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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 ooOpaszoBaHusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealm3yeMoe B YCIOBUAX U PEepeHIIMpPOBAHHOTO,
npo@uibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JIst
aJanTaliyd UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, 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  OCHOBOIOJIATAIOIIUMU
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 HH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh 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; TOAXO0/M0B K (DOPMUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa3oBaTebHBIX JIOCTHXKEHHM OOydYaromuxcs B
paMKax HWTOrOBOM arTecTtaliu B (QOpMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUEHUS XUMUU:

e YCTAaHABIWBAE€T WHBAPUAHTHOE MPEIAMETHOE COJEpKaHHEe, 005S3aTebHOE
JUI U3y4YeHUs B paMKaxX OTIACJIbHBIX Mpoduiiei, mnpegycMaTpuBaeT



pacnpeneneHue W CTPYKTYpPHUPOBAaHHE €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 JIOTUKM MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
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
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
IPOrpamMMBel CPEIHETO o0r1ero o0Opa3oBaHUA (JINYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4e0HO-IT0O3HABATENbHBIX  ACMCTBHI  00ydarolierocs IO OCBOEHHUIO
CoJiep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHusl. 3a IpeieaMH YCTaHOBJIEHHOW MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOIIEH COAEpKAHUSI YYEOHOro MpeaMeTa «XUMHsD)
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJiokeHuasmMu PIOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoBaHHOTO O0yYeHHUST Ha ypPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HaNpaBleH Ha pealu3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAllOM MOJIyYEHHS] XUMUYECKOT0 00pa30oBaHus
B pAaMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3aLUAX CPEIHEro NpohecCHOHAIBHOTO0 00pa30BaHus.
B 31011 cBSI3M M3yudeHue npeaMera « XuMHush» OpUEHTUPOBAHO TPEUMYILECTBEHHO HA
pacliMpeHre M YIIIyOJeHHEe TEOpPEeTUYECKO U MPaKkTUYECKOM MOATOTOBKU
oOy4Jaronxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPUIb 00yUEHHUs, B TOM YHUCIE C
NEPCIEKTUBON  MOCJIEAYIOMIEr0 TIOJMY4YeHHs] XHMHUYECKOro oOpa3oBaHMs B
opranuzanusx mnpodeccuoHanbHoro obpasoBanus. Hapsgy ¢ atum, B cBere
tpeboBanuit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMsS (eaepanibHON
o0pazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHUs U3yUEHUE TIPeAMETa
«X¥UMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33]1a4 BOCIUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0yyarmuxcsi, Ha (HOPMUPOBAHUE Yy HHUX OOIIEHHTEIUICKTYaTbHbIX
YMEHHUM, YMEHMH palMOHAIM3alu y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JeATEIbHOCTH, UMEIOIIMX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN 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
OpraHM3alMd COJEPKAHUS STUX KYpCOB B IPOTrpaMMe IO XHUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryosIEHHOI0 ypOBHEN
U3YUYEHUS NIPEIMETA.

OcHoBy coaepxaHust KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpPraHWYECKasi XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs NpeAMeTa. JTa CUcTeMa
3HaHUU TIOJy4YaeT ONpPENEIEHHOE TEOPETUYECKOE JONOJIHEHHE, IO3BOJIAIOLIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINI 00bEM (haKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrayOn€HHOM YpOBHE HM3yYEHHs NIpeaMeTa oOecredeHa BO3MOKHOCTh
3HAYUTENIbHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIIIyOJIeHUs MPEACTABIECHUIN O CTPOCHUU
BEILECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSAX THPOTEKAHMS PpPEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOJAMHAMUKH.
N3yuenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHUIX
O CTpOeHUMH aroMa. XHUMHYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakUUd JOMOIHSIETCS
(GbopMUpOBaHHEM MpPEACTABICHUM 00 JJIEKTPOXMMHUYECKMX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MTPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM BJIUSHUHA aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIePKaHUE KYyPCOB XUMHH yTiyOaEHHOTO
YPOBHS U3yUEHHUS U1 KJIACCOB OMpeeaEHHOro npoduiis (rJ1aBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHW)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeAMEThbl. Tak, HampuMmep, B COJEpPKaHHUU
npeaMeTa A KJIacCoB XUMUKO-PU3NYecKoro npodusis 00ibI10e 3HaYeHUue OyayT
UMETh 3JIEMEHTHI yueOHOro Matepuana 1o oomei xumuu. [Ipu usyuenun npenmera
B JIaHHOM ClIy4yae akUeHT OyJeT cJelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYISIpHAS] TEOPUS
(MonekysipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM IpeAMETa I KJIACCOB XUMHUKO-
ouonornyeckoro npoduist OONbLINKM yAeNbHBIM Bec OyIeT MMeTh OpraHuYecKas
xumus. B aToMm ciydae nmpenocTaBisieTcss BO3MOXKHOCTB JiJ1st 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. Ilpu 3ToM 3HaHUA 0O
COCTaBE U CBOMCTBAX MPEACTAaBUTENIECH OCHOBHBIX KJIACCOB OPTAaHUUYECKHUX BEIIECCTB
CIIy’)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHbBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-Hay4dHble NOpeaMeTb», «MaremaTuka u
uHbopMaTuka» u «Pycckuil sI3pIK U TUTEpATypay.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCA (OPMHPOBAHUE OCHOB HAyKH
XUMUH KaK 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenne 3Toi 3a1a4n Ha
yriayOnEHHOM YypOBHE H3YYEHHs MpeAMeTa IMpeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUWA: O MAaTepUAJIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poJii B OOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl YENOBEKa, a TAaKXKE JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3[I0POBBIO U MPUPOJHON CpeJIE;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO POU3BOJICTBA;

e (dopmupoBaHHe y o0yJaromuxcs OCO3HAaHHOTO ITOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKUX 3HAHUN M1 OObSICHEHUs
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBICHUN, UMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30IaCHOCTH MOCIIEICTBUMN
OBITOBOM M TPOU3BOJCTBEHHOW JEATECIBHOCTH YeOBEKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPAOOTKOM BEIIIECTB;
yTITyOJIeHNe PECTABICHUHN 0 HAyYHBIX METO/IaX MO3HAHMS, HEOOXOTMMBIX
JUI. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JeATETbHOCTU U MOBCETHEBHOM KU3HHU.

B mnmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
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 TBOPUYECTBA B O00JIACTH TEOPETUUYCCKUX U
MPUKIATHBIX HCCIIEIOBAHUNM B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYAIbHBIX M TBOPUYCCKUX
CrIocCOOHOCTEM oOyuaromuxcs, (GpopMHpoOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpPa30BaHMIO W HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCJIOBHUIO YCHENTHON MPOo(EeCCHOHAIBPHON U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IIPUPOJIOIOIH30BAHUS,
Pa3BUTHE SKOJIOTHICCKOU KYJIbTYPhI, TPHOOPETEHHE OIMBITA OOIECTBEHHO-
MIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX JI 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 yaca B Hezelo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUH, MPEICTABIEHUE O MHOT000pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriaepoja. XHMHYEcKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSIX. TUIbl THOpUIN3AIIMKY AaTOMHBIX OpOUTANIeH yriaepoa.
Mexanu3Mbl  00pa3oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLUENTOpHbIN). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, [BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. IloHsTHe O CcBOOOAHOM paaukane, HykjiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOoneKyaspHble W  CTPYKTypHbIE  (HOPMYIIBIL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Bunabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YP(HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA 1
ME30MEPHBIN 3P PEKThI).

[IpeacraBnenne o KinaccupuUKaMK oOpraHuyeckux BemniecTB. llonarue o
dbyHkuuoHaabHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUu (TUIaBJICHUE,
OoOyIJIMBaHHE W TOPEHHE), KOHCTPYUPOBAHHE MOJEIEH MOJIEKYJl OpPraHUYeCKHX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKAHOB, SP-
ruOpuau3alnsi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KpEKuHra, ropenus. llpencrasinenue 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. ['oMosiorudeckuii psii aakeHoB, obmias (Gopmylia, 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 IPUCOCIWHEHHUS, 3aMELICHHUS B O-IOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOJSyYEHUSI U IPUMEHEHUE aJTKEHOB.

Ankaauensl. Knaccudukaius ankaaueHOB (CONPSsKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanuvie). 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
MU30MEpHS. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, Sp-
ruOpuu3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCANHEHNS, TUMEPU3ALUNA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJyYEHHS] U IPUMEHEHUE
AJIKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omomoruueckuii psiji apeHoB,
oOmrast hopMysia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeH3ona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B O€H30JIbHOM KOJIbLE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaIUKaAIOB, KapOOKCUIBLHOM,
TUAPOKCUIIBHOM, aMWHO- W HHUTPOTPYIIbI, aTOMOB TajlloreHoB. (OcoOEeHHOCTH
XUMHUUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl oydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosbs u mpoaykTsl ero nepepadorku. CrocobOsl nepepaboTku HeTH:



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

['eHeTHyecKas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTrCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrpyNmny, UIUAaHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wIEnNoYd. B3auMoaencTBUE IUTraJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnons3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
n3ydeHue (QU3NIECKUX CBOWCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapy)eHUe
yriiepoja v BOJOPOia B OPTaHMYECKUX BEIIECTBAaX, MOJyYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, 03HaKoMJyIeHUE C KoyuekiusiMu «Hedts» u «Yronby, ¢ obpasinamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJI YTJIEBOJOPOJOB 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. BoOIOpoNHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCIICHUS,
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
XUMHUUYECKUE CBOMCTBA: PEaKLIUK 3aMEILICHUS], B3AUMOJIECTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakIuii HyKjIeopuILHOTO 3amelieHus. JleiicTBre Ha
opranu3Mm denoBeka. CrocoObl MOTydeHHs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Puszmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osrydeHus: U npuMeHeHue Gpenomna. @enonpopmanbaeTruaHas CMOIA.

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: PEaKLIUU IPUCOETUHEHUS.
OxucieHue anbJETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OaHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKyJaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX U apPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
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 Cpeie.

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. Knaccudukanus yrieBogaoB (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 AJIbACTUIHON
Ipynn, COUPTOBOE W MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. Jlucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaroIKe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ naponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmail,
IJIMKOTEH W 1eiumtoio3a. CTpoeHue MakpoOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  DU3MUYECKHE CBOWCTBA KpaxMalla W LEJUTIOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEaKkUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe >PHUpPoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpallCHUMN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B alIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIGHHE ATUJIOBOTO CIHpPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJAeTU]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(Il)), peakus rouepruHa ¢ THAPOKCUAOM
meau(Il), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(Il), B3anmoaeicTBue kpaxmaia ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0KHBIC YPUPHD».

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 aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHmwIUH. CrocoObl
MOJyYeHUs] M TpuMeHeHue anudarhueckux amMuHOB. [lonmydeHue aHwiMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknatypa u uzomepus. OTaenbHble IPEACTaBUTEIN O
aMUHOKHUCIIOT: TJIMIMH, ajadnuH. @OU3NYecKHe CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCJIOT Kak aM(pOTEpHBIX 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 CBOMNCTBA OEIKOB: TUIPOJIU3, JACHATYpallus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pacTBopeHHue OCNKOB B BOJE, JACHATyparusi OEJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, peIIeHHEe OJKCICPUMEHTAIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepKalre oOpraHundeckue CoeIMHeHUs» U «Pacno3naBaHue opraHnueCcKux
COCIMHEHUN.

BbicokoMoJ1eKyJISIpHBbIE COeIMHEHNS.

OCHOBHBIE TMOHSATHUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



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

[TomumepHbie wmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIdTUICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

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:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
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
(opMyJIbI OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY ) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BEIIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpEAeIeHUE A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBSA3EH NPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IOHATUN, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKU YpOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOpPOCThb, HEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEpOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, 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 dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
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 NeprUoIUUECcKOro 3akoHa U lleproanyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIIAM U ITeprogaM. 3Ha4YE€HNE NEPUOIUIECKOTO
3akoHa [[.11. MeHnpeneena.

Xumuyeckasi CBsI3b. BuHIbI XUMUYECKOW CBSA3U: KOBAJEHTHAsl, HOHHAs,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JuHA CBA3U. [[0IsIpHOCTH, HANTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBsa3u. BomoponHas CBs3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKIM CTPOEHUEM (Ha MPUMEPE COCTUHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeyb, JIMTAHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUM.
[ToHsITHE O KOOPAWHALIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHUA.  [HIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. MictuHubie pactBopsl. [Ipencrasienue o
KOJUTOMJIHBIX pacTBopaxX. CrnocoObl BBIPRXEHHUS KOHLIEHTPALIUK PacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpanusa. HacelleHHsle n
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIE
HAa3BaHMs OTIAEIIBHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanus XuMu4ecKuX peakiuidi B HEOPraHMUECKONH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MAcChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpalICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKTh XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3iu4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIE peaKIui. XuMudeckoe paBHoBecre. KoHcranTta
XUMUYECKOTr0 paBHOBeCcHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TEMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuibHble U CIa0ble 3JIEKTPOIUTHI.
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. [Iponecchl OKHCIEHUS W BOCCTAaHOBJICHUS.
BaxHelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DJIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHs] BEIIECTB M HX MPEBPAILCHUMN:
pa3oKEeHUE TNEPOKCUAAa BOJOPOJAA B MPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBIO WHAMKATOPOB, HU3YUYEHUE BIMSAHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonmoxenne HemeTamwioB B [leprnoandeckoi cucteMe XuMHIECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHHUS UX aTOMOB. Du3HUecKue CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUciopoa, cepol, pocdopa u
yriiepona).

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

["amorensl. Haxoxknenue B mpupoje, CrocoObl MOdydeHus, (QU3NYECKUE U
XMMHUYECKUE CBOMCTBA. [ 'aJloreHOBOAOPOAbI. BaxkHenie KUCI0pOaCOaEpKAIINE
COCJIMHEHUs TrajgoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHUS
rajgoreHoB. [[pumeHeHune rajJoreHoB U UX COCITMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
KUCIopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOpPOAA 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. HaxoxnaeHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azora
U €r0 COeIMHEHHI. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B mpupojnie, CHOCOOBI MOMy4YeHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. Ilpumenenue ¢ocdopa u ero coemmHeruit. PocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXJeHHWE B NOpupojae. AJUIOTPOIHBIE  MOJIU(DUKAIUY.
duznyeckrue W XUMHYECKHE CBOWMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yriepona(IV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. DyinepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJy4eHHs, (PU3NUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), KpemHHEBasi KHCIIOTa, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coennHeHui. CTEKI0, €ro NoJIy4YeHUe, BUIBI CTEKIIA.

[Tonoxenue MerawioB B Ilepuonyeckoi cucTreMe XUMHUYECKHX 3JIEMEHTOB.
OCoOEHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnueckue cBorcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHWil  metawioB.  OOmue  CrocoObl

MOJTyYEHUS METAJUIOB: TUAPOMETAIITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrocoObl 3amUThl OT
KOPPO3UH.

Oo6mas xapakrepuctrka MetamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: noinydenue, GU3n4ecKue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oo6mast xapakrepuctuka metaioB IIA-rpymnmer [leprogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. Marnuii W Kajblui: TmonydeHue, ¢GU3HYECKHEe U
XUMHUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTPaHEHHUS.

AroMuHUI: noNydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuid. AMdoTepHbIe CBOWCTBA 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 Keme3a u
€ro CILIaBOB.

Ou3nyeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
IIPUMEHECHHUE MEJIU U €€ COCUHECHUMU.

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

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYE€HUS BEIIECTB W WX NPEBPAIICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIe, HU3Yy4YEeHHE KOouleKIuu «MeTtamipl M CIUIaBbD», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKeJie3a C PacTBOpPAMHU KHUCIOT U
1IEJI0YEH, KAYECTBEHHbBIE PEAKLIMU Ha HEOPraHUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10 TEMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTasuibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYUBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUN HAYYHOTO UccieaoBanus. HayuHbie
MPUHIUINBI OPTaHU3ALNH XUMHYECKOTO MPOU3BOACTBA. [IpoMblliieHHbIE CITOCOOBI
MOJTYyYEHUs] BaXKHEUIIIMX BEIIECTB (Ha MpUMEpe MPOM3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAIIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieYeHUN YHEPTeTUIECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE uenoBeka. JlekapcTtBeHHble cpeacrBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI TIHAIIA: OCHOBHBIC KOMITOHEHTHI, TUIEBbIE J00aBKU. Poib Xxumuu B
o0ecrieueHnH MHUIEeBOM 0e30MaCHOCTH.



Kocmetnueckne u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuia
0€301acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

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

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
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, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO 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 U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, A0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETHUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpH  U3yYeHUHM o0med u
HEOpPraHU4ecKoM XxuMHM B 11 Kilacce OoCylIECTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0nue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TeOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCuPUKalus, MepuoIUIHOCTh, HAOIIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HJCalbHBIM Tra3, (Quznueckue
BEJIMYMHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPIHUsl, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadboIu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJICEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M MOTOK PHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



[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 PE3YyJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJarONMMHUCSI POCCHUMCKON TPAKTAHCKOW HMICHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHu [OBEJCHUS; HAIUYUE
MIPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 1IE€JIA U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0oOy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON JAESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBQXEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUEOHBIX U O3HABATEIBHBIX 33/1a4, BHINOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€YECTBEHHON 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;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOLIEM aHAIU3E
uH(OpMAITUU O MTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
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) popMuUpOBaHUSA 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,
MOBCEIHEBHOM JKU3HU, B TPYJOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI HHIWBHAYAJIbHOTO ¥  KOJUICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM H JAPYruX BHJAX
NEeSATEeIbHOCTH;

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

MHTEpeca K MPaKTUUEeCKOMY M3y4eHUI0 npodeccuil pa3imyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYY, JIIOJISIM TpyAa U pe3ybTaTaM TPYJAOBO IeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATIBLHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN  OKPYNKAOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILAT UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
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
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepualbHOM KyJIbTYypbl, B pELICHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUIIEBON U
HKOJIOTUYECKON 0€30MacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUI
YCHELIHOTO TPyJa U 3KOJIOTUYECKU KOM(POPTHOM JKMU3HH KaXKA0T0 4jieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAHHSA CYUIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eN1aTh 000CHOBAaHHbIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LEJbIO MOJyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HEMPEphIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHMA 1O XHMHHU B
COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuyHbIX chepax nmpodeccruoHaabHOM
NEATEIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHSI TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIONIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenNu(PHUKYy METOOB TO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IpoIIecc, CUCTeMa, Hay4YHbIA (paKT, IPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (MO3HABaTEIIbHBIC, KOMMYHHUKATHBHEIC,

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) 0a3oBble JIOrH4YecKHe JeCTBUSL:

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

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

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
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 PEAKIUN;

YCTAHABJIUBATh MPUYMHHO-CICICTBEHHBIC CBA3W MEXAY HU3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXKJICHHUS (MHIYKTUBHBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUUYECKON peaKkIuu
— MPU pElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKUX 3a7ad, MPUMEHAThH



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;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
Ipolecca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (opMyIUpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTaTOB HCCIIEA0BaHNUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOAEIaHHON padoTe;

NpuoOOpeTaTh OMNBIT YUYCHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbBIX METOIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpMalMKu (HAYy4HO-
NoMmyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUA, CIPAaBOYHBIE IOCOOUS,
pecypcoel HTepHeTa), aHanu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUIOB U (opM
IIPE/ICTABIICHNU, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;

(GbOopMyIUpPOBaTh 3alpPOChl U TPUMEHATH PA3NIMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA TP pabOTe C XUMUUECKON
uH(dopMaIue: MPUMEHITh MEXIpeIMeTHbIEe ((HPU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:



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 TIPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaqu3allii y94eOHOTO MPOeKTa, U POPMYITUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpeneisis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ady, BbIOMpaTh HauoOoJjee
3¢ (}eKTUBHBIN CcrMOCO0 HMX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIIATH CAaMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHaIu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yabTaThl OCBOSCHUS MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01ero o0pa3oBaHus BKIIOYAIOT ClieUu(prUUecKue ass
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHIL 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BHUBI JIEATEIBHOCTH T10
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE Pe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3y4ECHUS.

10 KUIIACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHMS Kypca «OpraHudeckass XUMUSD»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,



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, KOTOpash  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 MPOCTPAaHCTBEHHas (reoMeTpuueckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpaleHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBICHUI; IPEICTABJICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEeakIui, TEePMOJUHAMHUYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTSIX X MPOTEKAHMS], O B3AMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIN 3ddexTri, opueHTanTsl 1 u Il pona);
(bakToJIOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePA0OTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHMYECKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJIT OPraHUIECKUX
BEIIIECTB;

COCTaBJIATh YPaBHEHHUSI XMMHUYECKUX PEAKIMil M PacKpbIBaTh UX CYUIHOCTb:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTHOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynmne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBoauUTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKONb, (GeHos, (QopManbIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJICMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMLWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIWH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONpPENCTATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, 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, GPU3HUECKHE
M XUMHYECKHME CBOWMCTBA THUIWYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIHPTOB, albJIETUI0B, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT,  O€NTKOB, yIJIEBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIUM C KCIOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

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

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

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlN MBICIIUTEIHLHOM
NEeSATEeIbHOCTH — aHAIW3 U CHHTE3, CpaBHEHHE, 000O0IeHWe, CHCTeMAaTHU3aIuIo,



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

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO NOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHPOBAHHOCTh YMEHUMN: MPOBOAUTH PACUETHI IO XUMUYECKUM (PopMysiam
U YpaBHEHUSM XMMHUYECKUX PEAKIUN C HCHOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACUEThl 1O HAXOXKICHUIO XUMHYECKOW (HOpMYyIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
WCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIs1 IPUHSATUSI TPAMOTHBIX PEIIeHUN npodiaemM
B CUTYallUsIX, CB3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJTYyUYeHHE W M3YYEHHE CBOMCTB OPTraHHMYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeIIeCTBAMHU M JIA0OPATOPHBIM O00OpPYIOBaHUEM,
dbopMyIHpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazndyHou dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHATTM3UPOBATh ¢ OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa KOJIOTHYECKH 11eJIeCO00pa3HOT0 MOBENCHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

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

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmaiuu, IHTEepHET U apyrue), KpUTHIECKU
aHATM3UPOBATh XUMUUYECKYIO HH(POPMAIIUIO, TTIepepadbaThiBaTh €€ U UCIIOIH30BAThH 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 W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, DHEPreTHUYCCKOW W THIIECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKxke
DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO M TPHPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpash  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, BaJICHTHOCTh, 3JEKTPOOTPUIIATEIHBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHYECKasi CBA3b (KOBAJICHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAsl PEHIETKA, XHMHUYECKAsl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJICKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DJICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH /[.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJAMOJICKYJISIPHOM YPOBHSIX;
MPEACTABICHUSI O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XUMHUYECKOM PABHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM MCIIOJIh30BAHUM BAXKHEHIIINX HEOPTaHMYECKUX
BEIIECTB B OBITY W NPAKTUUYECKON MAEATEIHLHOCTH 4YEJIOBEKa, OOIMX HayYHBIX
MPUHIIAIIAX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHHH XWMHUYECKUX  PpEaKLUH,
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), THUN KPUCTALIMYECKON PpEIIETKU
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(hOpPMHUPOBAHHOCTh YMEHUM: KJIACCU(DUITMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
10 UX COCTAaBY, XUMUYECKHE PEAKIIMHU MO PA3IMYHBIM MPU3HAKaM (YHCIIY U COCTaBY
pearupyromux BelIeCTB, TEIUIOBOMY 3G (eKTy peakiui, U3MEHEHHUIO CTeleHen
OKHCJICHUSI DJIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zaTopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU i KiIaccuPUKamu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MIEPUOUIYECKOTO 3aKoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  uUCHONB3YS  TMOHATHSA
«IHEPreTUYECKUE YPOBHU», «IHEPIETUUECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE JHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
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'€HETUYECKOM CBSI3M MEXKJy HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWUS HMX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI IO BIUSTHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHUYECKHUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHWA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW TMPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (pPeasIbHbIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUH BEILIECTB
U sl OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATeTbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJIS BEIIECTBA B PaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
Macchl BeIIeCTBa WM 00bEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IMOKa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeneIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA MJIM JIAHO B M30BITKE
(MMeeT mpuMecH); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpPUMEHT  (NpPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/IeTIeHUE
Cpeabl PacTBOPOB BEIIECTB C TMOMOIIBKD HWHIMKATOPOB, HW3YyYECHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIMu, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 6€30MacHOro OOpallleHHs ¢ BElleCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GOpMYyITHPOBATH IETh UCCIICOBAHUS, TIPECTABISATH B Pa3IUIHON
dbopMe  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIIOIaTh 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
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOIIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATH II€JICHANPABICHHbBIN TOUCK
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 y4eOHOM 3a/1aueii.
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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 pa3aesoB 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 [lepuonnyeckast cuicteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 | bubmmoreka [JOK
' BEIIECCTB https://m.edsoo.ru/2dd57f24
bu6mmoreka IIOK
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
ryiepoa (OCHOBHOE U
2 }B]036p)KI[éI({HOC COCTOSTHHS ) 1 bubnnorexa LIOK
Y ’ https://m.edsoo.ru/Oce6fd4c
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
psin, 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, obmast 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 bubmmorexa 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/ad4alaec4

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 "YrieBonopoasr"

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 XUMHYCCKHE 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 buomorexa [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 [TonsiTHE O TPOM3BOIHBIX 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 peakIuu, Ha OTnpeiesieHNe
MOJIEKYJISIPHON (OpMYIIBI
OpPTraHUYECKOTO BEIIECTBA
[TpakTuyeckas pabora Ne 3.

Bbubnuoreka LIOK

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/42c6678e¢




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.edsoo0.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€KTpoHOB 11O | bubnnoreka [JOK
aTOMHBIM OpOUTaISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpalun
5 aTOMOE BJ'ICMGHTOB(I; 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 aTOMOB. 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




Pemrenue 3amay ¢ ucnojb30BaHuEM
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 PACILJIABOB 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 "XumMuueckue
" 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 MIPUPOJIE,
50 CH(I))CO6I>I MOJTy4EHUs QI))I/ISI:/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 Pemenue 3amay pa3nuvHbIX TUIIOB 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 bubnnorexa [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
METaJJIOB
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 COSAMHEHUN
OO01mas xapakTeprcTUKa METaJIOB
ITA-rpynnst Ilepuonnueckoi
CUCTEMBI XUMHUUYECKHUX AJIEMEHTOB.
. . bubnuorexa [JOK
77 Marnuii 1 Kanplui: IOJIy4YeHue,
= https://m.edsoo.ru/7¢3e49c0
(bu3MYeCcKre U XUMUYECKHUE CBONCTBA,
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 mo6ouHbIX oArpymnm (b-rpyrmm) bubmuorexa [JOK
[Tepuonuueckoit cucTemMsl 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 YEIIOBEKaA. 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 BO30YyKAEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BaJIEHTHOCTb,  DJIEKTPOOTPHUILIATEIBHOCTh,  CTENEHb  OKHUCIIEHUS,
XUMHYECKas CBs3b (G- M T-CBSA3b, KpaTHBbIE CBSA3M), TMOpUIM3aLM
aTOMHBIX OpOWTaNel, KPUCTAJUIMYECKas pemeTka, MOJb, MOJISIpHAs
Macca, MOJSIpHBI 00BEM, MOJIIpHAsS KOHIEHTPAIHs, PaCcTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTANIOTUAPATHI, YTIEPOIHbIN
cKeneT, (QyHKIMOHAJIbHAs TIpyMIa, pajuKall, U30Mepbl, CTPYKTypHas
dopmyna, wu3zomepus  (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, Teopust 3NEKTPOIUTUYECKON TUCCOLUALINH,
[Tepuoanueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUSI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HAHUS, JIeKAIIUE B OCHOBE TOHUMAHUSI MIPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJISIDHOM 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

(dakToJIOTHUECKE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJIYYECHUH U
0e30IaCHOM  HWCITOJIb30BAaHUM  BAKHEHINIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW EATEITbHOCTH

4eJI0BeKa
o011Me HayyHble PUHIUIBI XUMUYECKOIO IPOU3BO/ICTBA (HA IIpUMEpE
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAaKa, METaHOJa, MepepaboTKH

HeTH)

CdopMupoBaHHOCTb YMEHUI BBISBIISATH:

2.1
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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 YMECHHSI HCITOJIB30BATh:

3.1

3.2

HAMEHOBAHUS XHMHUYCCKUX COCAUHCHUMN MCKAYHAPOAHOr'o COro3a
TeOpeTquCKOﬁ n HpHKHa,Z[HOﬁ XUMHUHN W TPHBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCIMHEHUI
XUMHUYECKYIO CUMBOJHKY JJIS COCTaBJICHUS (POPMYJT HEOPTaHHUECKHUX
BEIIECTB,  MOJICKYJISIPHBIX M 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 peakuuu, W3MEHEHUIO CTeleHed OKUCICHUs
AIIEMEHTOB, 00PaTUMOCTH peaKIUy, yUYaCTUIO KaTalnu3aTopa)

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

XUMHYECKHX 3JIEMEHTOB | — 4 mepuonos Ilepronnueckoil cucTemsl




J.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YsI 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 COCTaBJISATh YPAaBHCHUS XUMHUYCCKUX
peaKIMii ¥ paCKPbIBATh UX CYITHOCTb:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peakiuii HIOCPEJICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

YpaBHEHHsI PEaKIUi pa3IMYHBIX THIIOB; TOJHBIC M COKPAIIEHHBIC
yYpaBHEHHsI pPEaKIUid HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBHS, IPH
KOTOPBIX 3TH PCaKIUKU UAYT 40 KOHIIA

peakuuii TUAPOIM3a, Peaklnil KOMILIEKCOo0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CdopMUpoOBaHHOCTH YMECHHS ITOATBEPKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEpPAX XapakTep 3aBUCHUMOCTH PEAKIMOHHOMN
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

XApPaKTCPHBIC XHUMHUYCCKHC CBOMCTBaA BCHICCTB COOTBETCTBYIOLIMMU

DKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKT€pU30BaTh COCTAB U Ba)kHeHIne
CBOMCTBA BEILECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpynnamM COeAMHEHUH (MpOCThle BEIECTBA, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/BI, IPOCThIE 3PUPHI, CIUPTHL, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPBI, KUPbBI, YIIEBOJBI,

aMUHBl, aMUHOKHCIIOTBI, OEJIKH)
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10.1

ChopMHpPOBAaHHOCT, yYMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMylilaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIb30BAHUEM

(bI/ISI/I‘ICCKI/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

Biianenue cucteMoi 3HaHUN O METOJaxX HAYYHOI'O IO3HAHUS SIBJICHUMN
HOPUPOJBI, HCHONb3YEMBIX B €CTECTBEHHBIX HAayKax WU YyMEHHE
OPUMEHATh ATU 3HAHUA MPH HKCIEPUMEHTAIBHOM HCCIIEI0BaHUU
BEIIECTB U JJIsi OOBSICHEHUS! XUMUYECKUX SBICHUH, MMEIOIINX MECTO B
IPUPOJIE, TPAKTUYECKON JEATEIbHOCTH UYEIOBEKAa U B ITOBCEAHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUSA O
COCTaB€ M CBOMCTBAax BEIIECTB MJISi HKCHEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCUTENIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA JUUIsI OOBSICHEHHUS W MPOTHO3UPOBAHUS
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,
pelIeHue  OKCIIEPUMEHTANBHBIX  33aJad [0  Paclio3HaBAHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJICHHEM TPaBUII
Oe3omacHoro oOpalleHHs C  BemlecTBaMM U JabOpaTOPHBIM
o0opyioBaHueM; (GOPMYIMPOBATH LIETU UCCIIEOBAHUS; TPEACTABIAT
B pa3NW4yHON (opMe pe3ylbTaThl AKCIEPUMEHTA, aHAIU3UPOBATh 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, NepepadaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

CpopMuUpOBaHHOCTh YMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN IKOJIOTUYECKON 0e30macHOCTH
MOCTIEICTBUI OBITOBOM W MPOW3BOACTBEHHON JIEATENLHOCTH YeTOBEKa,
CBSI3aHHOW C TmepepabOTKoW BemecTB; CHOPMUPOBAHHOCTh YMEHUUN
OCO3HaBaTh  OMACHOCTh  BO3JCUCTBHS HA JKUBBIE  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



INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, 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
ar1eMeHTOB. OCOOCHHOCTH CTPOCHUSI SHEPreTHYECKUX YPOBHEH aTOMOB (s-, p-,
d-3nemenToB). OCHOBHOE U BO30Y>KAEHHOE COCTOSHUS aTOMOB. DJIEKTPOHHAS

KoH(uUrypaius aroma. BaneHTHbIE JIeKTPOHBI

1.2

Ilepuonnueckas cucrema xumuueckux onemeHtoB .M. Menneneesa.
®usuyeckuit cmbica Ilepuogunyeckoro 3akona .M. MenneneeBa. [Ipudunbr 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

BanenTHOCTB. DNeKTpooTpUIaTeIbHOCTh. CTENEHb OKUCIECHUS

1.4

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

KPUCTAJUIMYECKOW pEelIETKH

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 OanaHca

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 KpeMHHUS) U HUX  COCIAUHEHUH  (OKCHJIOB,

KHCJIOPOJICO/IEPIKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHUI )
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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.
KpaTHoCcTh XMMHUYECKOUW CBS3H. S- U P-CBSI3U. sp3-, sp2-, sp-THOpUAMU3AINH
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 knaccupuKauu opraHuyeckux BemecTB. Homenkmarypa
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 3aiinea

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

pa3sMEpoOM IHUKIJIA. Peakuuu NMPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XMMHUYECKHE CBOMCTBA: PEAKIIUU IPUCOCTUHEHUS (TAJIOTeHUPOBAHKE,
TUAPUPOBAHUE, THIPOTAIOTEHUPOBAHNE, THIPATAallUs), TOPEHUS, OKUCICHUS U
nonuMepu3anuu. [IpoMblnieHHble M Ta00OpaTOpHBIE CMOCOOBI MONYYECHHUS

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA AJIKaJUEHOB: PEaKLUMHM MPUCOCAUHEHUS
(rumpupoBaHHe, TajlOreHUPOBaHUE), ropeHust u nonumepusanuu. [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.
OcoO0eHHOCTH XMMHUYECKHX CBOWCTB ctuposa. [lomumepusanusi ctuposa.

Crioco0sbI MOTy9YeHHS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOAOPOIOB

3.10

Cnuptsl. IlpenenpHble OJHOATOMHBIE CHHUPTHL. XHMHUYECKHE CBOWCTBA:
B3aUMOJICICTBME C HATpUeM Kak Crnocod YCTAaHOBJEHUS  HAJIWYUs
THIPOKCOTPYNIBI, €  TajJOreHOBOJAOPOJAMH  KaKk  CIOCO0  IMONy4eHHUS
pacTBOpUTENICH, BHYTPU- M MEXMOJIEKYJsipHas Jeruaparauusa. Peakuus
ropenus. [lomyuenue sTaHona: peakuuss OpOKEHHUS TIJIIOKO3bI, THUIpaTaIus
ATWJIEHA. OTWUJICHIJIMKOJIb M IJIMLEPUH KaK MPEJICTaBUTENIN HPEIesIbHbIX

MHOI'0QaTOMHBIX 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, B3auMoenctaue ¢ ruapokcuaoM meau (I1). [onydyenne nmpenenbHbIX
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 HCITPCACIIbHLIC Kap6OHOBBIC 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
[NIMLEPUHA M BBICIIUX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWMCTBA >KHUPOB:

TUAPUPOBAHUE, OKHCIeHUe. ['Maponus, win OMbUIEHHE, XKHPOB Kak CIOC00




MPOMBIIIJICHHOTO TOJIyYeHHs COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBLUIA Kak

COJIM BBICHIHNX Kap6OHOBbIX KHCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAaKUMH C YYacCTHEM CIHMPTOBBIX U
IBJETUAHON TPYNIl U MOJIOYHOKHUCIIOE OpokeHue. [IpumeHenune rioko3bl, e
3Ha4YeHUE B KU3HEIeATeIbHOCTH opranu3ma. Jlucaxapuasl: caxaposa, MajabTO3a.
BoccranaBnuBaronie ¥ HEBOCCTAaHABJIMBAIOLIME AMcaxapuiabl. ['mapoisns
nucaxapunos. [lonucaxapuiasl: kpaxmaill, IHUKoreH. CTpoeHne MaKpOMOJIEKYII
KpaxMmajla, TJIMKOT€Ha M LeJUIono3bl. Pusnueckue CBOWCTBA Kpaxmala U
LEJUT0JIO3bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmaia: THIpOJIM3, KauyeCTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOI03bl: THAPOIIN3, TOJIyYEeHUE
3¢pupoB 1emnono3sl. IloHATHe 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

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 aMUMHOB aJIKWIMPOBAHUEM aMMHaka |

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 MoJuMepHu3aiu 1 noaukonaeHcaunu. Knaccnduxanms

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 moBceqHeBHOW >ku3HM. [IpaBuma OezomacHOW pabOTHl C €AKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBON XUMUU

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

rasbl, UX COCTaB U ucnoib3oBanue. CoctaB HePTH U e€ nepepaboTKa (IPUPOIHbIE

WCTOYHUKH yTJIEBOJIOPOIOB)

4.3

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

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




XUMUYECKOro 3arpsisHeHus. IIpoOnemMa OTXO0J0B M MOOOYHBIX MPOIYKTOB.

AJIBTepHaTI/IBHBIG HUCTOYHHKU SHCPTHUU

OO01mue mpeAcTaBIeHus] O MPOMBIIICHHBIX CIIOCO0aX MOMYyYEHUS! XUMUIECKIX

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

4.4 uBetHass  Merauryprus. CTEKIO0 W CWIMKaTHas  IPOMBIIUIEHHOCTb.
[IpombinieHHass  opranudeckas xumusa. CeIpp€ W11 OpPraHUYECKOU
MPOMBIIUIEHHOCTH

5 Hi#H#Par### Tunel pacu€THBIX 3a7a4
###Par#H#Pacu€Tsl Macchl BenecTBa WM 00bEMA ra30B 10 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BbEMY OJTHOTO U3 YYACTBYIOIIUX B
peakLu BEIIECTB

5.2 ###Par###Pacuérel TeruioBoro addekra peakuum

5.3 ###Par###PacuéTbl 00BEMHBIX OTHOIICHHI ra30B IMPU XMMHUYECKUX PEAKITUIX

5.4 ###Par#H#PacuéTsl maccel (00bEMa, KOTMUECTBA BEIIECTBA) TPOAYKTOB

' PEaKIuu, €CIu OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 ###Par#H#PacuéTsl MaccoBOM WM 00BEMHOM TOJTM BBIXO0/1a IPOAYKTA PEAKIIUU
' OT TEOPETUYECKU BO3ZMOXKHOTO
###Par#H#PacuéTsl Maccel (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA

5.6 peaklyu, €ciiv OJHO U3 BEIECTB JJaHO B BUJIE PACTBOPA C OIPEAEIEHHON
MacCOBOM J0JIE€H PACTBOPEHHOIO BEILIECTBA

57 H###Par###PacuéThl ¢ HCTIOIb30BaHUEM TTOHATHI «MacCOBasI IOJISH, «MOJIIpHAs

' KOHIICHTPAIUs, KPACTBOPHUMOCTbY
###Par###Haxoxxnenre MonekyIsipHoOi (OpMyIIbI OPraHUIECKOTO BEIIECTBA
5.8 10 €r0 TUIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIINX B €0 COCTaB,

HJIU 110 TPpOAYKTaM CropaHus




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1.Pym3uruc I'.E. Xumus. Opranudeckas xumust 10 kimacc: yueOHUK a7s1 0011eo0pa3oBaTebHbIX
yupexaenuit: yrinyonennsiii yposens / I.E. Pymsutuc, @.I'. ®enpaman — 14-e uznanue — M.:
[Ipoceemienue

1.Pymutuc I'.E. Xumusa. 11 kimacc: ydeOHUK s 00mIe00pa3oBaTEeNbHBIX YUPEIKICHUN:
yriyosennsiii ypoBenb / I'.E. Pymsutuc, @.I'. ®enpaman — 14-e uzmpanne — M.: [IpocBemenue

METOAUYECKHUE MATEPHUAJIbBI J1AA YYUTEJIA

» Xumus; yriayonennoe odyuyenue, 10 kimace/ Epemun B.B., Ky3emenko H.E., Tepenun B.1. u
np.; mox penakuueit Jlynuna B.B. O61iecTBo ¢ orpaHuueHHON 0TBETCTBEHHOCTHIO « [PODAR;
Axktnmoneproe obmiectBo «M3marensctBo «IIpocBenienney

* Xumus; yriyosennoe ooydenue, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., u
np.; moa penakueit Jlynnaa B.B. O01miecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTBIO «J[PODAY;
Axkunonepnoe obmiectBo «M3narensctBo «IIpocsemienue

000

1. Hopoubkun B.H. Xumusa. EI'D. Pasgen «Oprannueckas xwumus». 10-11  kmacce.
TpenupoBouHast TeTpanpb. 3aganus u perienus. M3narenscrso: Jlernon. 2018 rox.

2. Hopoubkud B.H. Xumwms. EI'D. Pazmen «O60mas xumwusi». 10-11 kmacc. TperupoBouHas
TeTpalib. 3aganus u pemenus. M3narenscro: Jlernon. 2018 rog.

1. Psa6oB M.A. COopHuK 3afau, ynpaxHeHud u TectoB no xumun 10-11 kmaccel. K yueOHUKY
I''E. Pym3utuca, ®.I'. ®enpamana «Xumusa. 10 kmacey, «Xumms. 11 kmace». PI'OC.
W3narenscrBo: Ox3amen. 2018 rox.

2. Hoponbkun B.H. Xumusa. EI'D. 10-11 knacc. TemaTtuueckuii TpeHUHT. 3aaHusi 6a30BOTO U
MOBBILIEHHOT'O ypoBHEH ciokHocTH. W3narenscTBo: Jlernon. 2018 rog.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmmoreka [{OK https://myschool.edu.ru/
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