5cf80
AHUWJIVH: CTPOCHUE aHUIIMHA,
87 0COOEHHOCTH XMMHYECKUX CBOMCTB bubmorexa LOK
https://m.edsoo.ru/39cd21f1
aHUIMHA
88 CriocoObI MoNTy4eHus U IpUMEHEHUE bubnuotexa [JOK
ann(paTHIeCKUX aMUHOB https://m.edsoo.ru/eal38763
89 AMMHOKHUCIIOTBI: HOMEHKJIATypa 1 bubnmoreka [JOK

n3oMepus, (U3NIECKUe CBOMCTBA.

https://m.edsoo.ru/d1773e80
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OTI[CHBHBIG MMpeACTAaBUTCIIN O-

AMUHOKHCIIOT
XHUMHUYECKHE CBONCTBAa aMHUHOKHCIIOT, UX
90 Ouosornyeckoe 3HaYCHHEe aMHUHOKHUCIIOT bubmmorexa [JOK
' https://m.edsoo.ru/77df705a
CuHTe3 ¥ THIPOIU3 IENTH]IOB
o1 benky kak mpupoHbIE TTOJIMMEPHI; bubnmnoreka HOK
CTPYKTYpHI O€JIKOB https://m.edso0.ru/429e9899
bubmuorexa [JOK
92 XUMUYECKUE CBOMCTBA OEIIKOB
https://m.eds00.ru/6237306d
A3oTcozepiKaliie reTepoIruKiInuecKue
93 COC,I[I/IHGHE}I H J'ICI/IH(I;)BLIC KHUCIIOTHI: brbmmorexa LTOK
K ' https://m.eds00.ru/521d1431
COCTaB, CTpOEHHE U OMOJIOTHYECKas poJib
KonTtponpsHast pabora o Teme
94 "A30TcoaepKale OpraHnyecKue brbmmorexa LTOK
AeP \ He op https://m.edso0.ru/ce561bc7
COETMHEHUS
[IpakTuueckas pabora Ne 4. Pemenune
95 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuorexa [JOK
"A3oTcoaeprKaiie opraHu4ecKue https://m.edsoo.ru/8e3c02d1
coeMHeHus"
[TpakTrueckast paborta Ne 5. Pemenue
96 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnmnoreka [JOK
"Pacnio3HaBaHnE OpPraHUYECKHUX https://m.edsoo.ru/bde3fdf6
coenquHeHni"
97 HroroBast KOHTpoJIbHAs paboTa B paMKax bubnmnoreka [JOK
MIPOMEKYTOUYHOM aTTECTALNKI https://m.edsoo.ru/7aa63ebd
OcHOBHBIE TIOHATHS XUMHH
. but6mmoreka [IOK
98 BBICOKOMOJICKYJISIPHBIX COCTUHEHUHN U

MCTOJbI UX CUHTC3a —IIOJIMMCPU3AlIUA U

https://m.edso0.ru/82242e0f
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noyimkoHneHcanud [limacTtmaccsl.
YTunuzanus u nepepadoTka riacTuka

OnacToMepsl: HaTypaJIbHbIN

bu6nmoreka [IOK

99 1
CHHTETUYECKHUE KayuyKu. Pe3una https://m.eds00.ru/246103ec
BosokHa: HaTypalbHbIE, HICKYCCTBEHHBIE,
100 cuaretndeckue. [loimmmepsl 1 Bubmaorexa ITOK
) p https://m.edso0.ru/5963a601
CHELHAJIBbHOT0 HAa3HAYEHUS
[TpakTuueckast pabota Ne 6. Pemenue
101 3KCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME 1 bubmorexa LOK
" P 8 Y https://m.edso0.ru/3aebd77a
PacrnioznaBanue miacTMacc U BOJIOKOH
O00011IEHNE U CUCTEMATHU3AIH
102 W3Y4YEHHOI0 MaTepualia 1o TeMe 1 bubmorexa LOK
" yq P " https://m.edso00.ru/6a22ble8
BricokoMoneKkynsipHbIe COSIMHEHMS
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
CraproBblii KOHTpOJb. AToM. CocTaB
1 ATOMHBIX s1ep. XUMUUYECKUIN DIIEMEHT 1 1 Bubmaorexa ITOK
b ' https://m.eds00.ru/59¢112ee
H3oTonbl
5 CrpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubnmnorexka HOK
KBaHTOBBIE UMCIa https://m.edsoo.ru/b4d9fffa
3 Kitaccupukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1 bubnnoreka HOK
p-, d-, f-aemMeHTHI) https://m.edsoo.ru/61294af9
4 Pacripeienenuie 31eKTpOHOB 110 aTOMHBIM 1 bubmuoreka [JOK
opOuTansm https://m.edsoo.ru/f5f750fe
DneKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 BHGMCII-:I)TOB B OCHOI;II){OI\?III:/I BO30YKIEHHOM 1 bubmmorexa [IOK
X https://m.edsoo.ru/8149e846
COCTOSTHUU
5 DIEeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. 1 bubmuoteka [JOK
DIIEKTPOOTPULIATETLHOCTD https://m.edsoo.ru/a0764b24
Ilepuonnueckuii 3akoH u Ilepuoanueckas
7 crucTeMa XUMMHUYeCcKux anmemMeHToB 1. . 1 bubmuorexa [JOK
MenpeneeBa, CBSI3b C COBPEMEHHOM TEOpUEH https://m.edso0.ru/16957c01
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
3 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 1 bubnmoreka [JOK

MPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYIIaM H
neproam

https://m.edsoo.ru/f8468927
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Cucremarusanus U 0000ILEHUE 3HAHUN 1O

bu6nuoreka [IOK

o TEMe https://m.edsoo.ru/8fad2942
Bunsl xumuueckoil cBsa3u. MexaHu3MEbl

10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonopoanas cBsizb. MexMONEKyIsIpHbIE https://m.edsoo.ru/5a8072af
B3aUMO/ICVCTBHUS
BaneHnTHOCTh U BaJIeHTHBIE BOBMOKHOCTH

11 aToMOB. CB3b 3JIEKTPOHHOM CTPYKTYpbI bubmmorera LIOK

https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

12 [IpencraBiieHus: 0 KOMILUIEKCHBIX bubnnoreka IIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl12a
BemecTBa MOJIEKYIIPHOTO U

13 HEMOJIEKYJISIPHOTO CTPOECHUs. THIIBI bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIECTOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB

14 [IoHsATHE O TMCIIEPCHBIX CHCTEMAX. bubnmnorexka HOK
IIpencraBienue 0 KOTIOUAHBIX PACTBOpPAx https://m.edsoo.ru/da2c70e4
HcTuHHBIE paCTBOPHI: HACBILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmmorexa LHOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatsl

16 CriocoObI BeIpaKEHUST KOHIICHTPAIIUT bubnuotexa [JOK
pacTBOPOB https://m.edso0o.ru/328e653a
Pemenue 3a1au ¢ uCnosib30BaHUEM TTOHSATUI

17 ""MaccoBast 10151 paCTBOPEHHOTO BelecTra', bubmmorexa TIOK
" " https://m.eds00.ru/785e0ab4

MOJISIpHAsI KOHIIEHTPALIHS

18 Knaccudukanus u HoMeHKIaTypa bubmuoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus ¥ 0000IICHUE 3HAHUH 110 bubmuorexa [IOK

TEMC

https://m.edsoo.ru/8d2c6a3a
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KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1

bu6nuoreka [IOK
20 [Tepuonnueckas cucTeMa XMMHYECKUX
. https://m.eds00.ru/70a60aa4
sneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BemniecTn"
Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHMYeCKOW U OPraHMYeCKOW XMMUH.
21 3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH bubmmorexa LHOK
P ’ https://m.edsoo.ru/6335cdd2
COXPaHEHMsI U IPEBPALIEHUs] SHEPTUU NIPU
XUMHYECKHX PEeaKLUsiX
99 TernoBbie 3 (HEKTh XUMUYECKUX PEaKITHii. bubnmnorexka HOK
TepMoxuMuueckre ypaBHEHUS https://m.edsoo.ru/d1db86da
93 Boruncnenus no ypaBHEHUSIM XUMHYECKUX bubnuoreka [JOK
peaKkui U TEPMOXUMUYECKUM YPABHEHUSAM https://m.edso0.ru/87b13954
CKOpOCTb XMMMUYECKOH pEaKLH, €€
24 3aBHCUMOCTB OT Pa3INUHBIX (PAKTOPOB.
Karanu3z u katanu3aTopbl
25 ["'oMOreHHbIe U FeTepOreHHbIE PeaKIH
[IpakTuueckas pabora Ne 1 o teme
26 "BnusiHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTh bubmmorexa LOK
pu " P P https://m.edsoo.ru/1facaldl
XUMHYECKON peaKIiuu
97 OOpaTtuMbie U HEOOPATUMBIE PEaKIIUU. bubnmoreka [JOK
XHUMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme
28 "BausiHue pa3nuuHbIX GaKTOpPOB Ha bubnuorexa LOK
P P " https://m.edsoo.ru/3bf34el7
MOJIOKEHUE XUMUYECKOTO PaBHOBECHS
DnekTponuTrudeckas aucconuanusi. CUiIbHbIC
but6mmoreka [IOK
29 U ciabpie IeKTpoauThl. CTeneHb

JAucCconranu

https://m.edsoo.ru/5f766bdf
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HNonnoe npoussenenue Boabl. Cpena BOJHBIX

bu6nuoreka [IOK
30 .B I H
pactBopos. Boxopoantii nokasaren (pH) https://m.edsoo.ru/3966ca89
pacTBopa
31 I'mpponus coseid. Peaknuu, nporekaromye B bubnuoreka [JOK
pacTBOpaX 3JIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
[Tpaktuueckas padota Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIIUHA B PACTBOPAX bubmmorexa LOK
"p 10 p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOIUTOB
OKHCIUTEIbHO-BOCCTAHOBUTEILHEIE
33 eak . Baxxaenme oKUCINTEIN U bubmmorexa HOK
PeaKitH. https://m.edso0.ru/56226060
BOCCTaHOBUTEIHN
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnuorexa [HOK
OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmnoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenne 3amaq pa3InyHbBIX TUIIOB bubmorexa HOK
lad p https://m.edso0.ru/5a859d16
37 Penrenne 3amau pa3InyHbIX TUIIOB bubmorexa [IOK
lad p https://m.edsoo.ru/5afa265d
38 Cucremarusanus 1 0000IeHNe 3HAHUHN 110 bu6nuoreka [IOK
TeMe "XumMnueckue peakuu' https://m.edsoo.ru/c161eb85
39 KonTtponbHas pabora o Teme "Xumuueckue bu6muoreka [JOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxxenue HemetaioB B [leproanueckoit
40 cHUCTeME XMMUYeCcKux annemeHToB /1. 1. bubnuotexa [JOK
MemieneeBa 1 0COOEHHOCTH CTPOEHUS HX https://m.edsoo.ru/8ca2dcad
aToMoOB. OHU3NYECKHE CBOMCTBAa HEMETAJIJIOB
41 AmoTponusi HeMeTauIoB (Ha pumepe bubnmoreka [JOK

KHCJIOPOJIa, cepbl, hocdopa u yrieposa)

https://m.edsoo.ru/ef92c91c
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Bopopona: nony4yenue, Gpusndeckue u

bu6nuoreka [IOK

42
XUMHYECKHE CBOMCTBA. [ uapu bl https://m.edso0.ru/0aa8f613
TamoreHsl: HaX0XIEHNUE B IIPUPOJE, CIIOCOOLI
43 HOJIyYEHUs (1)I/I3I/I:[GCKI/IG u fmﬁnjecxne bubamorexa LHOK
Yq ’ https://m.edso0.ru/4e223795
CBOIiCcTBa
I"anorenoBoiopoabl. Baxknenue
44 KUCJIIOPOACOAEpKAINE COETUHEHUS bubnnorexa LIOK
POACOACPAtL a https://m.edsoo.ru/6b3255e6
rajoreHoOB
JlaGopaTopHbIe U TPOMBIIIUICHHBIE CITOCOOBI
45 [IOJIy4YE€HHUSI TAJIOreHOoB. [IpuMeneHue bubnmorexa OK
yi P N https://m.edso0.ru/6971aca4
rajIoreHOB U X COEIUHEHUI
[IpakTuueckast padora Ne 4. Pemenue
46 SKCIEPUMEHTAILHBIX 3a/4a4 10 TEME bubnmorexa IOK
" P " 8 https://m.edso0.ru/8b26fecd
I'anorensl
Kucnopoa: mabopatopHbie H IPOMBIILICHHBIC
47 CIOCOOBI MONTy4eHUsI, PU3UUECKHUE U bubmuorexa [JOK
xumuueckue cpoiictBa. O30H. [Ipumenenune https://m.edsoo.ru/c8abc36a
KHCTIOpOJIa ¥ 030HA
bubmmoreka [IOK
48 O
KCHBL I TICPORCHIDT https://m.edso0.ru/5¢8816a0
49 Pemenue 3amau pa3nuuHbBIX THIIOB bubmmorexa TIOK
Aatp https://m.eds00.ru/2b6d8bab
Cepa: Hax0XKIEHHE B PUPOJE, CIIOCOOBI
50 HOJI'I) CHHS £M3quc1<1/11)e E ;II/IMquCKHe Bubmmorexa [IOK
Elq ’ https://m.edsoo.ru/46afael6
CBOIicTBa
but6mmoreka [IOK
51 CepoBozopoL, ¢
POBOZIOPOL, CYIL(uIp! https://m.eds00.ru/7c875999
59 Kucnopoacoaep:xaiiye cCoeAMHEHHS CEPBI. bu6muoreka [JOK

Oco0EHHOCTH CBOMCTB CEPHON KHCIIOTHI

https://m.edso0.ru/8cfa2548
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[IpakTuueckas padora Ne 5. Pemenue

53 SKCTIIEPUMEHTAIIBHBIX 3aa4 1o Teme "Cepa u bubmorexa [IOK
) P " 8 P https://m.edsoo.ru/Oafb05e4
e€ coeIMHEeHU
A3BOT: HaX0XKJICHHUE B IPUPO/IE, CIIOCOOBI
o4 MIOJIy4ECHUS (1)1/131/111601(1/11)6 E XUMUYECKHE bubmmorexa [IOK
Yq ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHAK, HUTPHU/IbI
Kucnoponconepsxaiue coeqMHEHHs a30Ta. bubnnoreka HOK
55 . .
Oco0eHHOCTH CBOMCTB a30THOW KHCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U ero CoeAMHEHU . bubmuorexa [JOK
A3oTHBIE ynoOpeHus https://m.edsoo.ru/129f5059
®dochop: HAXOKICHHUE B IPUPOJEC, CIIOCOOBI
dop pup bubnnoreka IIOK
o7 MOJTy4YeHUsI, PU3NIECKHE U XUMUYECKHE
“ https://m.edsoo.ru/9a6b43ec
cBorictBa. Dochuas u pochun
58 Oxkcuasl hochopa, pocdopcoaepxarnine bubnmnoreka [JOK
KkucJoThl. Conu hochOpHON KUCIOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue pochopa 1 €ro coeAUHEHHH. bubnmnorexka [HOK
®dochopubie ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenune
60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H bubmorexa [JOK
P | https://m.eds00.ru/8175ac3f
docdop u Ux coeTMHEHHS
Yraepos: HaX0XASCHUE B IIPHPOE,
61 annof ;IHHLIe Mo21 npuka EI/IP(l)JII/I?aI/I'—IeCKI/Ie " bubmmorexa [TOK
p 51 T https://m.edso00.ru/1eb19f9e
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
62 Oxcupn yriepoaa(ll), oxkeun yrinepona(1V), bubmuorexa [JOK
YTOoJIbHasi KUCJIOTA U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemenue 3a1a4 pa3nuyHbIX THIIOB bubmorexa [TOK

https://m.edso00.ru/6029b609
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Kpemuuii: HaxoxaeHue B Ipupoe, CrocoObl

64 noTydeHus1, GU3NIECKHUE U XUMHUYECKUE bubmmorexa [IOK
zfq ’ https://m.edso0.ru/143558ab
CBOIiCTBa
65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA, bubnmnoreka HOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
. bu6nmoreka [IOK
[IpuMeHneHnne KpeMHUS U €r0 COCTUHEHUIA.
66 CTeKT0. 60 TOMVaeHIe. BIALL CTCKa https://m.edsoo.ru/393cdac0
’ yi » BHL https://m.edsoo.ru/5823cefb
67 Pemenne 3amayu pa3auvyHBIX THIIOB bubmorexa HOK
A&t p https://m.edsoo.ru/h624f801
68 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO bubnnoreka HOK
teme "Hemeraminr" https://m.edso0.ru/6e864db5
bubnnoreka IIOK
69 K 0 "H "
OHTpoOJbHAs paboTa o Teme "HemeTanms https://m.edsoo.ru/d0AB4CT6
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI, bubnmnorexka HOK
KOPPEKIHs OMUO0K https://m.edsoo.ru/2b7e9510
[Tonoxxenne meramnos B lleprnognueckon
71 CHCTEME XMMHUYECKUX AJIEMEHTOB. bubmuoteka [JOK
Oco06EHHOCTH CTPOCHUS IIIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI04€K aTOMOB METaJJIOB
7 OO6mue ¢puznueckre CBOMCTBA METAIIIOB. bubnmoreka [JOK
[IprMeHeHne MeTallJIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bu6nuoreka [IOK
73 C .K
fUIaBb! METAIIIOB. TLOpPOSHA METAILIoB https://m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3nu4yHbIX TUIIOB bubmmorexa [JOK
AP https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUH P HATPSIKEHUI
P pA P bubmuoreka [{OK
75 MeTauioB. OOIIHE CIIOCOOBI MOTYYSHUS

METAIJIOB

https://m.edsoo.ru/94eb377a
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OO6mas xapakrepuctuka metayion |A-
rpynnsl [lepuoandeckoi cuctembl
XUMHYECKHUX dJIeMEeHTOB. HaTpuii u kanuid:

Bbu6nuoreka [IOK

76 noJTydeHue, GU3HIeCKUe ¥ XUMHUCCKHUE https://m.edsoo.ru/e12c26b3
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUN
O6mmas xapakrepuctuka metamioB |1A-
rpynnsl [lepuoanueckoit cucteMbl

77 XUMHUYECKHX 3JIEMEHTOB. Maruuii u KaJbIluii: bubnnoreka HOK
nosyueHue, GU3ndeckue U XuMHUIECKHe https://m.edso0o.ru/7c3e49c0
CBOICTBa, IPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeOUHEHUN

78 JKéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs bubmmorera LOK

https://m.edsoo.ru/c74bfae9

79 AnoMUHUER: Iony4YeHue, pusndeckue u bubnmnoreka [JOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AM@oTepHbIe cBOMCTBA OKCHIA U

80 TUIPOKCHUJIA ATIFOMUHHS, bu6mmoreka [IOK
TUIPOKCOKOMIUIEKCHI aJIFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[Ipaktudeckas padora Ne 7. Pemenue

82 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe bubmmorexa LOK
" " https://m.edso0.ru/27a4af43

MeTtasnisl TJIaBHBIX TTOATPYIII

OO01mas xapakTepuCcTHKa METaNIOB TOOOYHBIX

83 noarpynn (b-rpymnmn) Ilepuoanueckoit bubmmorera LOK

https://m.eds00.ru/610d7431

CUCTEMBI XUMHUECKUX 3JIEMEHTOB

84 Du3nyecKue 1 XMMUYECKHE CBOMCTBA Xpoma bubnuotexa [JOK

n €ro COGHHHGHHﬁ, HUX IPUMCHCHUC

https://m.edso0.ru/9911bef3
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Baxwuelime coelMHEHNS] MapraHia.

85 [lepmaHranar kKajius, €ro OKMUCIUTEIbHbBIE bubmmorexa LIOK
pu ’ https://m.eds00.ru/039d69c8
CBOIiCTBa
Du3nyecKre 1 XUMUYECKUE CBOMCTBA Keje3a
86 u ero coeuHeHui. [lomyuenue u bubmorexa [IOK
' - https://m.edsoo.ru/1b7f8741
MPUMEHEHUE CIUIaBOB Kelle3a
g7 Ou3nyecKkue U XUMUYECKHE CBOMCTBA METU 1 bubnnoreka HOK
€€ COCIMHEHUH, UX MPUMEHECHHUE https://m.edso0.ru/2bc0f954
Ou3nyecKkue 1 XUMUYECKHE CBONCTBA IIMHKA
88 U €r0 COCTMHCHUH, NX TPUMEHEHNE bubmorexa LHOK
it ) p . https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIIEKCHI TUHKA
[IpakTuueckast padora Ne 8. Pemenue
89 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe brbmmorexa LTOK
" P 8 " https://m.edso00.ru/a6e352ea
MerTannsl MOOOYHBIX MOATPYIIT
90 Pemenue 3a1a4 pa3TuIHBIX THIIOB bubmorexa [JOK
AP https://m.edsoo.ru/a8b83d83
o1 O06o011eHre U cucTeMaTu3aIus N3y4eHHOTO bubmuotexa [JOK
Martepuaia o teme "Mertanibr" https://m.edsoo.ru/e91fe975
bu6nuoreka [IOK
92 Kontponbnas padota mo teme "Metaysr"
P P https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboThI, bubmuoreka [JOK
KOPPEKIHsI OIINOO0K https://m.edsoo.ru/9ebff2fd
94 HroroBast KOHTpoJIbHAs paboTa B paMKax bubnmnoreka [JOK
MIPOMEXKYTOUYHOM aTTECTALNMKU https://m.edso0.ru/080fe1f0
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO
95 a3BHUTHS yesioBedecTBa. [IoHITHE O HAYYHBIX Bubnmorexa [IOK
P ' o https://m.edsoo.ru/2e45a44f
METOJIaX UCCIIEeIOBAHUS BEIIESCTB
96 Hayunble TpUHIUITBEI OpraHU3alnun bubnmoreka [JOK

XUMHYECCKOI'0 IMpOrU3BOJACTBA.

https://m.edso0.ru/9f11bf51
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[TpoMebITieHHBIE CTIOCOOBI TOTYYSHUS
Ba)KHEHIIINX BEIIECTB XHUMHYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl U €T0
MOCJIEICTBUS

97 XUMHUS U 3J0pPOBBE UEIOBEKA. 1 bubmmoreka [IOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/a6552721

08 Xumug . Posap xumun B o0ecieueHuu 1 bu6nmoreka [IOK
[MUIIEBONA 0E30I1aCHOCTH https://m.edsoo0.ru/1f7b5bd?2

99 Kocmetnueckue u napdromepHbie cpecTBa. 1 bubmuorexa [JOK
briToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BakHemne

100 CTPOUTENBHBIE U KOHCTPYKIIHOHHBIE 1 brbmmorexa LTOK

https://m.edsoo.ru/61e69003

MaTepHuabl

101 XuMUS B CETLCKOM XO35HCTBE. 1 bubmmorexa [JOK
Oprannydeckue 1 MUHEPAIbHBIC yI00pEeHUS https://m.edsoo.ru/fd39587d

102 CuctemaTtuzanus ¥ 0000IIeHUEe 3HAHUH 110 1 bu6mmoteka [IOK
TeMe https://m.edso0.ru/db979c70

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus; yriayonennoe ooyuyenue, 10 kmacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u ap.; nox penakuueit Jiyanna B.B. O01iecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkiinonepHoe ob1iecTBo «M3aaTenbcTBO
«ITpocsenieHue»

* Xumus; yrayonennoe ooyuenue, 11 kinacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA

1. Pabouas nporpamma yueOHOro npeaMera « XUMUsD Ha

yTIIyOJICHHOM YpOBHE cpesiHero obiero oopazoanus k YMK no xumun B. B.
Epemuna, H. E. Ky3pmenko, B. U. Tepenuna, A. A. [Ipo3nosa, B. B. JIynuna n
METOMYECKHEe PEKOMEH IallUHU 110 ee cocTaBiieHuto (aBTopsl B. B. Epemun, A. A.
Hposnos, 1. B. Epemuna, 3. 0. Kepumos).

2. Meroanueckoe nmocoobue k yueonuky B. B. Epemuna H. E. Ky3smenko, B. 1.
Tepenuna, A. A. [lpo3nosa, B. B. Jlynuna «Xumus. YriayOnaeHHbINH ypoBeHb. 10
kiacc» (aBtopel B. B. Epemun, B. M. Maxonuna, O. FO. Cumonoga, U. B.

Epemuna, A. A. lpo3nos, 2. FO. Kepumos).



3. Meroauueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3emenko, A. A.
Hpo3nosa, B. B. JIyauna «Xumusi. YriayOneHHslid ypoBeHb. 11 kmacc» (aBTopbl

B. B. Epemun, H. B. Bonkosa, H. B. ®upcrosa, 1. B. Epemuna, A. A. /Ipo310B,

3. 10. Kepumos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1)bubarorexa LIOK https://m.edsoo.ru

2) «Enunas xomekuus Lludposeix O0pazoBaTenbHbIX PecypcoBy

3) http://www.alhimik.ru. (http://schoolcollection.edu.ru/).

4) http://www.hij.ru/. dKypuan «XuMus 1 )KU3Hb

5)http://1september.ru/. Xypuan «IlepBoe ceHTAOps»

6) http://schoolbase.ru/articles/items/ximiyaBcepoccuiickuii MKOIbHBIN TOPTAT

CO CChUJIKAaMHU Ha 00pa30BaTENIbHbIC CAUTHI IO XUMUMU.

7)www.periodictable.ru CoopHHK cTaTel 0 XUMUYECKHX DJIEMEHTaX






