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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POIl
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 00pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuuu npenojaBaHus y4eOHOro MpeameTa
«XuMus» B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit  deaeparum,
peaIu3yIoluX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TOJIOKEHHI
«Crpareruu pasputusa BocnuTanus B Poccuiickoit @enepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTIyOJIEHHOTO M3Y4YEHHUsI 3aHUMAET BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywamuxcs 10-11 kmaccos.
N3yuenue mpeamera, pealm3yeMoe B YCIOBUAX U PEepeHIIMpPOBAHHOTO,
npo@uibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKXKe IS
MPOJIOJDKEHUs OOy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B mporpaMme 1o XMMHMM Ha3HAa4€HUE MpeaMeTa «XHMHS» IOIydaeT
NoApOOHYI0  HHTEPIpPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosnoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUW K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIHME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alusl KOTOpoWh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00YyJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIas, KoTopas npeaycMaTpuBaeT
OTpeNieSICHHe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEA0BATEIHLHOCTH
U3y4YeHHUs Y4eOHOro maTepualia, KOJIWYECTBEHHBIX M Ka4e€CTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNbHBIX JIOCTHXKEHHM OOyYaromuxcs B
paMKax HWTOTOBOM arrectaniii B (OpMe €IUHOT0 TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUEHUS XUMUU:

e YCTAaHABIWBAE€T WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaX OTICJIbHBIX Mpoduiiei, mnpegycMaTpuBaeT



pacnpesnesneHue M CTPYKTypPUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMEpHOE pacrpeiesieHue yueOHOr0 BpeMEHHU, PeKOMEHTyeMOTO IS
U3YYEHHUS OTIEIbHBIX TEM;

e IIpearaeT IMPUMEPHYIO IOCJIEI0BAaTENbHOCTh HW3Y4YEHHUS Y4EOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYI0 MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYEHUs NpeaMETa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUTAHUPYEMBIX pPe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4e0HO-IT0O3HABATENbHBIX  ACMCTBHI  00ydarolierocs IO OCBOEHHUIO
CoJiep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IMpOrpamMMe MO XUMHUHU NPETyCMOTpPEHA
IPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBJIEHHOW MPOrpaMMOH [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEPKAHMUS YUYEOHOro MpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BAPMATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
OINPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs O0yUEHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOoro M yriayOJI€HHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoBaHHOTO OOYYCHUS Ha ypPOBHE CpeaHero oodiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO M3Y4YEHUSI HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIIHUM TAIOM MOJyYEHHSI XUMUYECKOTO 00pa30oBaHus
B pAaMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCIMIUIMH B By3aX M OPTaHU3alUAX CPeIHEro NpohecCuOHaIbHOr0 00pa30BaHus.
B 31011 CBSI3M n3ydeHHE npeaMeTa « XuMHs» OPUEHTUPOBAHO ITPEUMYLIIECTBEHHO Ha
pacliMpeHre M YIIIyOJIeHHEe TEOpPEeTUYECKO U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronuxcs, BbIOPABIIMX ONpPEAeIEHHbIA MPOPUiIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCJIEAYIOIIEr0 TIOMY4YeHHsT XHMUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannii ®PI'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
o0OpazoBaTeILHON MpOrpaMMBI CPETHETO 00Iero 00pa3oBaHus U3YUEHUE TTpeaMeTa
«XUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0ydarmuxcs, Ha (OpMUPOBAHHE y HHUX OOIIEHHTEIICKTYabHBIX
YMEHHUM, YMEHMH palMOHAIM3alMK y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXIUCIUIUTMHAPHBIN, HAATPEAMETHBIN XapaKTep.



CocTaBngmyMu IpeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIIIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaxXo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHMSI ITUX KYpPCOB B IpPOrpamMMe IO XHMHUHU 32 OCHOBY
npuHATh nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryOJIEHHOT0 YpOBHEN
U3Y4YEHUS NIPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs NpeAMeTa. JTa CUCTeMa
3HaHUU TIOJY4YaeT ONpeleIEHHOE TEOPETUUYECKOE JONMOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrayOna€HHOM ypOBHE HM3Y4YEeHHs MpeaMmeTa oOecredeHa BO3MOXKHOCTH
3HAYUTENIbHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yTyOIeHUs IPeICTaBICHUM O CTPOSHUHU
BEILECTBA, XUMHUYECKOHM CBS3M M 3aKOHOMEPHOCTSAX THPOTEKAHMS PpPEAKLUH,
paccMaTpUBAEMbIX C TOYKHU 3PEHUS XMUMHYECKOM KUHETHUKA M TEPMOJMHAMHKU.
N3yuenne nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOEHMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaAHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peaKUUd JOMOIHSIETCS
(GbopMUpOBaHHEM MPEACTABICHUM 00 JIIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4ecKkoil XUMUH NpU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yIensercs ocoboe
BHHUMaHKE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BJIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKaHKE KypPCOB XUMUHU YTITyOJIEHHOTO
YPOBHS U3yUEHHUS U1 KJIACCOB OMpeieEHHOro npoduis (TJ1aBHBIM 00pa30oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUH
npeaMeTa A KJIacCOB XMMUKO-PU3NYECKOro npoduiis 00b110€ 3HaYyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Marepuana rno oomei xumuu. [Ipu usyuenun npenmera
B JIaHHOM CJIy4yae akUEeHT OyJeT cJelaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XMMUU U B (PU3KKE: aTOMHO-MOJIEKYISIpHAS] TEOPUS
(MonekysipHasi TeOpus B PU3UKE), 3aKOHBI COXPAHEHUS] MACChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJACCOB XUMHKO-
Oouonoruueckoro npoduist OONbLINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToM cinydae nmpenocTaBisieTcss BO3MOXKHOCTB JiJist 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHu3alliy KIETKH KaKk OMOJIOTUYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTHI, KaK
JUNUABL, O€IKU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus 0
COCTABE U CBOMCTBAX NPEACTaBUTEICH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-HayudHble NpeaMeTb», «MaremaTuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 6a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCA (OPMHPOBAHUE OCHOB HAyKH
XUMUH KaK 00JIaCTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIBHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemienue 3o 3a1a4m Ha
yriayOnEHHOM ypOBHE H3YYEHMs MpeAMeTa MPEAIojiaraeT pealn3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUWA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojin B OOECreueHUuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJeM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON OE€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJbTypbl YEJIOBEKa, a TaKKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

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,  HAaJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO IIPOU3BOACTBA;

e (dopmupoBaHHe y o0yJaromuxcs OCO3HAaHHOTO ITOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKHUX 3HAHUN i1 OObSICHEHUs
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBICHUN, UMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30IaCHOCTH MOCIIEICTBUMN
OBITOBOM M TPOU3BOJCTBEHHOW JEATECIBHOCTH YeOBEKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yTITyOJIeHNEe PECTABICHUH 0 HAyYHBIX METOAaX MO3HAHMS, HEOOXOIMMBIX
JUI. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JeATETbHOCTU U MOBCETHEBHOM KU3HHU.

B nmane peanuzanuu MepBOOUYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
GyHKIMA TIETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUs NPH WU3YYECHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOSXKJAEHHOCTH B T03HABAEMOCTH SIBJICHUU IMPUPOJBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIIEIOBAHUNM B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIUTAaHHIO  HAa  OCHOBE  YCBOCHHS
00IIeueI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYAIbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM oOyuarommxcs, (GpopMHpOBaHHE Yy HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHMIO W HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCJIOBHUIO YCHENTHOM MpodecCHOHAIBHON U 00IIECTBEHHOM JIeITSIIBHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMCHHH M HABBIKOB Pa3yMHOTO IIPUPOJIOIOJIB30BAHUS,
Pa3BUTHE IKOJIOTHICCKOU KYJIbTYPhI, IPHOOPETCHHE OIMBITA OOIECTBEHHO-
IMOJIE3HOU DKOJIOTUUECKOUN AEITEIbHOCTH.

OO6miee 4KCiIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS! XMMUU Ha yTIIyOJICHHOM
YPOBHE CpeaHero odiiero oopazoanus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 gaca B Hezelto).



COJAEPKXAHUE OBYUYEHUSA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, MPEICTABIEHUE O MHOT000pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOXKHOCTM aToMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIbl THOpUIN3AIIMKY AaTOMHBIX OpOUTANICH yTiepoa.
MexanuzMbl  00pa30BaHHS KOBAJIEGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIA). THUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3M.
OnunapHasi, 1BOMHAsE U TpoiHas cBsi3b. CocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM panukane, HykiIeopuie u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE MIPEICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOEHUS
OpPraHUYECKUX COeAUMHEHUU. MOneKyasipHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Bunabl wn30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P(HEKTH B MOJIEKYJIaX OPraHMYECKUX COeTUHEHUM (MHAYKTUBHBIN U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o kKinaccupuUKaMK oOpraHuyeckux BeniecTB. IlloHarue o
bynkunoHanasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHocTH W KiaccU(UKaALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIBHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAaKOMJIEHUE ¢ 00pa3liaMy OpraHUYECKUX BEIECTB U MaTepuagaMu Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HArpeBaHUu (TUIaBJICHUE,
OoOyTJIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHHE MOJENEH MOJIEKYJl OpraHUYEeCKUX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii ps ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp°-
ruOpuau3annsi aTOMHBIX opOuTanel yriaepoaa, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JIETUJIPUPOBAHUS, [IUKJIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [lpencraBnenue o
MEXAHU3ME PEAKINN PAAUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmysa, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKaHOB. CrocoObl MOMy4YeHUsI ¥ IPUMEHEHUE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYpa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TUOPUIM3aIIUs
aTOMHBIX OpOuTaniel yriaepona, o- U m-cBsi3U. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. U3NYeCKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA:
peakUuu IPUCOCIWHEHHMs, 3aMEILICHUS B (-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOJSyYEHUSI U IPUMEHEHUE aJTKEHOB.

Ankaauensl. Knaccudukaius ankaaueHOB (CONPSsKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U MPUMEHEHNE aJTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-
ruOpuu3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCANHEHNS, TUMEPU3ALUNA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYEHUs U IPUMEHEHHUE
AJIKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omomoruueckuii psiji apeHoB,
oOmrast hopMysia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJeKyIbl OeH3oma. du3nyeckue CBOICTBA apEeHOB. XHMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKWIbHBIX PaJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIBHON, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajloreHOB. (OcoOeHHOCTU
XUMHUUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytaeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosbs u mpoaykTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCaMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTrCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrpyNmny, UIUAaHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wIENoYd. B3auMoaencTBUe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnons3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

DOKCIIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHS] BEIIECTB M HX MPEBpALICHUN:
n3ydeHue (QU3NIECKUX CBOWCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapy)eHUe
yriiepoja v BOJ0OPOia B OPTaHMYECKUX BELIECTBAaX, MOJyYEHUE ITUICHA U U3YUYCHUE
€ro CBOMCTB, 03HaKoMJyIeHUE C KoyuekiusiMu «Hedte» u «Yronby, ¢ obpasnamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEJIMPOBAHHE MOJIEKYJl YTIIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuUMepe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOMy4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIMK 3aMEILICHUS, B3AUMOAECICTBHE C OPTaHUUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis HAa MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeopuILHOTo 3amelieHus. JleiicTBue Ha
opranu3Mm denoBeka. CrocoObl MOTy4eHHUs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJNEKYJIbl, B3aMMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
o6enzonbHOTO sifpa. Pusmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s! osrydeHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHIOB U KETOHOB: PEAKLIUN IPHUCOETUHEHUS.
OxucieHue anbJETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OaHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCTOT. 30Mepus u HOMeHKIaTypa. Du3ndeckue CBOMCTBA
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX U apPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJE8As,
JIUHONeH08as KUCIOThl. CrlocoObl OJyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHCJIOW H
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEP KAIINX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukamus yrieBogoB (MOHO-, Tu-
U rnonucaxapuiel). MoHOocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA U HaxoxkaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IITFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AJIbIACTUIHON
Ipynn, COUPTOBOE W MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. Jlucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. I uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3MUYECKHE CBOWCTBA KpaxMala M LEJUIIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIHN3, MOdyYeHHe >PHUpoB Leoa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpallCHUMN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJAeTU]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(lIl)), peakius ramunepruHa ¢ THAPOKCUIOM
meau(Il), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(Il), B3anmoaeicTBue kpaxmaia ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbI€ KUCTOTHI. CIOXKHBIC 3)UPHD».

A30TCoaep:KalIe OPraHnYecKne cCoeTuHeHUsl.

AMWHBI — OpraHUMYECKUE MPOM3BOJHBIC amMMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MEpHsi, HOMCHKJIATypa U (HU3NUECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIYH — IPEJICTaBUTENIb aMUHOB apoMaTHueckoro psga. CTpoeHUe aHUJINHA.
B3aumHoe BiMsHHE TpyInI aToOMOB B MoJIeKysne aHwiInHA. (OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwInHA. KauecTBeHHbIE peakiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHne anudaruueckux amMuHoB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknatypa u uzomepus. OTaenbHble IPEACTaBUTEIN O
aMUHOKHUCIIOT: TJIMIMH, ajadnuH. @OU3NYecKHe CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAUY, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: TUIPOJIM3, JACHATYypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pacTBopeHHue OCNKOB B BOJE, JACHATyparusi OEJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCIKH, pEIICHHE OKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«A3oTcoaepKalire opraHu4eckie CoeTMHeHUs» U «Pacrio3HaBaHne opraHuuecKux
COCIMHEHUN.

BrbicokoMoJ1eKyJIIPHBbIE COeIMHEHNS.

OCHOBHBIE TOHSTHUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSIS MOJEKYJIIpHas



macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALINSL.

[TomumepHbie wmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
NoJIMATUIICHTEpePTanar). Y TUiIn3anus u nepepadoTka IiacTuka.

DnacTomepsl: HATypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, MJIaCTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a7ad 1o TeMme «Pacrno3HaBanue
IJJACTMACC W BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJeKyasipHOH (OpMysbl OPraHUYECKOrO0 COEAMHEHHS I10
MacCCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(b opMyJIbI OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY ) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMM W/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BEIIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB IOJYUYEHUS, ONPECICHUE JI0JIN
BBIXO0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, Tak M IOHATUH, MPUHATBIX B OTACIBHBIX IIpPEAMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Ke ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJCHHE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHOE COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIMYUHBI, €IMHULIBI U3MEpPEHHUs, CKOPOCThb, DHEprus,
Mmacca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM M TETEPOTPO(HBIA THUIl MUTAHUSA, OpOKEHUE,
dotocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mose3HbIC UCKOTTaEMbIE, TOTUIMBO.
TexHONmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noTypoBHU. ATOMHBIE opOuTanu. Knaccudukaruss XuMHUIECKUX dJIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpesneneHue HJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
OJNEeKTpOHHbIE KOHPUTYpALlMM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30Y>XKIEHHOM COCTOSIHHM, SJIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BELIECTB 110 TPYIIIAM U ITepruogaM. 3HaYEHNE EPUOINIECKOTO
3akoHa [[.11. MeHpeneena.

Xumuyeckasi CBsI3b. BuHIbI XUMUYECKOW CBSA3U: KOBAJEHTHAsl, HOHHAs,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJECHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HANTPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHeie cBs3u. BopoponHas CBA3b.
MexMOoNeKyJIIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMU
CTPYKTYpBI MOJIEKYJ C UX T€OMETPUUECKIM CTPOEHUEM (Ha MPUMEPE COCTUHEHUIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTesb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEIUHEHUU.
[ToHsITHE O KOOPAMHAIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  [HUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o mucrnepcHeix cucremax. Mictuaubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIPRXKEHHUS KOHILIEHTPALIUK PacTBOPOB:
MaccoBasi J0JIs1 BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILeHTpauusa. HacelleHusle n
HEHACBILLIEHHBIE PACTBOPHBI, paCTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHUATIbHBIE
HAa3BaHMs OTIAEIIBHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMu4ecKuX peakiuidi B HEOPraHMUECKONH U OpraHu4ecKou
XUMUH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TermoBbie 3 (HEKTh XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

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

OOpatumMbie 1 HEOOpaTHMBIC peaKIMu. XUMHUIeCKoe paBHOBecue. KoHcTanTa
XUMUYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccorumanus. CuibHblE M CIa0ble AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. lIpolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. MeETON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTaln3aTopa, MOJIECIHU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHAWKATOPOB, U3YUYEHUE BIIMSIHUSA PA3JIMYHBIX
(bakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxenune HeMeTaioB B [leproanyeckor cucteMe XMMUYECKUX DJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHHUS UX aTOMOB. Du3HUecKue CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUciopoa, cepol, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, gusnueckne M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ puibl. TonmBHbIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'aJIoreHOBOAOPObI. BaxkHeuIe KUCI0pOaCOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U uX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
KUCI0poaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOpOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHnume B TpuUpoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcun cepbui(IV), oxcua
cepbl(VI). CepHucTas u cepHasi KUCTOThI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHenune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHocoObl MOdy4yeHus, (U3MUYECKUe U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azora
U €r0 COeIMHEHHU. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B mpupoje, CrnocoObl MOTydeHUs, (U3HMUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXJAeHUWE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yriepona(IV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yroyib, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJy4eHHs, (PU3MUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHus(IV), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenue MeramwioB B Ilepuonnueckoi cucreMe XUMHYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrue
dbusndeckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CruiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHu  MetamioB.  OOIue  crnocoObl

MOJTyYEHUS METaJIOB: TUAPOMETAIIITYPIHUs, IMUPOMETAJLTYPIusl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPPO3UH.

Oo6mas xapakrepuctuka MmetamioB I[A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydeHnue, GU3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCAUHEHUN.

Oo6mast xapaktepuctuka metaioB IIA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHEe U
XUMHYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTPaHEHHUS.

AroMuHUI: noNydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIEeCTBA M €ro coeauHeHuid. AmdoTepHbIe CBOWCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbIX mnoarpynn  (b-rpymm)
[leproanyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUabl u
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U JuXpoMaThl, UX
OKHCIIUTEIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEHnEe Xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBRA.

@u3nuecKue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcubl u conu xeneza(ll) u sxenesa(Ill). [Toaydenne u npuMeHeHUe Kee3a u
€ro CIUJIaBOB.

Pu3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonydyenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHUMU.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumenenue
[IAHKAa U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W WX NPEBPAILICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIe, HU3Y4YEeHHE KOoJuleKuuu «MeTamuipl M CIUIaBbDY, B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IEJI0YEH, KAYECTBEHHbBIE PEAKLIMU Ha HEOPraHWUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KaTUOHBl METAJUIOB, B3aWMOJICHCTBUE THUIAPOKCUIOB AJTIOMUHHS U LHHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10 TEMaM
«l"anmorens», «Cepa U e€ coenuHeHUs», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUHN HAYYHOTO UccieaoBanus. HayuHbie
MPUHIUIBI OPTaHU3AlUH XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYyYEHUs] BaXKHEUIIIMX BEIIECTB (HAa MpuUMepe MPOM3BOACTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIeHHBIE CTIOCOOBI MOTYUYEHUS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEAbl U €ro NocaeAcTBUs. Poib Xxumuu B
o0ecTieYeHUN YHEPTETUIECKON OE30ITaCHOCTH.

Xumusg U 300pOBbe 4enoBeka. JlekapcTtBeHHwblie cpenctBa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHSI TIHAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIC J00aBKu. Poib Xxumun B
o0ecrieueHnH MHUIEeBOM 0e30MaCHOCTH.



Kocmetnueckne u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuia
0€30macHOT0 UCIOJIb30BAHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM JKU3HHU.

XuMUsl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTe€pUalibl, KPAaCKH, CTEKIIO, KE€paMHUKa.
Marepnansl 11 25neKTpoHUKU. HaHOTEXHOMNIOrMN.

Pacuérurle 3amaqn.

Pacuétei: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYAaCTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYEeCTBA BENIECTBA) MPOYKTOB PEAKIIMH, €CIIU OJHO U3 BEIIECTB UMEET
MIPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKITUH, €CIIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHONM MAaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JIM BbIXO/1a MPOYyKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MEXNpEAMETHBIX CBA3€H MpU  HU3yYeHUHM oO0med u
HEOpPraHU4ecKoM XuMHM B 11 Kilacce oCyIlIecTBISIETCS YEpPE3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHSITHM, MPUHATHIX B OTIEIbHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIaccu(UKalus, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Tra3, (Quznueckue
BEJIMYMHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPTUS, Macca.

buonorus: kierka, opraHusM, 3KocrucTema, onocdepa, MeTadbonu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPHI, YTIEBOJbl, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAEMbIE, TOIJIUBO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmaiieBTHUECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATEPHANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBALIUU K
O0Oy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYPhI; CIOCOOHOCTh CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
OoOy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON AESTEIHLHOCTH.

JIn4HOCTHBIE peE3yJIbTaThl OCBOCHUA NpeaAMeTa «XUMHS»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00A3aHHOCTEM,
YBQXEHUS K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHNUS] O COLMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUIN B KOJUICKTHUBE;

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

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECCTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;

VMHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJIYYEHNUH U OCIEAYIOLIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHHWBATh CBOE IMOBEJIECHHWE M TOCTYIKH CBOWX TOBAPHIIECH C
MO3UIINNA HPABCTBEHHBIX U MPABOBBIX HOPM H C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMuUpOBaHUS KYJbTYPbI 310POBbS:

MOHUMAaHUsI LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

COONIOJIeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJOBOM JIEATETLHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI HHIWBHAYAJIbHOTO ¥  KOJUICKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIIHSX, YTPOXKAIOIINUX 3J0POBBIO M KU3HH JIFOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YHOTPEOIICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

S) TpPyA0BOro BOCIIUTAHUS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H JAPYruX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE Y4YacTHE B PEIICHUM TPAKTHYECKUX 3a/a4y
COIMAJIbHON HANPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTHIECKOMY M3YUEHHUIO MPOGecCruil pa3IMdaHOTrO Pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYY, JIIOISIM TpyAa U pe3yjbTaTaM TPYJAOBOM NEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTUYSCKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBLHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JCUCTBUU, NPUHOCIIIMX BPEHd OKPYNKaAOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILAT UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAaKTHKE, CIOCOOHOCTH W YMEHHS AaKTUBHO NPOTHUBOCTOSITH HJCOJIOTHUHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenu(UKH XUMUU KaK HayKd, OCO3HaHHA €€ polu B
(GOpMUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHNUs 00 OKpYXarollleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEHUU MpOOJIEM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepUalbHON KyJIbTYypbl, B PELIEHUH TJ00AIbHBIX MpPOOIIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYCHHH YCIOBUI
YCHELIHOTO TPyJa U 3KOJIOTUYECKU KOM(POPTHOM JKHU3HH Ka)KAO0T0 4jieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHMMAaHHsA CYUIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOILUXCS JAaHHBIX C LEJbIO0 MOJIy4YE€HHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTH K  HEMPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B pazNu4HbIX chepax npodeccruoHaabHOM
NEATEIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS MPOTPAMMBbI IO XMMHUH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIONIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAyYHOHW KapTUHBI MHpa W CHenu(uKy METOIOB IO3HAHHMS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiecc, CUCTeMa, Hay4YHbIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBbIC NEHCTBHUS (IIO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

peryJISITUBHBIC), obecrieunBaroIIe dbopmMupoBaHue (byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COIUATLHON KOMIIETEHITUN 00yJaroITuXCs;
CIOCOOHOCTD 00yJaroIXcs WCITI0JIB30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBare/ibHbIE YHHBEPCAJbLHbIE y4eOHbIE JeiiCTBUSA

1) 6a3oBble JIOrHYECKHUE TeMCTBUA:

CaMOCTOSITeIbHO  (DOPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LENU JIeITEIbHOCTH, 3ajJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTUUECKOTO MBbIIIJICHUS:
BBIJICJISITh XapaKTepHbIC MPU3HAKU TMOHSATHM M yCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSICHEHHS OTIASIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU HJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEaKIUK;

YCTAHABIUBATh MPUYMHHO-CICICTBEHHBIC CBA3M MEXAY HU3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMUU CHUMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUUYECKON peaKkIuu
— MPU pElIeHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3YYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIIEA0BATEIbCKUE AeCTBUS:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIMpoOBaTh LEIH U 3a/1a4l UCCIEA0BaHMUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CaMOCTOSATEJIBHOTO IUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
Ipolecca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (opMyIUpoBaTh
000O0LIEHMS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOEIaHHON padoTe;

NpuoOpeTaTh OMBIT YUYCHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbBIX METOIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPOpManMKu (HAYy4HO-
NomyJisipHas JIUTEparypa XUMHUYECKOTO COAEp)KaHUA, CIPAaBOYHBIE IO0COOUS,
pecypcoel HTepHeTa), aHanu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUIOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH "
HEIIPOTUBOPEYUBOCTB;

(bopMyIUpPOBaTh 3alpPOChl U TPUMEHATH PA3NMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU pabOTE C XUMUUECKON
uHbOpMalMel: MPUMEHITh MEXIpEAMETHbIE ((PU3NYECKUe W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BONPOCHI 0 CYIIECTBY 00CYX/1aeMOM TEMbI B XO/1€ JUAJIOTa U/NUIH
JMCKYCCUU, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOM MPEIJI0OKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XAMHYECKOTO JKCIIEpUMEHTA, TIPAKTHUECKONH pabOThI MO MCCIICTOBAHUIO CBOWCTB
U3y9aeMbIX BEIIECTB, peaau3alii y9eOHOro MpoeKTa, U (POPMyIHPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, OIpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEUIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HCCJIEAOBATENbCKUX 3aJad, BbIOMpaTh HauOoliee
3¢ (eKTUBHBINA Ccroco0 HX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHalu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOSHUS MTPOTPAMMBI IO XUMUM Ha YT1yOJIEHHOM
YPOBHE Ha ypOBHE CpeAHEro o0uero o0pa3oBaHus BKIIOYAIOT ClieHu(pUUecKue s
y4eOHOTO mpeaMera « XMMUsH HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI IEUCTBHIL 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUA M TPUMEHEHHUIO 3HAHWW B PA3JIMUYHBIX YUEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMaX, CBAI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE Pe3yJabTaThl MNPEACTABICHBI IO TrOJaM
V3y4ECHUS.

10 KIIACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHMS Kypca «OpraHudeckas XuUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIreTUUECKOU U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUN HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn palMOHAILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYpPHI
YEJIOBEKa, a TAKKE IKOJIOTHUCCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, S-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTajieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadKal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuueckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOJOPOJIBbI,
KHCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalleHUs] DHEPrUM TMPH XUMUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUM; MPEICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEaKIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X MPOTEKAHMS], O B3AUMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIM 3dextri, opueHTanTsl 1 u Il pona);
(bakToJOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJA, TEPEepadOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIONIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHUIECKUX
BEIIIECTB;

COCTaBJISATh YPAaBHEHHUS] XMMHUYECKUX PEAKIMl M PaCKphIBaTh UX CYUIHOCTB:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JIJIsl WIUTKOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAUHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauUTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKONb, (GeHos, (QopManbIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONpPENCTATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (HU3UUECKUE
M XUMHYECKHME CBOWMCTBA THUIWYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTUYECKUX YTIJIEBOJOPOJOB, CIUPTOB, aJIbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIEBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C WCIOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMHPOBAHHOCTh YMEHUS TOATBEP)KJIATh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIpbs (HE(PTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €r0 MEPepadOTKH U MPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJACHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIliU MBICIIUTEIHLHOM
NEATETbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



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

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO NOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHPOBAHHOCTh YMEHUMN: MPOBOAUTH PACUETHI IO XUMUYECKUM (PopMysiam
U YpaBHEHUSAM XMMHUYECKUX DPEAKIUN C MCIOJIb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUYETHl O HAXOXKICHUIO XUMHYECKOU (POpPMYIIBI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C epepabOoTKOM BEIIECTB,
MCIIOJIb30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pelIeHu mpobiieM
B CUTYallHUsIX, CB3aHHBIX C XUMHEM;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3YYEHHE CBOMCTB OPTraHHMYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpaleHusi ¢ BelleCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHUEM,
dbopmMyIHpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazudyHoOu dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa KOJIOTHYECKH 11eJIeCO00pa3HOT0 MOBENCHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOTHON CPEJIbl U TIOCTUXKEHUS €€ YCTOMYMBOTO Pa3BUTHSA,

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

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEepHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYI0 HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOJIH30BATh B
COOTBETCTBHHM C MOCTABJICHHON yUeOHOM 3a/1aueid.



11 KJIACC

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

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJbI, O MECT€ W 3HAYCHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPIHH, B OOECHEYEHUH PAIMOHAIBHOTO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o000JIoYKa aroma, S-, p-, d-aTOMHbIE OpOUTalM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, B&JICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBA3b (KOBAJICHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEHIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEINb, TEIJIOBOM »ddekT
XUMHYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DJICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHHS O CTPOCHUU
BEIlIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJAMOJICKYJISIPHOM YPOBHSIX;
MPEACTABICHUSI O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEeMax; (haKTOJIOTHYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY W NPAKTUUYECKON MEATEIHLHOCTH YEJIOBEKa, OOIMX HAayYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUI: BBISBISATH XapakKTEPHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
cocTtaBieHuss (GOpMysT BEUIECTB M  YpPaBHEHUM XWMHUYECKUX  PEaKIIHM,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEIEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAs), THUI KPUCTAUIMYECKON pEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON pemeETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHHUM: KJIACCU(DUITMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
10 UX COCTAaBY, XUMUYECKHE PEAKIIMHU MO PA3IMYHBIM MPU3HAKaM (YHCIIY U COCTaBY
pearupyromux BelIeCTB, TEIUIOBOMY 3G (eKTy peakiui, U3MEHEHHUIO CTeleHen
OKHCIICHUSI JJIEMEHTOB, OOpaTUMOCTH, YYacTUIO KaTajau3zaropa W JApYyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU i KiIaccuPUKamu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MIEPUOUIYECKOTO 3aKoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOITYI0, 0OBSICHUTEILHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  uUCHONB3YS  TMOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUYECKHE MOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE JHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenpeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYyLIECTBOBAHUE T'E€HETUYECKOU CBSI3M MEXKJYy HEOPTaHWYECKMMM BEIIECTBAMU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; PeaKIuii MOHHOTO OOMEHa MyTEM COCTAaBJICHHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  THUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XaPaKTEPUCTHUK, XAPaAKTEP
W3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh yMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PpEaKIuH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHUYECKHUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAONIOAEHUE, H3MEPEHUE, MOJIeIUPOBaHUE,
HKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JIsI OOBSICHEHUS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aWMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00JIee 0CO3HAHHOTO MOHUMAHUS MaTePUATBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
MaccChl BelIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IMOKAa3aTesisi pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEHIECTB JJaHO B BHUJE PacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JIKCIEpUMEHT  (NpOBEACHUE  peakluuidi HOHHOro  OOMeHa,
MOATBEPKACHUE KaueCTBEHHOI'O COCTaBa HEOPraHWYECKUX BEIIECTB, ONpE/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANBHBIX 3adad 1o Temam «Metawiby U «Hemeramisy) ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOPMYITHMPOBATH IEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEHUBATh WX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUH: COOITIOIaTh MPaBUJIa TIOJIH30BAHUS XUMUYECKOM
nocyol M j1abopaTopHbIM OO0OpyAOBaHHEM, OOpaIIeHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETrO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIISATH I€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4yHas
JUTepaTypa, CpecTBa MaccoBoil uHbopMmaruu, uTepHeT U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYCCKYI0 HH(POPMAIIHIO, TepepadaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOMU 3a1aueii.
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https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3nen 4. A3oTcoaepikaine opraHndeckue coeIMHeHUus
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 bubmmorexa [TOK
https://m.eds00.ru/d69df650
Hroro no pazneny 12
Paznen 5. BoicokoMoJieKy/JISIpHbIE COeINHECHUSA
5.1 BricokoMoIeKyIsIpHbIE COSTMHEHUS 6 bubmmorexa [TOK
’ yAp A https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nmudpoBbIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue atoma. [lepuoguueckuii 3aKoH
bubmuoreka [{OK
1.1 u [lepronnueckast cucteMa XUMHYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 | bubmmoreka [JOK
' BEIIECCTB https://m.edsoo.ru/2dd57f24
bubnunorexka LIOK
1.3 X 19 1 3
HMITACCKIE PEaKitii https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pasnen 2. Heopranunyeckasi xumust
bu6mmoreka IIOK
2.1 H 1 1
CMETAILITbL 3 3 https://m.edsoo.ru/2dd57f24
2.2 Mertanibl 23 1 2 bubnnorexa [IOK
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3nea 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmorekxa [IOK
' KU3Hb https://m.edsoo.ru/2dd5724
Wroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB
Ne Hara DJIeKTpPOHHbIe NN (ppoBbIE
Tema ypoka Kontpoabusie IIpakTHuyeckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE PecypChl
padoThI padoThbI
[Ipeamer u 3HaueHue
OpraHUYeCcKON XUMHH,
bubmuorexa [JOK
1 MpeJICTaBICHUE O 1
https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYECKUX
COEAMHEHHI
DNEKTPOHHOE CTPOEHUE aTOMa
ryieposa (OCHOBHOE U
2 }B]036p)KI[éI({HOC COCTOSTHHS ) 1 bubnnorexa LIOK
Y ’ https://m.edsoo.ru/0ce6fd4c
BanenTHbIe BO3MOXKHOCTH
aToMma yriiepojaa
XuUMHUYEcKas CBA3b B
OpPraHUYECKUX COCTMHEHUSIX.
bu6nuoreka [IOK
3 MexaHu3Mbl 00pa30BaHUS 1
. https://m.edsoo.ru/8d39f5¢8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
. bubmuorexa [JOK
4 OpraHUYEeCKUX COCTMHEHUN A. 1
https://m.edsoo.ru/9e595cb8
M. bytneposa
Buner uzomepun:
5 CTPYKTYpHas, | bu6muoreka [JOK
IIPOCTPAHCTBEHHAI. https://m.edsoo.ru/b0e61661

OneKkTpoHHbIE AP PEKTH B




MOJIEKYJIaX OPraHUYEeCKUX
COE€IUHEHUN

[IpencraBnenue o
KJIacCCU(PUKALINH U

bu6nmoreka [IOK

6 crcTeMatiieckas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peaxiuii B bubnuorexa [HOK
OpraHNYeCKOM XUMHUH https://m.edsoo.ru/ba5706aa

g Cucremaru3anus u bubmuorexa [JOK
000011EHHE 3HAHUN 110 TEME https://m.edsoo.ru/87a37cab
ANKaHbI: TOMOJIOTHYCCKUN
psia, obmast popmyia,

9 HOMEHKJIATypa U U30Mepus, bubmuoreka [JOK
JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 dusnueckne U XUMUYECCKHE bu6nuoreka [IOK
CBOMCTBA aJKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

1 npupoje. Criocoobt bubmmoreka [JOK
IIOJIyY€HUS U IPUMEHEHNE https://m.edsoo.ru/259b0asSb
aJKaHOB
[{uknoankaHbl: o0mast
¢dbopMyIa, HOMEHKIIaTypa U

12 HU30MepHsi, 0COOEHHOCTH bu6nuoreka [IOK

CTPOEHHUSI U XUMUYECKHUX
CBOMCTB, CIIOCOOBI OJTYUYEHUS
U IpPUMEHEHUe

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




Pemienue pacuérHpIX 33124 Ha
OIIPEIEIICHUE MOJIEKYJIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BEIIECTBA 110 MACCOBBIM

bu6nuoreka [JOK

13
JOJISIM aTOMOB DJIECMCHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIINX B €r0 COCTaB.
Cucremaruzanus 1
000011IeHNE 3HAHUH I10 TEME
AJIKEHBI: TOMOJIOTHYSCKUH
psia, obmas popmyia,
HOMEHKJIaTypa, 3J1€KTPOHHOE
bubnnoreka IIOK
14 Y MPOCTPAHCTBEHHOE
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYII.
CrpykTypHas ¥ IIUC-TPaHC-
M30MepUs aJIKEHOB
dusznyeckre ¥ XUMHUYECKHE
15 CBOMCTBA aJIkeHOB. IIpaBuio bubmmorexa HOK
P https://m.edsoo.ru/21069ccd
MapkoBHHUKOBA
16 Crioco0bl TToTy4eHust U bubmuotexa [JOK
MIPUMEHEHHE AJIKEHOB https://m.edsoo.ru/665dc058
IIpakTuyeckas padora Ne 1 mo
17 Teme "llomyuenue >TuneHa u bubmorexa LOK
y N https://m.edsoo.ru/0941eed8
M3y4YEHHUE ero CBOKCTB
Pemrenue pacu€THbIX 3a7a4 HA
13 onpeIelIeHUE MOJIEKYIISIPHOM bubmmoreka [JOK
(bopMyJIBI OPraHNYECcCKOro https://m.edsoo.ru/e9ea9921
BEIIleCTBa
19 AnKaaleHbl: CONpsKEHHBIE, bu6muoreka [JOK

HU30JIMPOBAHHBIC,

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




KyMYJIMPOBaHHBIE.
Oco0eHHOCTH HIIEKTPOHHOTO

CTpOEHUS
20 XUMHYECKHE CBOMCTBA bu6nuoreka [JOK
CONPSHKEHHBIX INEHOB https://m.edsoo.ru/e561253d
21 CriocoOsI MOTy4eHUs U bubmmoreka [JOK
IIPUMEHEHHE aJIKaJIUCHOB https://m.edsoo.ru/1aa81660
AJIKVUHBI: TOMOJIOTUYECKHUI
psia, obmas popmyia,
2 HOMEHKJIATypa, JIEKTPOHHOE bubnmnoreka [HOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bbccdc
CTPOEHHE MOJIEKYI,
¢busnueckue cBocTBa
3 XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
AJIKUHOB https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peaky Ha bubmuoreka [JOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da
)5 Crioco0bl TToTy4eHust U bubmuotexa [JOK
NIPUMEHEHHE AJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agad: pacu€rsl 1o
26 YPaBHEHUIO XUMHYECKOU bubmmorera LOK
https://m.edsoo.ru/5db8e526
peakmmn
7 CucremaTtuzanus u
0000111eHIe 3HaHU 110 TeMe
ApEeHbI: TOMOJIOTUYECKUN PSI,
)3 obmas popmyna, bu6muoreka [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
U IPOCTPAaHCTBEHHOE

https://m.edsoo.ru/a92a7094




29

CTPOCHHE MOJICKYJI O€H30J1a 1
TOJyOJIa, UX (PU3UUECKUE
CBOICTBa

XUMU4YeCcKHe CBOMCTBA
apEHOB: PEAKIIUU 3aMEIICHUS

bu6nuoreka [JOK
https://m.edsoo.ru/a44alaec4

30

XHUMHYECKHE CBOMCTBA
apeHOB: PeaKIuu
MIPUCOCTUHECHMS, OKHCIICHHE
rOMOJIOI'0OB O€H30J1a

bubnnoreka IIOK
https://m.edsoo.ru/a44alae4

31

32

33

34

Oco0eHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIA

Pemenue pacu€tHbix 3a/1a4 Ha
OIIPEJIEIICHUE MOJIEKYJIIPHOU
(hopMyJTbI OPraHNYECcKOTO
BEIIECTBA

CriocoOblI nostyueHus u
MIPUMEHEHUE apEHOB
['eneTndeckas CBSI3b MEXKIY
pa3IMYHBIMU KJlaccaMu
YTJIEBOJOPOIOB

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

bu6nuoreka [IOK
https://m.edsoo.ru/6£717d09

35

Pacuétel no ypaBHEHUAM
XUMHYECKUX PEAKIUH.
CucreMaTuzamnus u
000011IeHHE 3HAHUH 10 TEME

36

37

[Ipuponnsiit ra3. [lomyTHeie
He(TsAHbIE ra3bl

KameHHBI#1 yroab ¥ NpoIyKThl
ero nepepaboTKu

Bbubnuoreka LIOK
https://m.edsoo.ru/69b3398b




38

39

40

41

42

Hedtp 1 ciocoOwr eé
nepepadbotku. [Ipumenenue
MIPOYKTOB MEepepadoTKH
HetH

['eHeTHuecKas CBSI3b MEXITY
Pa3IMYHBIMH KJIACCAMU
YTIIEBOJOPOOB
["anoreHonpou3BoOIHBIC
YIJIEBOJOPOJIOB: JICKTPOHHOE
CTPOCHUE; PEaKIUH
3aMEIIEeHUS rajoreHa

JeiicTBue 1menoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeticTBue
JIUTAJIOT€HAIKAHOB C MarHUEM
U LIMHKOM

Cucremaruzanus u
00001IeHHe 3HAHUH 110
pazneny "YrieBonopoasl"

bu6nmoreka [IOK
https://m.edsoo.ru/21f9de78

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

bubmmoreka [IOK
https://m.edsoo.ru/20e89f22

43

KonTponbhas pabota no teme
"Yraesonopoas"

but6mmoreka [IOK
https://m.edso00.ru/95¢9¢298

44

[IpenensHbIe OJTHOATOMHBIE
CIIHPTHI: TOMOJIOTHYECKHUH
psn, obmas hopmyra,
CTPOCHHUE MOJIEKYIT,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/df04c5cd




XUMHYECKHAE CBOMCTBA

45 MpeAeNIbHBIX OJITHOATOMHBIX bubmmorexa [TOK
pel A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl MoJTy4eHus u
bu6nmoreka [IOK
46 MIPUMEHEHHUE OJTHOATOMHBIX
https://m.edsoo.ru/484100000000000
CIUPTOB
[Tpocteie 3¢upsr:

47 HOMEHKJIaTypa U U30MEPHUS, bubnuorexa [HOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:

43 STUJICHIJIMKOJIb U TJIMLEPHUH, bubnuorexa [HOK
X QU3MYECKUE U XUMHICCKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl MosTy4eHus u

bubmmoreka IIOK
49 MPUMEHEHNE MHOTOATOMHBIX
https://m.edsoo.ru/d12e567d
CITUPTOB
@eHOJI: CTPOCHUE MOJIEKYJIBI,
50 (u3uvecKue CBONCTBA bubmorexa [TOK
' https://m.edsoo.ru/2ce726f8
ToxkcuyHOCTH PeHOIIa

51 XuMHuYecKre CBOMCTBA bu6nuoreka [IOK
¢denona https://m.edsoo.ru/037ca5{9

57 CriocoObI TToTy4YeHus U bubnuotexa [JOK
npUMeHeHue peHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.

53 Pemenne bu6nuoreka [IOK

AKCIIEPUMEHTAIBHBIX 3a7a4
o Teme "CrupThl U HeHOTBI"

https://m.edsoo.ru/fdOced09




Cucrematuzanus 1

bu6nmoreka [IOK

54
0000111eHE 3HAHUI 10 TEME https://m.edsoo.ru/1810cb9b
Anbaeruipl U KETOHbI:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHUJIBHOU T'PYIIIIHI; bubnnoreka HOK
TOMOJIOTHYECKUE PSPI, https://m.edsoo.ru/b139beaa
obmrast popmyia, U30MEpHS U
HOMEHKJIaTypa
Anbaeruipl U KETOHbI:
. bubnuorexa [JOK
56 (hU3UYEeCKre CBOMCTBA;
https://m.edsoo.ru/c887425¢
peaKkyu MPUCOCTUHEHUS
Peaknumn oxuciaeHus u
bubnnoreka IIOK
57 Ka4eCTBEHHBIC PEAKIIMHI
https://m.edsoo.ru/a393baa9
aJbJIETUA0B U KETOHOB
53 Crioco6b! TosTy4eHust bubmuotexa [JOK
aIbJCTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/IETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bu6nuoreka [IOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJT
N3omepus u HOMEHKIIaTypa
bu6nuoreka [IOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.edsoo.ru/700cc87b
¢u3nueckue cBoicTBa
XHWMHUYECKHE CBOMCTBA
61 apeaeabHBIX OJHOOCHOBHBIX bubmmorexa TIOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
& OcoOeHHOCTH CBOICTB bubnuoteka [JOK

MYpPaBbUHOW KUCJIOTBHI.

https://m.edsoo.ru/bb31be71




MHoroo6pa3ue kKapOOHOBBIX
KHCIIOT

Oco0OEeHHOCTH CBOMCTB:

HCIIPCACIIBHBIX U
ApOMaATHYCCKUX Kap6OHOBI>IX,

bu6nmoreka [IOK
63 TUKapOOHOBBIX,
https://m.edsoo.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIINX KapOOHOBBIX KUCIIOT

64 ITonsiTHE O TPOU3BOIHBIX bubnnoreka HOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
Crioco0pl Mosty4eHus u

bubnnoreka IIOK
65 MIPUMEHEHHE KapOOHOBBIX
https://m.edsoo.ru/7¢065¢9d
KHUCJIOT
CrnoxHble 3¢upsblL:

66 TOMOJIOTUYECKHH psiJl, oO1as bubmmoreka [IOK
¢dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dusnueckne U XUMUYECCKHE bu6nuoreka [IOK
cBOICTBa A(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHpix 3a1ay:

110 YPAaBHEHHUIO XUMHUYECKOM

68 peakIum, Ha OnpeIesieHre
MOJIEKYJISIPHON (OpMYIIBI
OpPTraHUYECKOTO BEIIECTBA
[TpakTuyeckas pabora Ne 3.

bu6nuoreka [IOK
69 Pemenue

OKCIICPUMCHTAJIBHBIX 3aa4

https://m.edsoo.ru/486671fb




o Teme "KapOoHoBbIe
Kuca0Thl. CioxxHblie 3Gupsr”

Kupsl: ctpoenue,

70 (bU3UYECKHEe U XUMUYECKUE bubmorexa [OK
. https://m.edsoo.ru/al9c5b98
CBOMCTBA (THIPOJIN3)
Oco0eHHOCTH CBOWCTB
71 KUPOB, COAEPKAIUX OCTATKU bubnmnorexka HOK
HEMNPEAETIbHBIX )XUPHBIX https://m.eds00.ru/b0331922
kucnot. JKupsl B mpupoje
Mpbuta Kak COJIM BBICIITUX
KapOOHOBBIX KHCIIOT, UX
72 Moroiiee aeiicteue. [lonsitue bubmorexa LHOK
https://m.edso00.ru/3¢c566565
O CHHTETHYECKHUX MOIOIIUX
cpenctax (CMC)
I'enernueckas cBs3b
73 YTJIEBOJIOPOJIOB 1 bubmuotexa [JOK
KHACIOPOACOIepKAIIUX https://m.edso0o0.ru/56790c96
OpraHUYECKUX BEUIECTB
74 Pacuétel o ypaBHEeHUAM
XUMHYCCKHUX PEaKIIHiA
75 Cucremaruzamnus u bubmuorexa [JOK
000011IeHIEe 3HAHMI 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO6mrast xapakTeprucTuKa
76 YTJIEBO/IOB U KJIacCU(UKaLus bu6muoreka [JOK

yTIEBOJIOB (MOHO-, TU- U
MOJIMCAXapHUIbI)

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




Mounocaxapuabl: pu3nuecKue

77 CBOIICTBA U HaXOXXJEHUE B bubnmorexa HOK
https://m.edsoo.ru/b4bdda2d
pupoie
[IpumeneHue riaoKo3bl, €€

73 3HAYCHHUEC B bubmorexa [JOK
JKU3HENCATECIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapupl: caxaposa,

79 MaJjbTO3a U JIAaKTO3a. bubnnoreka IIOK
HaxoxaeHue B npupojie u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuasl: cTpoeHUE

20 MaKpOMOJIEKYJI, PU3NYECKUE bubnuorexa [HOK
U XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE

31 [TonsiTHe 06 UCKYCCTBEHHBIX bubnmnorexka HOK
BOJIOKHAX https://m.edsoo.ru/6216e766
Pemrenne pacueTHsIX 3aa4 Ha

2 oTmpe/ielIeHUE 10U BbIXOa bubnmnoreka [JOK
NPOAYKTa peaKkUu OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaruzamus u

83 00001IeHne 3HAHUH 110 bubmorexa HOK

https://m.edsoo.ru/08d4364c
pazaeny
KonTponbHas pabota mo Teme
bu6nuoreka [IOK
84 "Kucnopoaconepxaiue

OpraHu4ecKue coeanHeHus"

https://m.edsoo.ru/42c6678¢




AMuHBIL: K1accu(UKaIs,
CTPOCHHE MOJICKYJI, 001Iast

85 dbopMmyia, u3omepus bubmmorexa [TOK
pMY18, pHs, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pusnyeckue
CBOMCTBa
26 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
anmn(aTHIecKuX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOEHUE aHWINHA,
bubnnoreka IIOK
87 0COOCHHOCTH XUMHUYECKUX
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOpl 1osty4eHus u
bubnnoreka IIOK
88 pUMEHEHHE AT (aTHIECKIX
https://m.edsoo.ru/eal38763
aMHHOB
AMHPHOKHCIOTEL:
HOMEHKJIaTypa U U30Mepus,
. bubnuotexa [JOK
89 (bu3MvecKue CBOMCTBRA.
https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTENH Ol
aMHHOKHCIIOT
XUMUYECKHE CBOMCTBA
aMHHOKHCIIOT, UX
bu6mmoreka [IOK
90 OMOJIOTHYECKOE 3HAUYCHHUE
https://m.edsoo.ru/77df705a
aMUHOKHUCIIOT. CHUHTE3 U
TUAPOIIN3 TIENTUI0B
Bbenkxu xak ripupogHbIie
Pap bubmuorexa [JOK
91 MTOJIMMEPBI; CTPYKTYPBI
https://m.edso00.ru/429e¢9899
OcITKOB
9 XUMHu4YecKre CBOMCTBA Bbubnuoreka LIOK

0€eJIKOB

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




A3zoTcoaepkaliue

rETEPOLUKINYECKHE

93 coenunenus. HykienHoBbie bubnmorexa HOK
KHCIIOTHI: COCTAB, CTPOGHIE I https://m.edsoo.ru/521d1431
Omooru4eckas poib
[TpakTrueckas padota Ne 4.
Pemienue

94 SKCIEPUMEHTAIBHBIX 3324 bubnnorexa LIOK
0 Teme "AsoTCoepKAILIE https://m.edsoo.ru/8e3c02d1
OpraHu4ecKue coeanHeHus"
[TpakTrueckas padora Ne 5.
Pemienue

95 AKCIIEPUMEHTAIIbHBIX 33724 bubnnorexa LIOK
T — https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHCHHM"
KonTponbHas pabota mo Teme

96 "A3zoTcoepkarine bubnnorexa LIOK
S — https://m.edsoo.ru/ce561bc7
OCHOBHBIE TOHSATUSI XUMUHU
BBICOKOMOJIEKYJIIPHBIX

97 COCIMHEHHI U METObI UX bubmorexa HOK
CHHTE3a —MOMMMepH3AIIA 1 https://m.edsoo.ru/7aa63ebd
TTOJTUKOHICHCAITHS

08 [Inactmaccel. YTunuzanus u bubmuorexa [JOK
nepepaboTKa MiacTuka https://m.edsoo.ru/82242e0f
DacToMepbl: HaTypaJIbHBIN

99 CUHTETUUYECKUE KayUyKH. bubnrorexa LHOK

Pesnna

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




100

101

102

Bonokna: HaTypanbHbIE,
HCKYCCTBECHHBIE,
cuHTernyeckue. I[lonumepsr
CIELMAJIbHOTO HA3HAYEHUS

[TpakTrueckas padota Ne 6.
Pemenne
AKCIIEPUMEHTAIIbHBIX 337124
o teme "Pacro3naBanue
IUIACTMACC ¥ BOJIOKOH"

O06006111eH1E U
CUCTEMAaTH3alHsI U3YYECHHOTO
Marepuaa 1o TeMme
"BricokOoMOIEKyIsIpHBIE
coeTMHEeHUS "

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

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

bu6nmoreka [IOK
https://m.edsoo.ru/3aebd77a

bubmuorexa [JOK
https://m.edsoo.ru/6a22ble8




11 KJIACC

KosnyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue op
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcbl
| Atom. CocTaB aTOMHBIX SIJIED. | bubnuorexa [JOK
XUMUYECKUH 37eMeHT. M30TonbI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK | bubnnoreka [JOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanus XuMuaeckux | bu6mmoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpoOHOB 110 | bubnnoreka [JOK
aTOMHBIM OpOUTaISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpaLlUn
5 aTOMOE aneMeHTOBq; OZEOBHOM u 1 bubmmorexa [TOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUHU
6 DJEeKTPOHHBIE KOH(PUTYpalluy HOHOB. | bubnnoreka [JOK
DNEeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
bu6mmorexa [IOK
7 XUMHYECKHUX deMeHTOB /JI. . 1
. https://m.edsoo.ru/16957c01
MenneneeBa, CBsI3b C COBPEMEHHOU
TEOpHUEI CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHH S CBOWCTB
bu6mmorexa [IOK
8 XAMHUYECKHX JIIEMEHTOB U 1
https://m.edsoo.ru/f8468927
00pa3yeMbIX MU IPOCTHIX U




CJIOXKHBIX BEILIECTB I10 TPYIIIaM U
nepuoiam

Cucremaruzanys 1 00001eHe

bubmuorexa [JOK

pacTBOpoOB

9 N
3HAHUU 110 TEME https://m.edsoo.ru/8fad2942
Bunsl xuMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
. bubnuorexa [JOK
10 KOBAJIEHTHOU CBs3U. BomopoiHas
https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEKYISIpHBIE
B3aUMOJICUCTBUS
BaneHTHOCTh ¥ BaJICHTHBIE
1 BO3MOXHOCTH aTrOMOB. CBSI3b bu6mmoreka [IOK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
KX TEOMETPUUYECKUM CTPOCHUEM
[IpencraBneHus 0 KOMIUIEKCHBIX
bu6nmoreka [JOK
12 COEJIMHEHMSIX: COCTaB U
https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemectBa MonekyasipHOTo U
13 HEMOJICKYJISIPHOTO CTpOeHUS. THIbI bubnnoreka [JOK
KPUCTAUIMYECKUX PEIIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIIESCTB
[lonsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenue 0 KOJIOUIHBIX buGnnorexa LIOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
WctruHHBIE pacTBOPHI: HACKIILIEHHbBIE
15 Y HEHACBIIIEHHBIE, PACTBOPUMOCTD bubmorexa HOK
> P P : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObI BEIpaKEHHS KOHIIEHTPAITIH bubmuorexa [JOK

https://m.edsoo.ru/328e653a




Pemtenue 3amay ¢ uCojib30BaHUEM
OOHATHUH '"'MaccoBas I0JIA

bu6mmoreka [IOK

17 pacTBOpEHHOTO BeriecTna', https://m.edsoo.ru/785e0ab4
"MoJsipHast KOHIEeHTparus"

13 Kiaccudukanus 1 HOMeHKIaTypa bubmuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3aius 1 0000IIeHNe bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/8d2c6ba3a
KonTponbHas padora no remam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHYECKUX 3eMeHTOB [[. U. https://m.edsoo.ru/70a60aa4
Mengaeneena", "CTpoeHue BEIIECTBA.
Mmuoroo6pasue BemiecTs"
Knaccudukanms xumuuecknx
peakuil B HEOPraHUYECKON U

)1 OpraHUYECKON XUMHH. 3aKOH bubnuorexa [JOK
COXpaHEHHs MACCHI BEILIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YIHEPTUU
MIPU XUMUYECKUX PEAKIUIX
TennoBsie 3¢ HeKTH XUMUYECKUX

22 peakuuil. TepMmoxummuueckue bubnmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenus mo ypaBHeHUSIM

23 XUMHYECKUX PEAKIUi 1 bubmnorexa LIOK

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

TEPMOXHUMHUYECKUM yPaBHEHUSIM
CKopocTh XMMHUYECKOH peakuuu, eé

24 3aBUCUMOCTD OT Pa3IUyHbIX

¢dakropoB. Katanus u karaau3aTopbl




I'omorennsie u TCTEPOTCHHEBIC

25
peakiuu
[IpakTrueckas padota Ne 1 mo teme
" bubnmoreka [JOK
26 Bnusiaue pa3nudHbIx GakTopoB HA
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUUYECKOU PEaKIIUU
7 OOpaTtumbie U HEOOpATUMBIE bubnmoreka [JOK
peakunu. XuMHUYECKOE PAaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme
)3 "BinsiHre pa3inyHBIX (GaKTOPOB HA bubnnoreka [JOK
MOJIOKEHNUE XUMHAYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHS"
DIIEKTPOJIMTHYECKAS TUCCOIUAIIHS.
29 CI/IJII:HI:)IG U CJIa0bIC AIEKTPOJIMTHI bubmorexa [IOK
P ' https://m.edsoo.ru/St766bdf
Crenenp TUCCOIUAIIN
HNonnoe npoussenenne Boasl. Cpena
30 BOJHBIX SCTBO oB. Bogopo HBII;I bubmorexa [TOK
g p POB. BOAOPOA https://m.edsoo.ru/3966ca89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIIHNE B paCTBOPax bubmorexa [JOK
p B p p https://m.edsoo.ru/09d5a9bd
3JEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
" bubmuorexa [JOK
32 XHWMHUYECKUE PEAKIIUN B PACTBOPAX
" https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEITEHO-BOCCTAHOBUTEITHHBIC
33 eakuy. Ba)kxHeHIe OKUCIUTEIN 1 bubmorexa [IOK
DEAKHIH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIH
34 Meroa 31eKTpPOHHOTO (3JIEKTOHHO- bubmuoreka [JOK

HMOHHOT0) O6amaHca

https://m.edsoo.ru/fb691387




35 DIIEKTPOJIN3 PACTBOPOB U PACILIIaBOB bubnnoreka [HOK
BCIICCTB https://m.edsoo.ru/93fb97d2

bu6mmoreka [IOK

36 Pemenue 3aga4 pa3nu4yHbIX TUIIOB

https://m.edsoo.ru/5a859d16
37 Pemenue 3aiay pa3nuyHbIX TUIIOB bubmmorexa [OK
A& https://m.edsoo.ru/5afa265d
Cucremaruzanusa 1 0000IIeHnE
. " bubnnoreka [JOK
38 3HaHUM 1Mo Teme "XuMuueckue
" https://m.edsoo.ru/c161eb85
peakiuu

39 KonTponbhas pabota no teme bubnuorexa [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Iepunonnueckoii cucreme

40 XAMUYECKHX di1eMeHToB /1. U. bu6mmoreka [IOK
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ousnyeckue
CBOMCTBa HEMETAJIOB
Amnotponusi HEMETaUIoB (Ha

41 pUMepe KUCIopoa, cepsl, pocdopa bubnrotexa LIOK

prMep poJa, cephl, p https://m.edsoo.ru/ef92c91c
U YTJIepoJia)

4 Bonopon: nonydenue, pusndyeckue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA. ['mapuibl https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0XJIEHUE B IPUPOJIE,

43 CMOCOOBI OTYYECHHUS (I)H3quec§1/1e u Bubmmorexa LIOK

YT, https://m.edsoo.ru/4e223795
XUMUYECKHUE CBOWCTBA
I"anorenoBoxopoasl. Baxxueiimue
bu6mmoreka [IOK
44 KHUCJIOPOJACOAEPKAIIUE COEAUHEHUS

TraJJIOrCHOB

https://m.edsoo.ru/6b3255e6




JlaGopaTopHble U MIPOMBIIIIJICHHbIE
CTIOCOOBI TIOTYYEHUS TaTOT€HOB.

bu6mmoreka [IOK

45
[IpuMeHeHue rajnoreHoB u ux https://m.edsoo.ru/6971aca4
COEJIMHEHU
[TpakTrueckas padota Ne 4. Permenue
bu6mmoreka [IOK
46 AKCIEPUMEHTAIBHBIX 3314 10 TEME
" " https://m.edsoo.ru/8b26fecd
T"aymoreHsl
Kucnopon: nabopatopHsie 1
MIPOMBIIIICHHBIEC CITOCOOBI
bubmuorexa [JOK
47 MoJTy4eHus, Gpu3ndeckue u
. https://m.edsoo.ru/c8abc36a
XUMHYECKUe cBoicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
bubmuoreka [JOK
48 OKCHUIBI M IEPOKCHUIBI
s P g https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aga4 pa3nuIHBIX TUIIOB bubmorexa HOK
A& https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJIEHUE B IPUPOIE,
50 CH(I))CO6I>I MOJTy4EHUs (;I/I?;II)/IHGCKI/IC u Bubmmorexa LHOK
y L https://m.edsoo.ru/46afac16
XUMHYECKHUE CBOMCTBA
bubmuorexa [JOK
51 CepoBogopo, CyIb(Puan
POBOZOPOLL, CY LU https://m.eds00.ru/7¢875999
Kucnopoaconepxariue coefuHeHUs
52 cepbl gCO6CHHIZ)CTI/I CBOWCTB CEpPHOM bubmorexa HOK
PEL- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
IIpakTruyeckas pabora Ne 5. Pemenue
53 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmorexa HOK
" P N :['I https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
54 A30T: HaxX0XJAEHUE B IPUPO/IE, bubmuorexa [JOK

CrocoOBI MOTydeHUsI, PU3nIEcKue u

https://m.edsoo.ru/badd2255




XHUMHYECKHE CBOMCTBA. AMMHAK,

HUTPH/IBI
Kucnoponcoaep:xaiiue coeiuHeHUs
P P . bubnmoreka [JOK
55 azota. OCOOCHHOCTH CBOKMCTB
. https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubmumorexa [IOK
COCIMHEHUI. A30THBIC YI00peHUs https://m.edsoo.ru/129f5059
docdop: HaAXOKIEHUE B IPUPO/IE,

57 CHIOCOOBI TIOy4YeHUS, PUINICCKUE U bubnnoreka [JOK
XUMHYECKHE CBOMCTBA. Dochuabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxkcunpl dhocdopa,

58 docho c(cl)) e(bmz ue Kucinotel. Conn bubmmorexa [TOK

p Z\E prratl ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 ITpumenenue pocdopa u ero bubnnoreka [JOK
coequHeHmnil. ocopHbie y100peHHs https://m.edsoo.ru/a218070a
[IpakTnueckas padora Ne 6. Pemenue

bu6mmorexa [IOK

60 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3oT u pochop 1 ux coenuHEeHUs
VYriepoa: HaX0XJACHHUE B IPUPOJIC,

61 AJUTOTPOITHBIE MOTU(PUKAIIHH; bubnmoreka [JOK
(bu3MYeCKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxcun yriepoaa(Il), oxcu

62 TJIe lf)ya(l\rf)) r(on)LHaﬂ KfICHOTa " bubmmorexa [TOK
y_, poaL 4 https://m.edsoo.ru/dba58adf
e€ conu

bubmuoreka [JOK
63 Pemenue 3aga4 pa3nuyHbIX TUIIOB

https://m.eds00.ru/6029b609




Kpemuuii: HaxoxJIeHUE B IPUPOJIE,

bu6mmoreka [IOK

4 0 e
6 CTIOCOOBI Oy CHNA, PU3HICCKHE H https:/m.edsoo.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxcun kpemuusi(IV), kpemHueBas bubnmoreka [JOK
KHUCJIOTA, CUIIAKATHI https://m.edsoo.ru/3170e7bl
[IpumeHeHne KpeMHUs U €ro bubnuoreka [IOK
66 coenunennii. CTEKII0, €T0 https://m.edsoo.ru/393cdacO
IOJIyYE€HHE, BUIBI CTEKIA https://m.edsoo.ru/5823cefb
67 Pemrenue 3amau pa3auvHbIX THIIOB bubmmorexa LOK
s p https://m.edsoo.ru/b624£801
68 CucremaTu3aius 1 0000IIeHNE bubnuorexa [JOK
3HaHui no treme "Hemeramibr" https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa mo teme bubnnoreka [JOK
"Hemeramsr" https://m.edsoo.ru/d0484c76
70 AHanus pe3yabTaToB KOHTPOJIBHON bubnnoreka [JOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/2b7e¢9510
[TonoxeHne MeTaJIOB B
[Iepnonnueckoii cucreme
71 XUMHUYECKHUX DJIEMEHTOB. bu6mmoreka [IOK
Oco0eHHOCTH CTPOCHHUS https://m.edsoo0.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mwme puznueckre CBOMCTBA
72 Me::nnoq; [Ipumenenne meTaaioB B bubmmorexa [OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmunaBsl MetasuioB. Kopposus bubnmoreka [JOK

METAaJIJIOB

https://m.edsoo.ru/42b872e3




bu6mmoreka [JOK

74 Pemenue 3agau pa3nuyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUUYECKUN P
N bu6mmoreka [IOK
75 HanpspkeHud MeTtaiioB. O0mue
https://m.edsoo.ru/94eb377a
CHOCOOBI TIOJTYYEHUST METAIIIOB
OO1as xapakTepucTUKa METalIOB
[A-rpynnei [leproanueckoil cuctemsl
76 XUMHYECKHUX 31eMeHTOB. HaTpuit u bubnnoreka [JOK
KaJIMi: TIofydeHue, pu3udeckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
OO01mas xapakTeprcTUKa METaJIOB
ITA-rpynnst Ilepuonnueckoi
CUCTEMBI XUMHUUYECKHUX AJIEMEHTOB.
. . bubnuorexa [JOK
77 Marnuii 1 Kanplui: IOJIy4YeHue,
° https://m.edsoo.ru/7¢3e49c0
(bu3MYecKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COCAMHEHUI
73 JKEcTKOoCTh BOJBI U CIIOCOORI €€ bu6mmoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/c74bfae9
AmoMUHUHR: IoNyueHue, pu3ndeckue
. bubnmoreka [JOK
79 ¥ XMMHYECKHE CBOMCTBA,
https://m.edso0.ru/0e79b266
MIPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCUIA U
20 TUAPOKCH/IA aTIOMHUHUS, bubmuoreka [JOK
TAAPOKCOKOMIUIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
IIPUMEHEHHE
81 Pemenue 3ana4 pa3nu4HbIX TUIIOB




[IpakTrueckas padota Ne 7. Permenue

bu6mmoreka [IOK
82 SKCIEPUMEHTAJIBHBIX 3a7a4 10 TEME
" " https://m.edsoo.ru/27a4af43
Mertasibl TJIaBHBIX TOJATPYIII
OO6m1as XxapakTeprucTHKa METAILIIOB
23 mo6ouyHbIX oArpymnm (b-rpyrmm) bubmuorexa [JOK
[Tepuonuueckoit cucTeMsl https://m.edsoo.ru/610d7431
XUMHYECKUX AJICMEHTOB
du3nYecKre U XMMUYECKUEe CBOMCTBA
. bubnuorexa [JOK
84 XpoMa M €ro COeIMHEHUM, ux
https://m.eds00.ru/991 1bef3
MPUMEHEHUE
Baxwuelime coelMHEHN Maprasiia.
bu6mmoreka [IOK
85 [lepmanranat xamusi, €ro
g https://m.eds00.ru/039d69c8
OKHUCJIUTEJIbHBIE CBOMCTBA
dusnvecKkue 1 XUMHUYECKUE CBOMCTBA
26 J)KeJIe3a M €ro COEINHEHNH. bu6mmoreka [IOK
[Tonyuenue u npuMEHEHUE CIUIABOB https://m.edsoo.ru/1b7f8741
xKeresa
dusnvecKkue 1 XUMHUYECKUE CBOMCTBA
87 MEIU U €€ COeqUHEHNI, UX bubmnorexa [IOK
’ https://m.eds00.ru/2bc0f954
MIPUMEHEHHE
du3nYecKre U XMMUYECKUEe CBOMCTBA
28 IIMHKA ¥ €r0 COSANHEHUH, UX bubmuorexa [JOK
IIpUMEHEHNE. | NIPOKCOKOMITIEKCHI https://m.edsoo.ru/b1{2beal
IHHKA
IIpakTruyeckas pabora Ne 8. Pemenue
bubmuorexa [JOK
89 AKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME
" " https://m.edsoo.ru/abe352¢ea
MeTtansl TOOOYHBIX MTOATPYIITT
bu6mmoreka [IOK
90 Pemenue 3anay pa3nuyHbIX TUIIOB

https://m.edsoo.ru/a8b83d83




O0001IeHrEe U cUCTEMAaTU3aIUs

bu6mmoreka [IOK

91 M3Y4YEHHOI'0 MaTepuaa Io TeMe
" 4 " P https://m.edsoo.ru/e91fe975
Meraubl
9 KouTponbhas pabota no teme bubnmoreka [JOK
"Meramnst" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yJbTaTOB KOHTPOJIbHON bubmumorexa [IOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/9ebff2fd
Poins xumun B obecnieueHNH
04 YCTOMYHMBOTO pa3BUTHUSA bubnuoreka [IOK
yenoBeyecTBa. [loHsATHE O HaAyYHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEI0BAaHUS BEIIECTB
Hayunble npuHUUITBI OpraHU3aluu
95 XUMHYECKOTO IMPOU3BOICTBA. bubnnoreka [JOK
[IpomblieHHbIE CIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIy4YEHHUS BaKHEHIIINX BEIIECTB
XUMUYECKOE 3arpsi3HEHNE
96 OKpYKaroIllel CpPelbl U €ro Bubmmorexa LIOK
Py B pe https://m.edsoo.ru/9f11bf51
MIOCIIEACTBUS
97 XHMHS U 300pOBbE YEIIOBEKA. bubnnoreka [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
Xnmus iy, Poas Xxumum B
. bubmuorexa [JOK
98 oOecrieueHnH MUIIEBONA
https://m.edsoo.ru/1f7b5bd2
0€30MacHOCTH
99 KocMmeTrnueckue u napdromepHbie bubmuoreka [IOK
cpeacTBa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
XuMusi B CTPOUTEILCTBE.
N bu6mmoreka [IOK
100 Bakneime cTpouTeNbHbIE U

KOHCTPYKIMOHHBIC MaTCPpHAJIbI

https://m.eds00.ru/61¢69003




XHUMHS B CEILCKOM XO3SIHCTBE.

101 Opranuueckre 1 MUHEPATIbHBIE 1 bubmmorexa LHOK
https://m.edsoo.ru/fd39587d
yAo0peHus
102 Cucremaru3zanus u 0000IICHIE | bubmuoreka [JOK
3HAHUM 1O TeMe https://m.edsoo.ru/db979c70
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kox

NpoBepPsIeMOro
TpeOOBaHMS

1

1.1

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHero
0011ero o6pa3oBaHus

BJ'Ia,[[CHI/IC CHCTEMOM XMMHYCCKUX 3HaHI/II‘/'I, KOTOpasA BKIO4YacCT:

OCHOBOIIOJIATAOIINE TMOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOIIbI,
JJIEKTPOHHasE 000JI04Ka aroMa, s§-, p-, d-3JEKTPOHHBIE OpPOHUTAIM
aTOMOB, OCHOBHOE U BO30Y>KJIEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJIa,
BaJIEHTHOCTb,  DJIEKTPOOTPHUILIATEIBHOCTh,  CTENEHb  OKHUCIIEHUS,
XUMHYECKas CBs3b (G- M T-CBSA3b, KpaTHbIE CBS3M), TMOpUIM3ALMS
aTOMHBIX OpOWTaNel, KpUCTAJUIMYECKas pemeTka, MOJIb, MOJISIpHAs
Macca, MOJSIPHBI 00BEM, MOJIIpHAsS KOHIEHTPAIHs, PacTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTANIOTHAPATHI, YTIEPOIHbIN
CKeneT, (QyHKIMOHAIbHAs TIpyMIa, pajuKall, U30Mepbl, CTPYKTypHas
dopmyna, wu3zomepuss  (CTpyKTypHas, TreomeTrpuyeckas  (Luc-,
TPaHCU30MEpPHS), TOMOJOTMYECKUH psJl, TOMOJOTH, YIJIEBOAOPOJBL,
KHCJIOPOJ- U a30TCOJEprKalllue COeTMHEHMs, OMOJIOTMUECKU aKTHBHBIE
BellecTBa (YIrJIeBOJIbl, JKUPHI, OCJIKH), MOHOMED, OIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PUPOPMUHT,
TUINBl XMMHMYECKUX pPEAKUUl (OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE,
9K30- M DJHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, MEKTPOJIMTHI,
HEDJIEKTPOJIUTHI,  JJEKTPOJIUTUYECKAass  JAMCCOLMAIMs,  CTENEHb
JUCCOLMALINY, OKUCIIUTENb, BOCCTAHOBUTEIb, JJIEKTPOIU3, CKOPOCTb

XUMHUYECKOH pCaKknuuu, XUMHYECKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOpUS XHUMHUUYECKOTO CTPOEHHUS OPTraHUYeCKHX
BewectB A.M. bytnepoBa, Teopus 3JIEKTPOIUTHYECKON TUCCOLMALINH,
[Tepuoanueckuii 3akon [I.M1. MenneneeBa, 3aKOH COXpaHEHHSI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUH, MUPOBO33PEHUYECKHUE
3HAHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BCIICCTBA HA ATOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIIPHOM YPOBHSAX




1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOANHAMHUYCCKUX u KHHECTHYCCKHUX 3aKOHOMCPHOCTAX ux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

1.4

1.5

(aKTOJIOTHUECKUE CBEIEHHUS O CBOICTBAaxX, COCTaBe, MOJYYCHHH U
0€30IaCHOM  HCIOJb30BAHUM  B@KHEHIIMX  HEOPraHUYeCKUX U
OpPraHMYECKHUX BEIIECTB B OBITY M NPAKTUYECKOH AEATeNbHOCTH
4esioBeKa

oOure HayyHble IPUHIMIBI XUMHUYECKOIO IIPOU3BOJICTBA (HA IpUMEpe
IPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, MepepaboTKH

HeTH)

CdopMupoBaHHOCTb YMEHUI BBISBIISATH:

2.1

22

XapaKTepHble TMPU3HAKKM U B3aUMOCBSI3b M3YUYEHHBIX MOHSITHUH,
OPUMEHSTh COOTBETCTBYIOIME MOHATUS NPH ONHUCAHUM CTPOEHUS U
CBOWCTB HEOPTaHUYECKUX M OPTaHUUECKUX BEIIECTB U UX IPEBpAILCHHH
B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUAMU U NPEICTABICHUAMU
JIpYTrUX IpeIMEeTOoB /i 001€e 0CO3HAaHHOIO MOHUMAHUSI U OObSICHEHUS

CYIHIHOCTH MAaTCpHaAJIbHOI'O CAMHCTBA MHpa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

3.2

HAaNUMEHOBAHUS XUMHUYECKUX COCIMHEHUA MEXIYHAPOIHOrO COK3a
TEOPETUYECKOM M TMPUKIAJHON XMMHM M TpPUBHAJIbHBIE Ha3BaHUs
BEILECTB, OTHOCSIIMXCA K M3YyYEHHBIM KJIACCAM OPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHUI

XUMHUYECKYIO CUMBOJHKY JJIS COCTaBJICHUS (POPMYJT HEOPTaHHUECKHUX
BEIIECTB,  MOJICKYJISIPHBIX U CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKPAIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHuYeCKUX BEIECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DHUITMPOBATD:

4.1

HCOPTraHNMYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHs H

KpUTCPpUHN IJIA KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnvdcCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAHHs H

KpUTCpUHN IJIA KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3MYHBIM MPU3HAKaM (YMCIY M COCTaBY PEarupyrolinuX BEIEeCTB,
TerioBoMy 3((dexTy peakuu, H3MEHEHUIO CTereHed OKUCICHUS
AIIEMEHTOB, 00PAaTUMOCTHU peaKIMH, yUYaCTUIO KaTalnu3aTopa)

ChopMupoBaHHOCTh YMEHHSI XapaKTEPU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXXIEHHOM COCTOSIHUM) W HOHOB

XUMHYECKHX 3JIEMEHTOB | — 4 mepuonos Ilepronnueckoil cucTemsl




J.N. MenzaeneeBa 1 X BaJEHTHbIE BO3MOKHOCTH, UCITOIb3YsI IOHATHS

§-, p-, d-2TEKTPOHHBIE OPOUTAIIN, SHEPIETUUECKUE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 1O

nepuoaaM U rpynmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh yMEHHUSI COCTaBIATh YPAaBHEHHS XUMHYECKUX
peaKIMii ¥ paCKPbIBATh UX CYITHOCTb:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peakiuii HIOCPEJICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

YpaBHEHHsI PEaKIUil pPa3IMYHBIX THIIOB; TIOJHBIC M COKPAIIEHHBIC
YpaBHEHHsI pPEaKIUid HMOHHOTO OOMEHa, YYHTHIBAas YCJOBHUS, IPH
KOTOPBIX 3TH PCaKIUKU UAYT 40 KOHIIA

peakuuii TUAPOIM3a, Peaklnil KOMILIEKCOo0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CdopMUpoOBaHHOCTH YMECHHS ITOATBEPKIATh:

8.1

Ha KOHKPETHBIX MPHUMEpPAX XapakTep 3aBUCUMOCTH PEAKIIMOHHON
CIIOCOOHOCTH OPraHMYeCKUX COEIUHEHUI OT KpaTHOCTH U THUIIA
KOBAJICHTHON CBS3U (G- M T-CBSI3U), B3aUMHOT'O BJIIUSHUS aTOMOB U
Ipynn aToOMOB B MOJIEKYJaX, a TaKXKe OT O0COOEHHOCTEW peaau3alnuu

Pa3IMYHBIX MEXaHHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XAPaAKTCPHBIC XHUMHUYCCKHUC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIMMU

DKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKT€pU30BaTh COCTAB U Ba)kHeHIne
CBOMCTBA BEILECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpynnamM COeAMHEHUI (MpOCThle BEIIEeCTBA, OKCHUIBI, THIPOKCHJBI,
COJIM; YTJIEBOAOPO/BI, IPOCThIE 3PUPHI, CIUPTHL, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIIEBOIbI,

aMUHBl, aMUHOKHCIIOTBI, OEJIKH)
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10.1

ChopMHpPOBAaHHOCT, yYMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMylilaM U ypaBHEHUSAM XUMHUYECKHX PEAKIUi C HCTHOIb30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIM TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM JI0TH, BHIXO/IA MMPOAYKTA PEAKIIUU

10.3

TEIUIOBOTO 3P dexTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOM (POpMYJIBI BEllecTBa

11

Bitagenue cucteMoil 3HaHUN O METOJAaX HAy4HOI'O IO3HAHMS SIBICHUN
HOPUPOJBI, HCHONb3YEMBIX B €CTECTBEHHBIX HayKax W YMEHHE
OPUMEHATh ATU 3HAHUA MPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIs1 OOBSICHEHUS! XUMUYECKUX SBICHUH, MMEIOLINX MECTO B
IPUPOJIE, TIPAKTUUECKON NEATEIbHOCTH YEIOBEKa U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (KMCIOJB30BATh) 3HAHUSA O
COCTaB€ M CBOMCTBAax BEIIECTB MJISi HKCHEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCUTENIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHBIC XUMUYECKHE 3HAHUA JUUISI OOBSCHEHUS W MPOTHO3WPOBAHUS
SBJICHUI, MMEIOLINX €CTeCTBEHHOHAYYHYIO MPHUPONY; Ui TPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyalusX, CBA3aHHBIX C XAMUCH

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUN
OKCIIEPUMEHT (TOJyYE€HHWE M HM3YYCHHE CBONCTB HEOPTaHHMYECKUX U
OpPraHMYeCKHUX BEIIECTB, KAa4EeCTBEHHBIC pPEAKIUU YTIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPKALIMX OPraHUYECKUX BEIECTB,
peUIeHHe  OKCIIEPUMEHTANBHBIX  33aad [0  PaclO3HABAHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJICHHEM TPaBUII
Oe3omacHoro oOpallleHuss C  BellecTBaMM U Ja0OpaTOPHBIM
o0opyioBaHueM; (GOPMYIMPOBATH LIETU UCCIIEOBAHUS; TPEACTABIAT
B pa3NU4yHON (opMe pe3ysbTaThl AKCIEPUMEHTA, aHAJIU3UPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTH YMEHHUS OCYILECTBIIATh LI€IE€HANPaBICHHbIA MOMCK
XUMHYECKOW HHGPOpMAallMM B pPAa3JIMYHBIX HCTOYHMKAX (HayuyHas H
yueOHO-Hay4Hasl JTUTEpaTypa, CPeACTBAa MAacCOBOW MH(OpMAlUU, CETh
WutepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHpOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

CopMuUpOBaHHOCTh YMEHHS TPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN IKOJIOTUYECKON 0e30macHOCTH
MOCTIEICTBUI OBITOBOM W MPOW3BOACTBEHHON JIEATENLHOCTH YeTOBEKa,
CBSI3aHHOW C TmepepabOTKoW BemecTB; CHOPMUPOBAHHOCTh YMEHUUN
OCO3HAaBaTh  OMACHOCTh  BO3JCUCTBUS HA JKMBBIE OPTaHU3MBI
onpenenéHme BCIICCTB, IIOHHMMasA CMBICJI IIOKas3aTeid npenenLHoﬁ

IIOHyCTPIMOfI KOHIOCHTpAlU, W TMOSACHATbL Ha IMPUMEpax CII0COOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPCAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
O XUMHUun

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

Crpoenue BemmectBa. CoBpeMeHHasi MOZIENb CTpOeHUs atoMa. Pacripenenenue
ANIEKTPOHOB 110 JYHEPreTHYEeCKUM YpoBHAM. Kitaccnpukamms XuMHYECKHX
areMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPreTHYECKUX YPOBHEH aTOMOB (s-, p-,
d-3nemenToB). OCHOBHOE U BO30Y>KAEHHOE COCTOSHHS aTOMOB. DJIEKTPOHHAS

KoH(uUrypaius aroma. BaneHTHbIE JIeKTPOHBI

1.2

Ilepuonnueckas cucrema xumuueckux onemeHtoB .M. Menneneesa.
®usuyeckuit cmbica Ilepuoguueckoro 3akona [.M. MenneneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB DJEMEHTOB M HX COCAMHEHUM I10
nepuoiaM M TpyIaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJIHBIX COGI[HHGHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BanentHocTh. DnekTpooTpuniareabHOCTh. CTEneHb OKUCICHUS

1.4

Bunbl xumMnuueckoil cBs3M (KoBaJleHTHAas!, MOHHAs1, METaJNInYecKasi, BOJAOPOIHAas)
U MexaHM3Mbl €€ oOpazoBaHMs. MeXMOJIEKYJISpHbIE B3aUMOJICHCTBUS.
BemectBa  MOJNEKYJSAPHOIO M HEMOJIEKYJSAPHOIO  CTpOCHHUA.  THIIbI
KPUCTAJIMYECKUX PELETOK. 3aBUCUMOCTh CBOMICTBa BELIECTB OT THUIA

KPUCTAJUIMYECKOW pEeIETKH

1.5

Xumuueckass — peakuus.  Krmaccupukauus — XMMHUYECKHMX — peakUuid B

HEOPraHMYEeCKON U OpraHM4ecKoi XUMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB

1.6

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.7

TennoBble 3¢ (exThl XMMUYECKUX peakiuil. TepMoXxuMHuUuecKre ypaBHEHHS

1.8

1.9

1.10

O6paTI/IMBIe pCaKknuu. XHUMHYECKOE PpaBHOBECHUC. CDaKTOPBI, BJIMAKOIIMUC Ha

COCTOsIHME XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnexTponuTuyeckas aucconuanus. CuibHbIe U cliabble d7eKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAs, HEWTpanbHas, IienodHas. CreneHb
Jquccoruanuu. Peakiiuym HOHHOTO 0OMeHa

I'upponus coneit. MonHoe nipou3sBenenue Bobl. Bonopoaneiil nokasarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMd  pacTBOPOB:  MaccoBasi  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJISIpHAs KOHILEHTpauud. HaceliienHsie u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaJ'IJ'IOl“I/IIIpaTLI




1.12

OKHCIUTEIIFHO-BOCCTAHOBUTEILHBIC pCaKkIuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM pH. MeTosl anekTpoHHOro 6anaHca

1.13

DJIeKTPOIIN3 PAaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMHH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HCOPTraHN4YCCKUX BEIICCTB

2.2

2.3

XUMHYECKHUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kaauil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [UHK, XPOM, XKEJIe30, Mellb) U HX coenuHeHui. Oomue
CIIOCOOBI TIOJTYYCHHSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BAKHEHINMX HEMETa/UIOB (TaJOTEHOB, CEpbI, a30Ta,
docdopa, yriaepoma W KpEeMHHUS) W HX COCAMHECHUH  (OKCHUIOB,

KHCJIOPOJICO/IEPIKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHUI )

24

I'ereTmueckas CBI3b HCOPTaHNYCCKUX BCIICCTB, IPUHAMJICKAIIUX K

Pa3jInYHBIM Kj1aCcCaM

2.5

#H##Par#H##1 nenTnukanns HeopraHmueckux coeiuHeHnii. KauecrpeHHuble

pC€aKluu Ha HCOPIraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMHUH

3.1

OCHOBHbBIE TIOJIO)KCHHUSI TEOPUU XHUMHYECKOTO CTPOCHHUS OPTraHUYECKHUX
coenuHeHuit A.M. byTnepoBa. YriiepoHblii CKelneT OpraHundeckoil MOJIEKYIIbI.
KpaTHoCTh XMMHUYECKOUW CBS3H. S- U P-CBSI3U. sp3-, sp2-, sp-THOpUAM3AIIH
opOuTasneit aToMOB yryiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHust MoJieky. ['omonoru. ['omonornueckmii psaa. Mizomepust u nzoMepsl

3.2

[TonssTue o  QyHkuMoHanbHOM  rTpynme. OpueHTanuoHHblE  3()PeKThI

3aMeCTUTEIEN

33
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3.5

[IpencraBnenne o kinaccupuKauu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPTaHMYECKUX COEIMHEHUN (CHUCTEeMaTHuecKas) W TpPUBHAIbHbIE HA3BAHUS

BaKHEHIIINX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOp3.I[HK8.HBHHfI U HOHHBIM MEXaHH3MEI pCaKkuu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinena

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, AETUIPUPOBAHKE,
TEPMUYECKOE pPa3JIOKEHHE, KPEKWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxmnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MAaJIbIM

pa3sMEpoOM IHUKIJIA. Peakuuu NMPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEAKIIMK MPUCOEINHEHHS (TaIOr€eHUPOBaHUE,
THJIPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
nojguMepu3ayy. IIpoMblnuieHHble W J1a00OpaTOpHblE CHOCOOBI MOMY4EHHUs

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA AJIKaJUEHOB: PEaKLUMHM MPUCOCAUHEHUS
(rumpupoBaHHe, rajlOreHUpPOBaHUE), ropeHust u nonumepusauuu. [lomyuenue

aJIKaIUuCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKLIUH TPUCOEANMHEHUSI (TaJOr€HUPOBaHUE,
THIPUPOBAHUE, TUApATAIUs, THIPOTAIOTeHUPOBAaHKE) KaK CIOCO0 MOITyYEeHUS
MOJIMMEPOB U APYTUX TMOJE3HBIX NPOAYKTOB. Peakuuu 3amenienus. ['openue
alEeTWIEHAa KaK MCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU [UIsl CBapKH U

pe3ku MetaiioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWUMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUU DIEKTPOGUILHOTO
3aMelIeHMs], MpHUCOeAHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBanue). Peakuus
ropeausi. OCOOEHHOCTH XUMHUYECKHX CBOWCTB Toiyousa. [lonydenue Oensona.
Oco0eHHOCTH XHMMHUYECKHX CBOWCTB cthuposa. [lomumepusanusi cTtuposa.

Crioco0sbI MOTy9YeHHS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOAOPOIOB

3.10

Cnuptsl. IlpenenpHble OJHOATOMHBIE CHHUPTHL. XHMHUYECKHE CBOWCTBA:
B3aMMOJICIICTBME C HAaTpUEeM KaK CHoco0  yCTAaHOBJEHHS  HAJTUYMS
TMJIPOKCOTPYNIbI, C  TaJlOr€HOBOJAOPOJAAMU KaK  CHOCO0  IOJy4eHHUs
pacTBOpUTENIeH, BHYTPU- M MEXMOJEKyJsApHas Jaeruapartauus. Peaxnus
ropenusi. [lomyueHune sTaHona: peaknus OpOXKEHUS TIFOKO3BI, THAPATAIUS
ATWJIEHA. OTWUJICHIJIMKOJIb M IJIMUEPUH KaK IPEJICTaBUTENIN MPEIesIbHbBIX

MHOI'0AaTOMHBIX CIIMPTOB

3.11

3.12

®enon. Xumuueckue cBOMCTBa ¢eHona (peakuuu ¢ HaTpUeM, TUAPOKCHUAOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX albJAECTUAOB: THIPUPOBAHHUE;
KayeCTBEHHbIE PEAKIMU Ha KapOOHWIbHYIO Tpymmy (peakuus «cepeOpsHOro
3epkaiay, B3auMoaenicteue ¢ ruapokcuom meau (I1). [onydyenne npenenbHbIX
AJIBACTUAOB: OKHCIICHUC CIHPTOB, ruaparanuvsa aneTUJICHA. AIIGTOH KakK

MNpeaACTaBUTECIIb KETOHOB. OcobeHnHOCTH pCaKnnun OKUCIICHUS allCTOHA

3.13

KapOoHoBBIE KHCIIOTBI. XMMHUYECKHE CBOMCTBA MPEIEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHYECKHX CBOMCTB MypaBbUHOM
KUCJIOTHL. [lomydyeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE QJIKAHOB, QJIKEHOB, NMEPBUYHBIX CIHMPTOB, albIAETHMAOB. Beicimue

MNpEACIIbHBIC U HCITPCACIIBbHLIC Kap60HOBBIC KHCJIOTBI

3.14

Cnoxubple >Qupbl U kupbl. CHocoObl MOJydYeHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHbBIX 3(UPOB B
NUIeBo U mapdroMepHoil MpoMbIIUIEHHOCTH. JKUpPBI Kak CIO0XHBbIE 3(UpPbI
[NIMLIEPUHA M BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOICTBA >KUPOB:

TUAPUPOBAaHUE, OKHcIeHHe. ['maponus, win OMbUIEHHE, )KMPOB Kak CIOC00




MPOMBIIIJICHHOTO TOJIyYeHHs COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBLUIA Kak

COJIM BBICHIHNX Kap6OHOBbIX KHCIIOT

3.15

XWMHUYECKHE CBOMCTBA IJIIOKO3Bbl: pPEaKUMM C YYaCTUEM CIHUPTOBBIX U
IBJETUAHON TPYNIl U MOJIOYHOKHUCIIOE OpokeHue. [IpumeHenune rioko3bl, e
3Ha4YeHUE B KU3HEIeATeIbHOCTH opranu3ma. Jlucaxapuasl: caxaposa, MajabTO3a.
BoccranaBnuBaroniue M HEBOCCTAHABIIMBAIOLIME AMcaxapulpl. [ uaponus
aucaxapunos. [lonmcaxapuasl: kpaxmall, NUKoreH. CTpoeHne MaKpOMOJIEKYII
KpaxMmajla, TJIMKOT€Ha M LeJUIono3bl. Pusnueckue CBOWCTBA Kpaxmala U
LEJUT0JIO3bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmaia: THIpOJIM3, KauyeCTBEHHas
peakuus ¢ MoAoM. XUMHUYECKHEe CBOMCTBA LEJIIFOIO3bI: THAPOJIN3, OTyYCHHUE
3¢pupoB 1emnono3sl. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHUCKO3a,

aleTaTHbIN MIENK)

3.16

AMuHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTaMHU,
peaknus TOpeHHsS. AHWIMH KakK IpPEJICTaBUTEIb apOMaTHYECKHX aMHUHOB.
XHWMHYECKHE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. I[loaydyeHMe amMuHOB aJIKWJIMPOBAHUEM aMMHaka U

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJICBOAOPOI0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI Kak amM(OTEpHbIE OpPraHUYEeCKHE
coeauaeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyromiie Oenku. XUMHUYECKue
CBOIiCTBa OETKOB: TUAPOJIN3, IeHATYpaIusl, KadeCTBEHHbIE (IIBETHBIC) PEAKIIIH

Ha OelKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIMMEPOB OT
cTpoeHUsI MoyieKyJ. OCHOBHBIE CHOCOOBI IMOJYYEHHSI BBHICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHU3aliu U nojukonaeHcauuu. Knaccuduxamms

BOJIOKOH

3.19

###Par#HH# nenTndukanus opraHMuecKux coeIMHeHNi. Pemenne

SKCIICPUMCHTAJIbHBIX 3a/1a4 Ha pAaCIIO3HABAHNUEC OPraHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'enernueckas cBsA3b MEXKy KJIACCAMU OPraHUYECKUX COCAMHEHUN

XUMUS U KU3Hb

XuMusa B moBceqHEeBHOW >ku3HU. [IpaBuna OGezomacHoOW pabOTHl C €AKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBON XUMUU

XUMUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIbCKOE XO3SIMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMUS U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIA HEDTIHON

rasbl, UX COCTaB U ucnoiab3oBaHue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

WCTOYHUKH yTIIEBOJIOPOIOB)

4.3

XUMHUST U IKOJIOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAloleW Cpellbl U €ro

nocaencteus. Oxpana rugpocgepsl, MOUBbl, aTMOC(eEphl, (GIOpbl U (hayHbI OT




XUMUYECKOro 3arps3HeHus. IIpoOGnemMa OTX0J0B M MOOOYHBIX MPOTYKTOB.

AJIBTepHaTI/IBHBIG HUCTOYHHKU SHCPTHUU

OO01mue mpeAcTaBIeHus] O MPOMBIIICHHBIX CIIOCO0aX MOMYyYEHUS! XUMUIECKIX

BEILECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIOTHI). YEpHas u

4.4 uBetHas  Metanyprus. CTekiio M CHWIMKaTHasT  IPOMBIIUIEHHOCTb.
[Ipombiniennast  opranudeckas xumus. CpIpb€ i1 OPraHUYECKOM
IIPOMBIIIIIEHHOCTH

5 Tunsl pacu€THbIX 3a1a4
51 PacuéTsl Macchl BeniecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
' BEIIIECTBA, Macce WK 00BEMY OHOTO U3 YYACTBYIOIIUX B PEAKLIUHU BEILIECTB

5.2 Pacuérel TemoBoro addexra peakuuu

5.3 Pacuérbl 00bEMHBIX OTHOLIEHHH ra30B IPU XUMHUYECKUX PEaKLUIX

54 Pacuérbr macchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIUU, ECIIU

' OJIHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )
55 Pacuérsl MaccoBoi MM 00BEMHOM JIOTH BBIXO/1A IPOIYKTA PEAKIIUU OT
' TEOPETUUYECKH BO3MOXKHOTO
Pacuéter macchl (00bE€Ma, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CITH

5.6 OJIHO M3 BEIIECTB JJaHO B BUJIE PacCTBOpa C OMpPEAeIEHHON MacCOBOM J10J1ei
pacTBOPEHHOTO BEIIECTBA

57 Pacuérhl ¢ ncmonbp30BaHUEM MOHITHH «MaccoBas OIS, «MOJISIpHAS

' KOHLEHTPALUsA», «PACTBOPUMOCTHY
HaxoxneHnne MonekysipHOil (popMyJibl OpraHU4eCKOro BEIIECTBA 10 €T0
5.8 IJIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €70 COCTAB, UJIH 110

IPOAYKTaM CrOpaHus




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

* Xumus; yrayonennoe odyuenue, 10 kinacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jlynuna B.B. O0miecTtBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «IIpocBemieHne

» Xumusi; yriayonenHoe ooyuenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox pexakuuert Jlynuna B.B. O6mectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE OOIIECTBO

«M3narenbcTBO «lIpocBenienne»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA
Meroanueckoe mocooue k yueonukam B. B. Epemuna, H. E. Ky3pmenko, B. U.

Tepennna u ap. «Xumus. YriyOneHHbd ypoBeHb». 10—11 kmacc

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HNHTEPHET
bu6mmoreka IJOK

https://urok.apkpro.ru
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