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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPaAaMMBbI, 1 OCHOBHBIX TOJIOKEHHIM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
ajanTalyuyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM U3HU B COLIUYME, a TaKkKe NS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NoApOOHYI0O  HWHTEpIpPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nosnoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaqu3alusl KOTOpoWh oOecrneynuBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arrectaniii B (OpMe E€IUHOT0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



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 IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpelHero oOmiero oO0pa3oBaHUs, COJAEPKATEIBHOM XapaKTepUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX ~ ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOIIEH COAEpKAHUSI Y4YEOHOro mpeaMeTra «XUMUsD)
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJIEHHOrO YpPOBHEH B CHCTEMeE
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAMKax MW3y4YEHHs CIELUUAJIBHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jarommxcs, BbIOPABIIMX ONPENEAEHHBI MPOPUIb 00y4eHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
oOpazoBaTeILHON MPOrpaMMbl CPEIHETO 00IIeT0 00pa30BaHUs U3yUCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcsi, Ha (OPMUPOBAHHE Yy HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeSATEIbHOCTH, UMEIOIIMX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE H3YYEHHs MpeaMeTa oOecredyeHa BO3MOXKHOCTH
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMHUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHUs peakluil,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOEHMH aroMa. XHMHUYECKas CBs3b OOBACHAETCS C TOYKU 3pEHUs
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoi XMMUM NpU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEP KaHKE KyPCOB XUMHH YTITy0IEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3UYECKOro npoduiis 00ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekynsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonoruueckoro npoduias OONbIINI yAENbHbIM Bec OyleT MMETh OpraHudeckas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KakK
JUNUABL, O€IKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus o
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-Hay4yHbIE HpeaMeTh», «MaremaTuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHUPOBAHUME OCHOB HAyKHU
XUMUH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, YHEPTreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO NIOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MIPOTHO3WPOBAHUS SIBIICHUH, UMEIONINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C TO3HIINKA SKOJIOTHIECKONW 0€30MTaCHOCTH TTOCIICCTBUN
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHUS, HEOOXOIMMBIX
JUIST TIPUOOpETEHUS YMEHWUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzaiuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIHUNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUH
npeaMeTa «XuUMUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e Pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTCIIEKTYATBHBIX M TBOPUYECKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPBI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6miee 4nciIo 4acoB, MPEAYCMOTPEHHBIX JISI U3YYEHUS XUMHUM Ha YIIIyOJIECHHOM
YpOBHE CpeaHero o01ero oopa3zoBanus, coctarisieT 272 gacos: B 10 kmacce — 136
yaca (4 4yaca B Heneno), B 11 kimacce — 136 yaca (4 yaca B HeZIelo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYECKUX COCAMHEHUSX. TUIbI THOPUIU3AIIMKY AaTOMHBIX OpOUTANIeH yriaepoa.
MexanuzMbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyIsipHble U  CTPYKTypHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o kKinaccupUKaMM OpraHuyeckux BewiecTB. IlloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEILECTB MPHU HArpeBaHUU (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3ainsi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. llpencrasinenue o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. Ousznyeckre CBOWCTBA ATKEHOB. XMMUYECKHE CBOWMCTBA:
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHBIE, U30JIUPOBAHHEIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU IPUCOCANHEHNUS, TUMEPU3ALNU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMya, HOMEHKIIATypa U U30MEPHsl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHoB. (OcoO0eHHOCTH
XUMHUUYECKUX CBOMCTB cTupoia. [Tomumepuzanus ctuposna. CriocoObl MOTyuYeHHS U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHN), PUDOPMHUHT, THPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOrPyNNly, IUaHOrPYIIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHON BOJBI, pacTBOpa ME€pMaHraHaTa Kallds, B3aUMOJICUCTBUE AallETUIIEHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKomyIeHHEe C koyuekiusMu «Hedts» u «Yromawy, ¢ obpasnamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonormueckuid psia, oOmas dopmyna, H30MeEpus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHMYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBienne o MexaHU3Me peakuii HyKJIeo(GuiIbHOTro 3aMmelenus. JleiicTBue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonbHOrO sigpa. dusmueckue cBoicTBa (Penona. OcoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/iesibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OCcoOEHHOCTH CBOMCTB HEMPENECIbHBIX M aAPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonorudeckuil psn, oOmas (opmyna, uoMepuss U
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHBIX JKUPHBIX KUCJIOT. JKUphl B Ipupo/Ie.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA W HaxXOXxAeHHE B npupoje. POTOCUHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYECHUE B KU3HEACATEIbHOCTH Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTO3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M UEJUIFOI03bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBpALICHUN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYECTBEHHBIC pPEaKIMU Ha aibJAeTH]bl (C THIPOKCUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeiicTBre Kkpaxmasua ¢ HOJ0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIE amMMuaka. Kimaccudukarms aMuHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIepBUYHBbIC, BTOPHYHBIC M TPECTUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psija. CTpoeHUe aHWJIMHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAluM, OoOpa3oBaHUE TENTUIHON CBSI3U.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

DKCNEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEUIECTB W HMX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

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

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CIELHUAIBHOTO Ha3HAYECHUs (Teduion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEpUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOLYKTOB CrOpPaHHUsL, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIXO0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX IPEIMETax
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEPOTPO(HBIA THI MHUTAHHS, OpPOKECHHE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaUMOHAIBLHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukanms XuMHYeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIUHA CBI3U. [10sIpHOCTH, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA TPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

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

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

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



Knaccudukanus XuMUYeCKMX peakluid B HEOPTraHMUECKOH U OpPraHUYEeCKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbI€ 1 reTeporeHHsle peakuuu. Karanus u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHU: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAI[MU BEIIECTB, YYaCTBYIOIINX B
peakuuu. [puauun Jle [larense.

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

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HX NPEBpALCHUN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpoB Ha CKOpPOCTh XHWMHUYECKOW PEAKIUU ¢ TMOJOKEHUE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAILIOB (Ha MpUMEpe KUCIOpoia, cepbl, hocdopa u
yriepoja).

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

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3on. JlabopaTopHbie W MPOMBINIICHHBIE CIIOCOOBI TONYyYCHHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcun cepwi(1V), oxcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue docdhopa um ero coeauHeHuil. DocdopHbIE
yA0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(lV), yronpHast kucnora u eé
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHus(l1V), KpemHHEBas KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetayyioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

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

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMUYECKUX BJIEMEHTOB. Maruuii u KalblMii: mosydeHue, (U3HUYecKue u
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIEeCTBA M €ro coeauHeHud. AM@oTepHbIE CBOWCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3znyecKue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuid. OKcuabl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CILIaBOB.

du3nyeCcKne 1 XMMHYECKHE CBOMCTBA MelIU U €€ coenuHeHunil. [lomydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U X IMPEBpaIlCHUI:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJI0JIOTUU HAyYHOTO ucciieqoBanus. Hayunbie
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEIIbI U €ro NociaeAcTBus. Poib xumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI TIHAIIKA: OCHOBHBIC KOMITOHEHTHI, TIUIIEBbIE N100aBku. Poib xumuu B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30I1acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuaibl (ILIEMEHT,
OCTOH).

XUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuérpl: Maccel BemiecTBa Wiad 00bEMa ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, Macce WK 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, MACChI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
U3 BEILIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCOBOMl JOJien
PACTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHIICHTPAIIMHU BEIIECTBA B
pacTBope, A0JIM BBIXO/1a MPOYKTa PEaKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3EW TMpU  HU3YUYCHUH  OOmerd u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIeCTBIAETCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CUHTE3, KJacCu(UKaIus, MepUOIUIHOCTh, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

dusukKa: MaTepusi, MUKPOMHP, MAaKPOMUP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHbB, BEILIECTRO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHUIIBI U3BMEPEHUSI, CKOPOCTb, SHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPBI, YTIEBOJbI, HYKJICUHOBBIC KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOTUIUBO,
pPECYPCHL.

TexHoNorus: XUMHUYECKas MPOMBIIIIEHHOCTh, METAJLUTyprusi, CTPOUTEIbHbIC
MaTepuaibl, CeIbCKOX03UCTBEHHOE MPOU3BOCTBO, MUIIEBAsT TPOMBIIIJIEHHOCTb,
dbapMaiieBTHUECKasT ~ MPOMBIILICHHOCTb, MPOU3BOJICTBO  KOCMETHUYECKUX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPHAJIOB, JJIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE VIJIYBJIEHHOM VYPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMsI BBIIEICHBI CJIEAYIOIIME COCTaBISIONINE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAaMOOIIPEICTICHUI0; HAJIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMUd W HOPMaMHu I[IOBEJCHUS; HaJIU4HE
IIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
0Oy4JaronMxcs B MPOLECCE pean3aii 00pa30BaTENbHON J€ATEIbHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA MpPEeAMETAa «XUMHS» OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyJaroluxcs B MPOIECCEe pean3allid 00pa30BaTEIbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYAIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPABUJIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACSTEIBHOCTHU MPU CO3AAHUH YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIMTOTHEHUH XUMUYECKUX
DKCIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3JIUYHbBIX BUJIOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUsI K TMpOIEcCCYy TBOpPUECTBAa B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX AKCIHEPUMEHTAIBHBIX  IOWCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;



MHTEpeca U M03HABATENIbHBIX MOTUBOB B IIOJYYEHHUH U MTOCIIEIYIOLIEM aHAIN3E
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3ULIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHHUS MOCIEACTBUMN
MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUA [EHHOCTEH 370pOoBOro W 0Oe30macHOro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBwi 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HU JIOCH;

OCO3HAHMS TIOCIEACTBUNA W HENMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NeSATETbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYruX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTUE€ B PEIICHUM MPaKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUIN 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENM K XUMHH, UHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIHSHHUS
YKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEHd OKPYXNKaAOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH AKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIIECTBEHHOMN NIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
IIPEACTaBICHUS 00 OKpPYKAIOUIEM MHUPE KaK O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpodJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UBWIN3ALMY: B €€ TYMaHUCTUYECKOW HAMTPABJICHHOCTH U BaXKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHAIIbHOM KYJbTYpbl, B pEUIEHUU TIJIOOAIBHBIX MpoOIeM
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIICUCHUM YCIIOBHUI
YCHENIHOTO TPY/Ja ¥ SKOJOTUYECKU KOM(POPTHOM KUZHU KAKIOTO UieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJ/OB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IIEJIBI0 TTOJTYYEHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeramnpeamMeTHble pe3ysbTaThl OCBOGHUS MPOTPaMMbI MO XUMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOLICHAYYHbIE TMOHATHUS, OTPaKaoIIne
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PHKY METOAOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUcTeMa, HayuHbI (DaKT, IPUHINI, THII0Te3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOI0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCaJbHbIe yueOHbIC NEHCTBUS (IIO3HABATEJbHbIE, KOMMYHUKATHUBHEIC,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAILHOM KOMITETECHITUH 00YJarOIINXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JIOrH4YecKue AeHCTBHS:

CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MpPoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LENU JEITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJIacCU(PHUKAIIMK BEIICCTB M
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMBOJI) DJIEMEHTA, XUMudecKkas (popmysia, ypaBHEHHE XUMUYECKON PEaKIun
— MpPU PElICHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTUUECKUX 3a7ad, MPUMEHAThH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynupoBaTh eI U 33/1a4U UCCIICAOBAHUS, UCIIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CaMOCTOSATEIBHOIO IUIAHUPOBAHUS U IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTHUBOPEYUBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHboOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUEe M MaTeMaTHYECKHUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa W/UTN
JUCKYCCHH, BBICKA3bIBATh UIeH, GOPMYIMPOBATh CBOU MPEJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKONH pabOThI MO MCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHWU YYEOHBIX U HCCIEOBATEIIbCKUX 3ajady, BbIOMpaTh HauboJsiee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ysbTaThl OCBOSHUS MTPOTPAMMBbI IO XMUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS M TNPUMEHEHUIO 3HAHWW B PA3IMUYHBIX Y4EOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUNA HOBBIX MAaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
IPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIQJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuuecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUM; MPEICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u |l pona);
(bakToJOTNYECKUe CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOICTBA METAHOJA, TepepadO0TKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS WILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPHUHAJJIC)KHOCTh M3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTACIBbHBIX
IPEICTABUTENICH OPraHUYECKUX BEIIECTB (3TWIEH, alleTWICH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PpPYyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJCHTHAsT W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHYECKHE CBONCTBA THUIUYHBIX TMPEACTABUTENCH Pa3IMYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB,  yriaeBojoB (MOHO-, JAU- W  MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHU4YE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOIHBIN T'a3, yrojb), CIOCOOKI €ro MEPepadoTKH U MPAKTUIECKOE
NpPUMEHEHHUE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTENIbHOCTH — aHaJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHPOBAHHOCTh YMEHUMN: MPOBOAUTH PACUETHI [0 XUMUYECKUM (POpMYyIIam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO MU3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JESATEILHOCTU YEJIOBEKA, CBA3aHHOM ¢ epepaboTKOil BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUU JKCIEPUMEHT (MOJYyYeHHE W M3YYCHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpamieHus ¢ BeHIeCTBAMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJII0/IaTh MPAaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOTo MOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

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

aHAIM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas u HEoOpraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBICHUI MPUPOJIBI, O MECT€ W 3HAYCHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOW, SHEPTeTHUYCCKOW W THINECBOU
0€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3J]aHWU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECICUCHHH PaAIllMOHAJIBHOTO IMPHUPOJIOIOIL30BaHUs, B
GOpMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIOBEKa, a TakXKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO WU IMPUPOTHOMN
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoIIre NOHATHUS — XUMAYECKUM AJIEMEHT, aTOM, SIIPO aToMa, U30TOMIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMS aToMa, TUOpHAM3alis aTOMHBIX OpOWTaleld, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, METAIMYecKas, BOJOPOJIHAs),
KpUCTaJUIMUECKasg peleTka, XUMHUYECKash pPeakius, pacTBOpP, DICKTPOJIMTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaAKIIMM, CKOPOCTh XUMUUYECKOM PEaAKIIUM, XUMHUYECKOE PABHOBECHUE;
TEOPUU W 3aKOHBI (TCOPHS DICKTPOJMTHYCCKON IUCCOLMAIIN, MEePUOIUICCKHUM
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHWH, MUPOBO33PEHUECKHUE 3HAHU, JICKAIIE€ B OCHOBE IOHMMAHUSI TPUUYNHHOCTH
1 CUCTEMHOCTH XMMHUUYECKUX SBJICHUM; COBPEMEHHBIC MPEJICTABICHUS O CTPOCHUH
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUSI O MEXaHM3MaX XUMHUUYECKUX PEAKIHUM, TEPMOIUHAMHUYECKUX HU
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHCTEMax; (PaKTOJOTHMUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W NPAKTUUYECKON JEATEIHLHOCTH 4YeJIOBEKa, OOIIMX Hay4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OTNMCAaHUW HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUIM;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKON CBSI3M U THUIA KPUCTAUIMYECKOW pPEMmETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIACCU(DUITMPOBATH: HEOPTAaHNIECKUE BEIIECTBA
10 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIIeCTB, TEIIOBOMY 3G (dEKTy peakiuu, U3MEHEHUIO CTETeHeH
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOIUNYECKOro 3akoHa [l.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  UCHOJNB3Yys  IOHSATHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKAATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHUPOBAHHOCThL YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHHS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jekcTBuil (mpunIuin Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUsI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO AUCCOIMAIU;, Macchl (00bEéMa, KOJMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnuYHBIX  (AKTOPOB HA CKOPOCTh XHWMHUYECKOW PpEaKIMH, pEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopme pe3ynbTaThl  OKCIEPUMEHTa, AaHAJIU3UpPOBaTh W  OLCHHUBATh WX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH IE€JIECO00pa3HOr0 TOBEACHHS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA KUBBIC OPTaHU3Mbl ONMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYCCKYI0 HHPOPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XMMUYCCKUX 12
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 20 1
BEILIECTB
13 XHUMHYECKUE PEaKITUN 24 1 3
Hroro no pazaeny 54
Pasnen 2. Heoprannueckasi xumusi
2.1 Hewmeramibl 36
2.2 Mertabl 34
Hroro no paszneny 70
Paznen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUST B XUMUAHU. XUMUS U 10
KU3Hb
Hroro mo pazneny 10
OBILIEE KOJIMYECTBO YACOB I10 136 4 8

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoassbie | IIpakTiieckue fll3yqeﬂml :)Iﬁl?al;osaTeanme
padoThI padoThI pecypenI
[Ipenmer u 3HaYEHUE OPraHUYECKON
1 XUMUHU, IIPEJICTABICHUE O MHOT000pa3uu 1
OPraHNYeCKUX COCTMHEHUHN
5 DIEKTPOHHOE CTPOEHUE aTOMa yriiepoJia 1
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS).
3 BanieHTHBIE BO3MOXHOCTH aTOMa 1
yriepoja
XuMH4YecKasi CBA3b B OPraHUUECKHUX
4 coeTMHEHHIX. MexaHu3Mbl 00pa30BaHUs 1
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eU
5 Mexanu3mbl 00pa30BaHuUs KOBAJIEHTHOM 1
CBSI3H, CTIOCOOBI pa3phiBa CBS3EH
6 Teopus cTpoeHUs] OPraHUYECKUX 1
coequHenunit A.M. byrneposa
Buabl uzomepun: cTpykTypHas,
; MIPOCTPAHCTBEHHAS. DIEKTPOHHbIE 1
3¢ (HeKThl B MOJIEKYJIaX OPraHUuIECKIX
COEAMHEHUI
g OnekTpoHHBIE 3P HEKTH B MOJIEKYJIax 1

OPraHUYeCKUX COCIUHEHUHN




[IpencraBnenue o knaccuukanuu u
9,10 cucTeMaTuieckass HOMEHKIIaTypa
(IJUPAC) oprannyeckux BEIIECTB

1 Knaccudukanus peakuuii B
OPraHN4YeCKOM XUMHH

1 CucreMaruzanys 1 0000IIeHE 3HAHUI

10 TEMEC

AJKaHBI: TOMOJIOTUYECKHH psiJl, oO1Ias
dbopMyIa, HOMEHKIIATypa U U30MEpus,
AJICKTPOHHOE U IPOCTPAHCTBEHHOE

13

CTPOCHUC MOJICKYIJI

14 duszndyeckre ¥ XMUMHUUECKHE CBOMCTBA
aJIKaHOB

HaxoxneHnne ajikaHOB B IPUPOJIE.
15 CriocoObl MosTyueHus: ¥ IpUMEHEHUe
aJIKaHOB

[uxnoankansl: obmas Gopmyna,
16. 17 | HOMEHKIATypa M H3OMEpHS, 0COOEHHOCTH
i)

CTPOCHUA U XUMHUUYCCKHUX CBOI71CTB,
CITOCOOBI MOJIY4YCHHA U IPUMCHCHUC

Pemrenne pacu€THbIX 3a1a4 Ha
OIIpeJIEJIEHUE MOJIEKYIIIPHON (POPMYJIBI
18 OpPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JIOJIIM aTOMOB JIEMEHTOB, BXOSIIUX B
€ro COCTaB.

19 Cucrematusanus 1 000011IeHIE 3HAHUI
10 TEME




AJKEHBI: TOMOJIOTUYECKHH psifl, 001ast
¢dbopMyIia, HOMEHKIIATypa, 3JEKTPOHHOE U
20 MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CtpyKTypHas U LUC-TPaHC-U30MEpHs
AJIKCHOB

dusnueckre U XUMHUYECKHUE CBOMCTBA

21,22 ankeHoB. [IpaBuino MapkoBHUKOBA
’3 CriocoObl 1osTy4yeHus: ¥ IPUMEHEHUE
AJIKEHOB
[IpakTuueckas padora Ne 1 mo Teme
24 "[losnydyeHue aTUIIEHA U U3YyYEHHE €TI0

CBOICTB"

Pemenue pacu€tHbix 3a/1a4d Ha
25 oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OPraHUYECKOr0 BEIIECTBA

AnKagueHsl: CONpPSKEHHBIE,
26 M30JIMPOBAaHHbBIE, KyMYJIMPOBAHHBIE.
Oco0eHHOCTH 27EKTPOHHOIO CTPOEHHUS

XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX

27
JICHOB
28 CriocoObl MostydeHus: ¥ IpUMEHEeHUe
aITKaIneHOB
AJKUHBI: TOMOJOTUYECKHUH PsiJl, 001as
29 ¢bopmyna, HOMEHKIATypa, JTEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(hu3vecKue CBOMCTBRA

30 XUMHUYECKUE CBOMCTBA aJJKUHOB




31

KauecTBeHHBIE peakiiy Ha TPOMHYIO
CBS3b

32

CriocoObl osTy4eHHs U IPUMEHEHNE
AJIKUHOB

33

Pemenue 3aa4: pacu€Thl 0 ypaBHEHUIO
XUMHYECKON peakinu

34

Cucrematusanusa 1 0000IIIeHIE 3HAHUT
110 TEME

35

ApeHbl: TOMOJIOTHYECKUH pAJl, 00111as
(dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH3051a ¥ TOJIyoJa, UX (PU3NYECKUE
CBOMCTBa

36

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIIUN
3aMeIeHUs

37

XUMUYEeCKHEe CBOMCTBA apEHOB: PEAKIIHH
MIPUCOSIMHECHHSI, OKUCIICHHE TOMOJIOTOB
Oeusoia

38

Oco6eHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa

39

Pemenne pacu€THeIX 3a1a4 Ha
OIpeJieJIeHUe MOJIEKYIISIPHON (OpPMYJIBI
OpPraHUYECKOT0 BEIIECTBA

40

CriocoObl MostydeHus: ¥ IpUMEHEeHUe
apeHOB

41

FeHeTI/I'-IeCKaSI CBA3b Me)K)Iy paSJ’II/I‘IHLIMI/I
KJIAaCCaMH YTJICBOIOPOIOB




42

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
peaknuii. Cuctemartuzaus u 00001IeHne
3HAHUH 110 TEME

43

[Tpuponnsiii ra3. [lonyrHsie HeTAHBIC
rasbl

44

KaMeHHbIi1 yrosib U IpoayKThl €10
nepepaboTKu

45

Hedth 1 ciocoOsI €€ nmepepaboTku
HedTH. [IpuMeHeHne TPOTYKTOB
nepepaboTKu HEPTH

46

I'enermueckas CBA3b MCXKY pa3IniYHbIMU
KJlacCaMu yrjieBoaopoa0B

47

["anorenonpon3BoAHbBIE YIIIEBOAOPOIOB:
ANEKTPOHHOE CTPOEHUE; peaKluu
3aMelIeHHs rajoreHa

48

JleicTBHE 1Ien0o4Yer Ha
rajoreHnpou3BoIHbIE. B3anmoneiictBue
IHUTajJ0reHaaKaHOB C MArHUEM U IIMHKOM

49

CucremaTu3aius 1 0000IIeHNEe 3HAHUH
o pazzaeny «YTiaeBoA0OPOAb»

50

KonrtponsHas pabora no Teme
"Yrnesonopoast"

51

[IpenensHBIC OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKUH psil, o0miast popmyna,
CTPOCHHUE MOJICKYII, H30MEPHSI,
HOMEHKJIaTypa, Kilaccuukanms,
(u3nueckue cBOCTBa




XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

> OJTHOATOMHBIX CITUPTOB

53 CriocoObl osTy4eHHs U IPUMEHEHNE
OJTHOATOMHBIX CITUPTOB

54 Pemienue pacueTHbIX 3aJa4 10O TeMe
«OHOATOMHBIE CIIUPTHI)
IIpoctbie 3¢upbl: HOMEHKIIATYpa U

55 U30Mepusi, 0COOEHHOCTU (PU3UYECKUX U
XMUMHUYECKUX CBOMCTB
MHOroaTOMHBIE CIIUPTHI: STUICHTIINKOIb

56 U TJIMLEPHH, UX PU3UIECKUE U
XMMUYECKHE CBOUCTBA

7 CriocoObl 1osTy4eHus: ¥ IPUMEHEHUE
MHOTOAQTOMHBIX CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYJIBI,

58 ¢uznyeckue cBorcTBa. TOKCUYHOCTH
(dbenomna

59 XuMudeckue cBoricTBa (eHoa

60 CriocoObl MosTyueHus: ¥ IpUMEHEHUe
(dbenomna
ITpakTuyeckas pabora Ne 2. Pemenue

61 SKCHEPUMEHTAIBHBIX 3a4a4 110 TEME
«CrnupThl U HEHONIBI»

6 Cuctemaru3zanus u 00001IeHNe 3HAaHUN
0 TeMe

63 ANBIIETHIBI M KETOHBI: 3JICKTPOHHOE

CTpOEHHUE KapOOHUIIbHOW TPYIIIIBL;




TOMOJIOTHUYECKHUE PSJIbI, 001as popmyia,
H30MepHs ¥ HOMEHKJIATypa

64, 65

AJbIerupl ¥ KETOHBI: (PU3NYECKHE
CBOMCTBA; pEaKlMK IPUCOCIUHEHUS

66

PeaKHI/II/I OKHCJICHHUS U KAQYCCTBCHHBIC
pE€aKkuu aJbACTUA0B U KETOHOB

67

Crioco05b1 MOJIYYCHHS aJIbACTUAOB U
KCTOHOB

68

CucreMatuzanuys u 0000LIEHYE 3HAHU M
0 TEME «AJBIETUAbI U KETOHBI»

69

OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHCIIOTBI, 0COOCHHOCTH CTPOSHUS MX
MOJIEKYT

70,71

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyecKkue CBOicTBa

72

XHWMHYECKUE CBOMCTBA ITPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

73

Oco0eHHOCTH CBOMCTB MypaBbHHOMN
KHCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

74,75

OCoOEeHHOCTH CBOWCTB: HEMPEAEIIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCJIOT

76

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT




77

CrniocoObl mosTy4eHHst U IPUMEHEHNE
KapOOHOBBIX KUCIIOT

78

CrnoxHble 3(Upbl: TOMOJIOTUYECKUHN P,
obmrast popmya, U30MEpHs U
HOMEHKJIaTypa

79

dusnueckre U XUMHUYECKHUE CBOMCTBA
3¢upoB

80

Pemenue pacu€tHeix 3a1a4: o
YPaBHEHUIO XUMUYECKOW PeaKlUu, Ha
oTpeieNieHue MOJICKYIIpHOU (HOpMYIIbI
OpPraHM4YeCKOro BEIIECTBA

81

[Ipaktuueckas paborta Ne 3. Pemenue
HKCHEPUMEHTAIbHBIX 3374 110 TEMe
"KapOoHoBble KucnoThl. ClI0KHBIE

3¢upsr"

82

CI/ICTCMaTI/BaI_II/IH u O606H.I€HI/IG 3HAHUI
10 TEMC ((Kap6OHOBBIC KHUCJIOTBI»

83

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOUCTBA (THAPOITHU3)

84

OcoOeHHOCTH CBOMCTB KUPOB,
COACpIKAINX OCTATKH HEIIPECACIIbHBIX
KUPHBIX KUCITOT. JKUpBI B IpUpOe

85

Mb11a KaK COJIM BBICHINX Kap6OHOBLIX
KHCJIOT, UX MOIOIICC neiictue. [lonsatue
0 CUHTCTHYCCKUX MOIOIUX CPCACTBAX

(CMC)




86

Pemrenne pacueTHsIX 3a1a4 Ha
HaxoxJiIeHne MoJeKyIIpHON (HOPMYIIbI
COEIMHEHMS 10 MPOAYKTAM CTOPAHMS

87,88

I'eneTnyeckas CBSI3b YIIEBOIOPOAOB U
KHCIIOPOJICOACPIKAIUX OPraHUIECKIX
BELICCTB

89

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
peakuuii

90

Cucrematusanus 1 00001IIeHIE 3HAHUN
110 TEME

91

OO01mmas xapakTeprcTHKa YTICBOIOB U
KJIacCHU(UKAIUS YIIIEBOIOB (MOHO-, IU- U
MOJIMCAXAPU/IBI)

92

Monocaxapusl: pU3NIECKHE CBOMCTBA U
HaxO0XXIECHNUE B IIPUPOLIE

93

HpI/IMeHCHI/Ie T'TFOKO3HI, e€ 3HaueHUE B
KHU3HCACATCIbHOCTH OpraHnu3mMa

94

[[Hcaxapnz[bl: caxapo3a, MaJjibTO3a 1
nakTo3a. HaxoxaeHue B npupoaec u
IMPUMCHCHUC IUCAXaprua0B

95

[Tonucaxapuapl: cTpoeHUE
MaKpOMOJIeKyJ, (hu3nyeckue u
XMMHUYECKHE CBOICTBA, IPUMEHEHNE

96

[IpakTnueckas pabora
«JKCIepUMEHTAIbHOE PELICHUE 3a/ad 110
TeMe «YTIEBOABIM»

97

ITonstre 00 HNCKYCCTBCHHBIX BOJIOKHAX




98-99

Pemrenne pacueTHsIX 3a1a4 Ha
OIIpEZEIICHUE JI0JIA BBIXOAA MIPOLYKTA
peakuuu OT TEOPETUYECKH BO3ZMOXKHOIO

110

Cucremaruzanuys u 0000LIEHUE 3HAHUM
0 pasaerny

111

KonTponbhas pabota no teme
"Kucnopoacoaepkaiiiue opraHu4ecKue
coeIMHEeHHS "

112

AMUHBL: K1accUpUKAIHS, CTPOCHUE
MoJIeKy, o01as popmyiia, H3oMepus,
HOMCHKJIATypa U (U3HUYECKUE CBOWCTBA

113

XUMU4YeCKHe CBOMCTBA aJ'II/I(baTI/I‘-ICCKI/IX
AdMHHOB

114

AHWIIMH: CTPOCHHE AHWINHA,
0COOCHHOCTH XHMHUYECKHX CBOWMCTB
aHWJIMHA

115

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
annpaTHIECKUX aMUHOB

116

Pemenne pacueTHbIX 3a1a4 110 TeMe
Anudarndyeckue aMUHBI

117

CI/ICTCMaTI/I3aI_[I/I}I u O606H_[CHI/IC 3HaHUM
10 TEMC AJ'II/I(I)aTI/I‘-ICCKI/IC AMUHBbI

118

AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
nzomepusl, pusnueckue CBoiCcTBa.
OTlIeJ'II)HI)Ie MMpeaACTaBUTEIN O~
AMUHOKHCIIOT




XHUMHUYECKHE CBOHMCTBAa aMUHOKHCIIOT, HX

1;3 OM0JIOrnYecKoe 3HaUCHUE aMUHOKHUCIIOT.
CuHTe3 1 ruIpOoan3 NeNTHI0B

121 Pemenne pacueTHsIxX 3a1a4

122 benku kak npupogHbIE NOJIUMEDHI;
CTPYKTYpbI O€JIKOB

123 XUMUYeCcKHe CBOMCTBA OEIKOB

124 A30TCoAEpKAIINE TETEPOLMKINYECKUX

125' coequHeHusX. HykiienHOBbIE KUCIIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POITh
[Ipaktuueckas paborta Ne 4. Pemenue

126 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«A30TCOEpKAILINE OPTaHUYECKUE
COCIMHEHU S
IIpakTryeckas pabora Ne 5. Pemenue

157 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Pacnio3HaBaHne OPraHUYECKUX
COECIMHEHU I
KonrtponbHas pabora no Teme

128 "A30TCcoIeprKalie OpraHn4ecKue
COECIMHEHUS "

129 AHanu3 KOHTPOJIBHON paboOTHI
OcHOBHbIE TOHATHS XUMHH

130 BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN 1
METO/JIbl UX CHHTE3a —II0JIMMEepHU3alus U
MIOJINKOHCHCALINS

131 [TnacTmaccel. YTunuzamus u nepepadoTka

I1aCTHUKa




DOnacToMepbl: HaTypaJIbHbII

132 CHUHTETHYECKUE Kaydyku. Pesuna 1
BosiokHa: HaTypanbHbIe, HICKYCCTBEHHBIE,

133 cuarernueckue. [Tomumeps 1
CTEHUATBHOTO Ha3HAYCHUS
[IpakTrueckas padota Ne 6. Permenue

134 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1
«Pacno3naBanue maacTMacc U BOJIOKOH
O00011IeHIE U CUCTEMATU3AIUS

135 M3Y4YEHHOTO MaTepuaa 1o TeMe 1
"BbICOKOMOIEKYJIISIPHBIE COETUHEHUS "

136 Cuctemaru3zanus 1 00001IeHNe 3HAaHU] 1
10 KypCy OpraHuyeckasi XuMHsI

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Konrtpoabnsie | Ilpakruueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Atom. CocTaB aTOMHBIX SJIEP. 1 4.09
XumMuyeckui sneMeHT. M30Tonbl 1 5.09
3 CtpoeHue 3JIeKTPOHHBIX 000J0UeK 1 6.09
aTOMOB, KBAaHTOBBIE YHCIIa '
4 Krnaccudukanus XuMHuecKUX 3JIEMEHTOB 1 209
(s-, p-, d-, f-smementsI) '
s Pacnipenenenue 37eKTpOHOB IO ATOMHBIM 1 11.09
opouTanim '
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB
6 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1 12.09
COCTOSIHHH
DNEeKTpPOHHbIE KOH(PUTYpAllMX HOHOB.
7,8 P uryp 2 13.09/14.09
DNeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
9 cucTeMa XMMU4eckux annementoB [1. U. 1 18.09
MeHeneesa, CBsA3b C COBPEMEHHOMU '
TEOpHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX
10 1 19.09
VMU MPOCTBIX U CIIOKHBIX BEIIECTB MO
rpyIIaM U nepuoiam




11

CucreMmaruzanuys u 0000ILIEHUE 3HAHUN 10
TEME

20.09

12

Buabsl xumMnueckou cBI3u. MexaHUu3MBbL
00pa30BaHMs KOBAJICHTHOU CBSI3H.

21.09

13

Bonopoanas cBs3b. MexMoeKyspHbIe
B3aHUMOJCUCTBU

25.09

14

BaneHTHOCTD U BaJIeHTHBIE BO3MOKHOCTH
aromoB. CBs3b 3J'ICKTpOHHOI>i CTPYKTYPhI
MOJICKYJI C UX T'€OMCTPUICCKUM
CTPOCHUEM

26.09

15

CreneHp OKUCICHUS

27.09

16

Cucremarusanys 1 00001IeHUE 3HAHUMT 110
TEME

28.09

17,18

Hpe,Z[CTaBJ'ICHI/ISI O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKIJIATYypa.
OcHoBHbBIC pCaKknuun ¢ ydaaCtTuem
KOCMIJICKCOB.

2.10/3.10

19

BemectBa MoneKkyasipHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

4.10

20

THUIIBI KPUCTAIUTMYECKUX PELIETOK U
CBOWCTBA BEIIECTB.

5.10

21

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
[IpencraBieHue o KOJIIOUIHBIX pacTBOPax

9.10

22

Uctununie PaCTBOPELI: HACBIIICHHBIC U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatst

10.10




23,24

Pemenue 3a1ay ¢ noHsATHEM
KPUCTAJIIOTHPATHI

11.10/12.10

25

CriocoObI BBIpaKEeHUsI KOHIIEHTPAITIH
pacTBOpOB

16.10

26, 27

Pemenne 3aaa4 C UCIIOJIb30BAHUEM
MMOHATHUH «MaccoBas J0JIA paCTBopéHHOFO
BCIICCTBA», «MOJIApHAd KOHICHTPALUA>

17.10/18.10

28

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

19.10

29

CucreMarusanus 1 0000IIEHNE 3HAHUHT 110
TEME

23.10

30

KonTponbHas padoTa no temam
«Ctpoenue aroma. [leproguueckuii 3aKoH
u [leproanueckas cucteMa XUMHYECKHX
anemeHToB .M. Menaeneenay,
«Ctpoenue BemiectBa. MHOroobpasue
BELIECTB

24.10

31

Knaccudukanms XumMuaeckux peakiuii B
HEOPraHUYECKOW XMMUU. 3aKOH
COXpaHEHHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IPU
XUMHUYECKUX PEAKIUAX

25.10

32

Knaccudukamnms XuMuaeckux peakiuii B
OpraHU4YeCKOW XUMHH.

26.10

33

TemnoBbie 3G HEKTH XUMUYECKUX
peakuuil. TepMoxumMu4eckne ypaBHEHUS

6.11




34

Brruucnenust no ypaBHEHUSIM XUMHYECKUX
peakuuii 1 TePMOXUMUUYECKIM
YpaBHEHUSAM

7.11

35

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTH OT Pa3IHuHbIX (PAaKTOPOB.
Karanus u xaTains3aTtopbl

8.11

36

['oMOreHHbIe ¥ reTepOreHHbIE peakuu

9.11

37

[IpakTuueckas padora Ne 1 mo Teme
"BnustHue pa3nuvHbIX GaKTOPOB HA
CKOpPOCTh XUMHYECKON peakiun"

13.11

38

OO6paruMbie 1 HEOOpPATUMBIC PEAKIINH.
XUMHYecKoe paBHOBECHE

14.11

39

Pemenue 3ama4 nmo reMe « XMUMUUYECKOE
paBHOBECHEY

15.11

40

CI/ICTeMaTI/BaI_[I/IH u O606H_ICHI/I6 3HAHMUH I10
TeME «XHUMHYECKHUE peakuuun»

16.11

41

ITpakTuyeckas pabora Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
I0JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

20.11

42

DNEeKTPOMTHYECKAs TUCCOIUAIIHS.
CunbHbIe U cadble YEKTPOIUTHIL.
CreneHb IHCCOLUAIIIA

21.11

43

Wonnoe npoussenenue Bojsl. Cpena
BOJHBIX PacTBOPOB. BogopoaHsIii
nokazatensb (pH) pactBopa

22.11

44

I'mpponus comneli. Peakium, npoTtekaromye
B PAacTBOpax JIEKTPOIUTOB

23.11




[TpakTuyeckas padora Ne 3 o Teme

45 "XuMHUYecKue peakiuu B pacTBOpax 27.11
3JIEKTPOJIUTOB"

46 Pemenue ynpakHeHui 110 TEME 58.11
«"'uaponus coneit. Cpena pacTBOPOB»
OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

47 peakuuu. BaxHenme OKUCIuTenu u 29.11
BOCCTAaHOBHUTEIIN

48 Mertoa 371eKTpOHHOTO (3JIEKTOHHO- 30.11
HMOHHOTO) OayaHca

49 Pemenue ynpaxkuennii mo teme «OBP» 412

50 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB 5 12
BCIIIECTB

51 Pemenue 3agau pa3nuyHbIX TUIIOB 6.12

52 Pemenne 3aia4 pa3inuyHbIX TUIIOB 7.12

53 CucreMaru3anus U 0000IIeHUE 3HAHUI 10 1112
TeMme "XuMHUuecKkue peakiuu'

54 KonTponbHas pabota mo teme 1512
"Xumuueckue peakuuu"
ITonoxeHre HEMETAIIOB B
[Tepuonnueckoit cucTeMe XMMUYECKUX

55 anemeHTOB /1. I. Menaeneesa u 13.12
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyecKkue CBOMCTBA HEMETAJIJIOB

56 AnnoTponusi HEMETAIOB (Ha IpUMeEpe 1412
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

57 Bonopon: nonydenne, puznueckue u 18.12

XUMHYECKHE CBOMCTBA [ 'uapu bl




58

["anmoreHsl: HAXOXKICHHUE B IPUPOJIC,
CrocoOBI MoJydeHus, Pu3nyeckue u
XUMHAYECKHE CBOWCTBA

19.12

59

lManorenoBonopoasl. Baxxnenmue
KHCJIOPOJICOIEPKALLUE COSIUHEHMS
rajloreHoB

20.12

60

JIabopaTopHbIe U TPOMBIIIIICHHBIC
CIIOCOOBI TIOTYYEHUS TATOT€HOB.
[IpumeHeHne raJoreHoB U UX COEAUHEHHI

21.12

61

[IpakTuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«["amorenp»

25.12

62

Kucnopoa: naboparopHbie u
MIPOMBIIIJICHHBIE CIIOCOOBI MOTyYSHHUS,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA.
O3o0H. [IpumeHeHMe K1CI0poia U 030Ha

26.12

63

OKCI/II[LI " ICPOKCUIBL

27.12

64

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

28.12

65

Cepa: HaxOXJ€HUE B PUPOJE, CIIOCOOBI
MOJTy4eHus1, PU3NUECKUE U XUMUIECKHE
CBOMCTBA

9.01

66

CepoBoniopof, cynbhuabt

10.01

67,68

Kucnopozaconepxamiue coeTuHEHUS CEpPBI.
Oco0OeHHOCTH CBOMCTB CEpHON KUCIOThI

11.01/15.01

69

ITpakTuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«Cepa u €€ cCoeTUHEHU

16.01




70

A30T: HaXOXJACHUE B IPUPOJE, CIIOCOObI
MoTydeHus1, GU3NIECKUE U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPHUIbI

17.01

71,72

Kucnopozacoaep-xaiiue coeTnHEHHS
azora. OcoOEHHOCTU CBOMCTB a30THOM
KHCJIOTBI

18.01/22.01

73

[IpumeneHue a30Ta v €ro COeIMHEHUH.
A30THBIE y10OpEeHUs

23.01

74

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

24.01

75

dochop: HaxOKIEHHUE B IPUPOJE,
CIIOCOOBI OTY4EHHs, PU3HUECKHE U
XUMHUUeckue cBoicTa. Pochuas n

bochun

25.01

76

Oxkcunsl hocdopa, pochopconepxarine
KHUCIIOTHI.

29.01

77

Comu dhochopHON KHCIOTHI

30.01

78

ITpumenenue pochopa 1 ero coeAMHEHUH.
dochopubie yanoOpeHus

31.01

79

[IpakTuueckas pabora Ne 6 Pemenue
HKCHEPUMEHTAIbHBIX 33714 110 TeEMe
«A30T 1 pochop U UX COeTUHEHUSD)

1.02

80

VYraepon: HaxoXKIeHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAUUKALNHY; (PU3HUECKHE
1 XUMHUYECKHE CBOMCTBA MPUMEHEHHE

5.02

81,82

Oxcun yriepoaa(ll), okcua yriepoma(1V),
YrOJbHAS KUCIIOTA U €€ CONU

6.02/7.02

83

Pemenue 3aa4 pa3JInIHbIX TUIIOB

8.02




Kpemuuii: Hax0KIeHUE B IPUPOJIE,

84 CrocoObI MoJydeHus, pu3nyeckue u 12.02
XUMHUYECKHE CBOICTBA

g5 Oxcun kpemuusi(1V), kpeMHueBas 13.02
KHCJIOTa, CUJINKAThI

86 [IpumeHeHre KpeEMHHUS U €ro COSTMHEHU M. 14.02
Crexio, ero moyy4eHue, BUAbl CTEKIIA

87 Pemenue 3a1a4 pa3IMyHbIX TUIIOB 15.02

a8 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110 19.02
teme "Hemeramibr"

89 KonTponbhas pabota no teme 20,02
"Hemertasr"

%0 AHanu3 pe3ynbTaToB KOHTPOJIBHOM 2100
paboThI, KOPPEKIHUS OMINOOK '
[Tonoxenne meramios B [lepuoanyeckon

o1 CUCTEME XMMHYECKHX AJIEMEHTOB. 22.02
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB

92 OO6mue Gpuznueckre CBOMCTBA METAJIOB. 26.02
[IpuMeHneHne MeTaIoB B OBITY U TEXHUKE '

93 Crnasel MetaiuioB. Kopposust MeTanioB 27.02

94 95 Pemenne 3a1a4 pa3nudyHbIX TUIIOB 28.02/29.02
(mpumecH)

DNEKTPOXUMHUYECKUI P/l HAPSKEHUN

96 MeTaisioB. O6mMe crnocoObl MOTy4eHus 4.03
METaJJIOB

97,98 OO6mras xapakreprucTuka MmeTayuioB |A- 5.03/6.03

rpynmnsl [leproandeckoi CucTeMsl




XMMHYECKHX 31eMEHTOB. HaTpuil n kanuii:
noJiydyeHue, GU3nyecKkue 1 XuMHUIeCKHe
CBOMCTBA, IPUMEHEHUE ITPOCTHIX BEIIECTB
U UX COEOUHEHUN

Oo6mas xapakrepuctuka metamioB [A-
rpynmnsbl [leproanueckoi cucTemsl
XUMHUYECKUX 3JIEMEHTOB. Maruuii u

99, 100 . 7.03/11.03
KaJbIUi: oTy4YeHue, Gusndeckue u
XMMHUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUN
JKEcTKOCTh BOIBI U CIIOCOOEI €€
101 12.03
YCTPaHEHUS
ANfOMHUHU: TTONTydeHune, Gu3ndeckue u
102 z 13.03
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
AmMdoTepHbIe CBOICTBA OKCHIA U
103- TUJIPOKCHUIA ATFOMUAHUS
P ’ 14.03/18.03
104 THIPOKCOKOMIIJIEKCHI aTFOMUHUS, UX
TIPUMEHEHNE
105 Pemenue 3agau pa3nuyHbIX TUIIOB 19.03
[IpakTnueckas padbora Ne 7. Pemenue
106 SKCHEePUMEHTAIbHBIX 3aJa4 110 TEME 20.03
«MeTtasl r1aBHBIX MOATPYIID)
Cucrematusanusa 1 0000IIeHNe 3HAHUH 11O
107 21.03
Teme MeTaibl rJIaBHBIX MOATPYIIIT
OO01mas xapakTepucTUKa METaIOB
MOOOYHEIX MO, 1 (B-rpymm
108 rpymm (b-rpymm) 1.04

[Tepuoauueckoit CUCTEMbI XUMHUYECKHX
DJIEMEHTOB




duznueckre 1 XUMUYECKHE CBOMCTBA

109 B 2.04
XpOMa U €ro COEAUHEHUN, NX TPUMEHEHHUE

110 OBP ¢ yuactuem coeiMHEeHUH Xpoma. 3.04
Baxuerime coeMHEHUs Maprasiia.

111 [TepmanranaT kajiusi, €ro OKUCIUTEIbHbIE 4.04
CBOMCTBa
Ilepmanranar kanusi, €ro OKMUCIUTEIIbHBIE

112 . . 8.04
CBOMCTBA B HEOPTAHUYECKOW XUMUH
[TepmanranaT kajusi, €ro OKUCIUTEIbHBIE

113 . . 9.04
CBOICTBA B OPTaHUYECKON XUMUU
Pemenue QKHCHUM 110 TeME

114 i 10.04
«CoeTMHEHUsI XpOMa U MapraHIiay
duznvecKknue U XUMUYECKHE CBOMCTBA

115 Kesesa v ero coequHeHui. [lonyuenue u 11.04
IIPUMEHEHNE CILUIABOB XKEJE3a
OBP c yuactuem coenunenwii xxenesa |l u

116 15.04
Il
dusnvecKkue 1 XUMHUYECKHE CBOMCTBA

117 B N 16.04
MEJIH U €€ COeIMHEHU, X IPUMEHEHUE
Pewrenue ynpakxHeHHM 110 TEME

118 17.04
«CoenuHeHus Kese3a U MeIu»

119 du3nvecKkrue U XUMHUYECKHE CBOMCTBA

120 IIMHKA U €r0 COCAUHEHUM, UX 18.04/22.04
NpUMeHEHUE. [ MIPOKCOKOMIUIEKCHI IMHKA
[IpakTuueckas padbora Ne 8. Pemenue

121 OKCIIEPUMEHTAJIBHBIX 3a71a4 110 TEME 23.04
«MeTauel MOOOYHBIX MTOATPYIIT

122 Pemenue 3aga4 pa3nuyHbIX TUIIOB 24.04




O0001IeHYE ¥ CUCTEMATU3 AU

123 U3YYEHHOI'0 MaTepuraja 1o TeMe 25.04
"Meramib"

124 Konrtponsnas padora no reme "Metasibr" 27.04

175 AHanu3 pe3yabTaToB KOHTPOJIbHON 505
paboTHI, KOPPEKITUS OMHNOOK '
Ponb xumun B o6ecrieyeHuN YCTOHYHBOTO

126 pa3BuTHs yeiaoBeuecTra. [loHsTre o 6.05
Hay4HbIX METOJIaX UCCIIEI0BAHUS BEIIECTB
HayuHble npuHIMIIBI OpraHu3anuu
XUMHYECKOTO ITPOU3BOJICTBA.

127 7.05
[IpoMbliieHHBIE CTIOCOOBI MOTYYESHHUS
BAKHEWILINX BEILLECTB

128 [Ipon3BOACTBO CEPHOM KHCIIOTHI 8.05

129 [IpousBoacTBo aMmmMuaka 13.05
XHAMHMUYECKOE 3arpsI3HEHUE OKPYXKaroIen

130 14.05
CPEIBI U €T0 MOCIEACTBUS
XHMHS U 310pPOBbE YEIIOBEKA.

131 15.05
JlexapcTBEHHBIE CpEICTBA

137 Xumus numy. Poiabs XuMuu B 16.05
o0ecreyeHny MHUIEeBOH Oe30MacCHOCTH '
Kocmernueckue n napdromepHbie

133 peiosep 20.05
cpeacTta. beiTtoBas xumus
X¥MHS B CTpOUTENBCTBE. BakHenmue

134 CTPOUTEIBHBIE U KOHCTPYKIIHOHHBIE 21.05

MaTepuaibl




XUMUS B CEJILCKOM XO35MCTBE.

135 Oprannueckue ¥ MUHEPAJIbHbBIC 1 22.05
ynoOpeHus
136 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 1 23.05
TeMe
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1) Kysuenosa H. E., I'apa H. H., JIéskun A. H. ; mox pea. npod.. Xumus. 10 xmacc.
2) Kysuenora H.E., Jleskun A.H. Xumus. 10 kiacc.
3) Kysuemosa H. E., I'apa H. H., JI¢skun A. H. ; mox pex. npod.. Xumus. 11 kiacc.
4) Kysuemosa H.E., Jleskun A.H. Xumus. 11 kiacc.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1) https://school.mos.ru/ MockoBckast 5MeKTpoHHas MIKOIa

2) https://resh.edu.ru/ Poccuiickas 31eKTpoHHAs IKOJIa

3) http://www.school-collection.edu.ru/ kommexims 06pa3oBaTeNbHBIX PECYPCOB
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