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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepaibHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POIl
COOQO), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBarelibHBIX opraHuzanuax Poccuiickoit  ®Deaepaiuu,
peanu3yroNMX OCHOBHEIE 00pa30BaTebHbBIC IPOTPAMMBI, I OCHOBHBIX MOJI0KECHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
W3yyenue mpeamera, pealuM3yeMoe B YCIOBUAX JU(DPEepeHLMpPOBAHHOTO,
npoduibHOrOo 00y4YeHHs, MpU3BaHO oOOecrneunuTh 00Ie00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
ajanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM U3HU B COLIUYME, a TaKkKe s
IPOJOJKEHU OOy4YeHHUs] B OpraHu3auusax NnpodeccHuoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUILIUH.

B mporpaMme 1o XMMHM Ha3Ha4€HUE MOpeaMeTa «XHUMHS» I[OIy4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJieH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alusl KOTOpolh oOecrneynuBaeT
MOJIy4YeHHE MPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOy4eHUs, BOCIIUTAHUS U PA3BUTHUS O0YyYaIOIIUXCS CPEACTBAMHU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OMpeNIeJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
W3y4YeHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuXxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYEHUST XUMUU:

e yCTaHaBIWBAaeT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTebHOE
JUIST W3Y4YEHUs B paMKax OTACIbHBIX MPOPUICH, NpeaycMaTpUBaET



pacnpesneseHue M CTPYKTYpPHMPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

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

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOumiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUTAHUPYEMBIX pe3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHbIX  ACMCTBUI  0Oydaromerocs IO OCBOEHHUIO
CoJIep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IpOrpamMMe MO XUMHUHU NPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeelaMy YCTaHOBJIEHHOW MPOrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHMUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPMATUBHOM COCTABIISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIs 0O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHusmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEeHUS Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUsl HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa30oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CpeIHEro NpodhecCuoHaIbHOro 00pa3oBaHus.
B 31011 CBSI3M N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIeHHE TEOpPEeTUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jarommxcs, BbIOPABIIMX ONPEAeIEHHBIA MPOPUIIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBON  IMOCIEAYIOIIEro TIOJMY4YeHHsT XHMUYECKOro oOpa3oBaHMs B
opranm3zanusx mnpodeccuoHanbHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (enepanbHON
o0pazoBaTeILHON MPOrpaMMBI CPEIHETO O0IIEero 00pa30BaHus U3yUEHUE TTpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a]1a4 BOCHUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHUM, YMEHHH palMOHAIM3alMK y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXIUCIUIUTMHAPHBIN, HAATPEAMETHBIN XapaKTep.



CocTaBngmyMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHMSI ITUX KYpCOB B IpOrpamMMe IO XHMHUHU 3a OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusx 6a30BOTo U yriIyOIEHHOTO YpOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYNHOCTb MPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHUcTreMa
3HaHUU TIOJY4YaeT ONpENEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHE, IO3BOJIIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE HM3Y4E€HHS MpeaMeTa oOecredeHa BO3MOXKHOCTD
3HAYUTENIbHOTO YBEJIMYEHUsI 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIIyOJIeHUs PEICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMHUYECKOHM CBS3M M 3aKOHOMEPHOCTSX TPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKHU 3PEHUS XMUMHYECKOM KUHETHUKA M TEPMOJAMHAMHKU.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYIICHHUH, a TAK)KE C TOUKU
3pEeHHs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuud AOIMOIHSIETCS
(GopMUpOBaHMEM MpPEACTABICHUM 00 JIIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XMMUHU NpU
pPacCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3AMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS VI KJIACCOB OIpeneaEHHOro npoguis (r1aBHbIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUH
npeaMeTa A KJIacCOB XMMUKO-PU3nYecKoro npodusis 00ib110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM CJIy4ae akKUEHT OyJeT cJelaH Ha OOIIHOCTh METOJIOB IO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUs
(MonekysipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MACChl U DHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e Bpems B coaepkKaHUM MpeAMeTa Ui KIACCOB XUMHKO-
Oouonornyeckoro npoduiast OONbLINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinydae mpenocTaBisieTcs BO3MOKHOCTD 1715t 00J1ee 00CTOSITENHHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUOUABL, O€IKU, YTIEBObl, HYKJIIENHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHus 0
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYLIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIbITA IPAKTUYECKOTO MIPUMEHEHUS HAyYHBIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuKa» U «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOHN JEATENBHOCTU
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphI. Pemenune 3Toii 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPeAroiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOIO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
o0ecreyeHnn palroHaIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U O0IEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XUMHUYECKOHN
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIHM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO MPOU3BOJICTBA;

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



MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIUHI DKOJIOTHYECKON 0€30aCHOCTH MOCIIEACTBUAMN
OBITOBOM U TPOU3BOJCTBEHHOW JIEATECILHOCTH YeOBEKa, CBA3AHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUHI 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOIMMBIX
1. TPUOOPETEHUsS YMEHUW OpUEHTUPOBATHCA B MHUPE BEIIECTB H
OOBSICHEHUS XUMHYECKHUX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JeATETbHOCTU U MOBCEIHEBHOM KU3HHU.

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

BOCIIUTaHUE YOCKAEHHOCTH B TIO3HABAEMOCTH SBJICHUM TIPHUPO/IBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIeueI0BeYSCKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HMHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM oOydaromuxcs, (GpopMHpOBaHHWE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO ITPUPOJIOIOJIH30BAHUS,
Pa3BUTHE DKOJOTHYECKOU KYJIBTYPhI, TPHOOPETEHHE ONbITa 0OIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO0mIee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS XUMHH Ha yTITyOJIEHHOM
ypoBHe B 11 kiacce — 102 vaca (3 yaca B HEZIEJIO).



COAEPXKXAHUE OBYUEHUA

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noypoBHU. ATOMHBIE opOuTanu. Knaccudukarus XuMHUIECKUX JIEMEHTOB (S-, p-,
d-, f-anmementsl). PacnpeneneHue 2JIEKTPOHOB IO AaTOMHBIM — OpPOUTANISM.
OnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB MIEPBOTO—4ETBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoandeckas cucreMa XMMAYECKUX DJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUsS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOYKHBIX BEIIECTB 110 IPYIIIAM U ITIEpUOAaM. 3HaAYECHHUE TEPUOANIECKOTO
3akoHa [[.1. MeHnaeneena.

Xumuyeckasi CBsI3b. BHIBI XUMHUYECKOW CBSA3U: KOBAJEHTHAsl, HOHHA,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUSI KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JISIpHOCTH, HANTPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBsA3U. KpaTHbeie cBsa3u. BopoponHas CBA3b.
MexmMoneKyIsapHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX F'€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COETMHEHHIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHNIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOE€HUSA.  [HIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J10Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIIEHTpalus. HacblllleHHbIEe U
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTtaminoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHMS OT/ICJbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MAcChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpalICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 23h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

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

O6paTuMble U HeOOpaTUMbIEC peaklui. XuMHuueckoe paBHoBecue. Koncranra
XUMHYECKOTr0 paBHOBecHUs. (DaKTOpbI, BIUSAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccormanus. CuiabHble UM clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

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

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3oKEHUE TNEPOKCUAA BOJOPOJAa B MPUCYTCTBUU KaTaIM3aTopa, MOJAEIU
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTauioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOeHUsS ux aTomMoB. Du3MUEecKue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoja).

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

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

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
Kucaopoaa. Ou3nyeckue U XMMHUYECKUE CBOWMCTBA M NMPUMEHECHHUE KHCIOPOJa U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(I1V), okcun
cepsl(VI). CepHucTas v cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMenenne cepel U €€ COeIMHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHenune azoTta
U €r0 COCIMHEHHUU. A30THbBIE yI00pEHHUS.

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

VYrinepon, HaxoXAeHHWE B - NpUpoAe. AJIOTPONHbIE  MOAU(PUKALUU.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yraepogoMm. Okcua yrinepoaa(ll), oxcun yraepona(IV), yronbnas kuciora u e€
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTBIX BEHIECTB, 0OOpPa30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (PU3MUECKHE U
xumuyeckue cporctBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenue MeramuioB B Ilepuonyeckoil cucTeMe XMMHAYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢uznueckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHuil  metamwioB.  OOmme  crnocoObl

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

OO6mast xapakrepuctuka MeTtamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. Hatpuii u kanuii: nonyyenue, (GU3NYECKUE 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHEHUN.

O6mast xapakrepuctuka metaioB IIA-rpymnmer Ileprogudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHEe U
XUMHYECKUE CBOWCTBA, INPHUMEHEHHUE IMPOCTHIX BEIIECTB M HMX COCIUHECHUI.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

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



OOmasi xapakTepucThka MeETauIoB 1o004HbIX mnoarpynn (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMaThl, UX
OKHUCIIUTENIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

@u3nuecKnue U XUMUYECKHE CBOWCTBA JKeJe3a U €ro coeAuHeHuil. OKCupl,
ruapokcubl U conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHne Keaesa u
€ro CILIaBOB.

Ou3nyecKne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AM{QOTEpHbIE
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[pumeHnenue
[IHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Yy4YEHUE KOJUIEKUUH «MeTalulbl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCUIOB ANOMUHUS M LHUHKA C
pacTBOpaMH KHUCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTamibl TJIaBHBIX MOATPYIID, «MeTamibl MOOOYHBIX TOATPYIID).

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUSA U METOJO0JIOTUHA HAYYHOTO HccienoBanns. Hayuneie
MPUHIUIBI OPTaHU3AlUN XUMHUYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOM3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEeHHBIE CTIOCOOBI MOTYyYEHUS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEabl U €ro nocieAcTsus. Poib Xxumuu B
o0ecTieueHUN YHEPTeTUUECKON OE30ITaCHOCTH.

Xumusg © 300pOoBbe 4enoBeka. JlekapcTBeHHblie cpenctBa. [IpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.

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



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

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

XuUMHS B CEIbCKOM X03siicTBe. OpraHndyecKkrue 1 MUHEpaabHbIe YA0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BEILIECTB, MaCChl
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUHU, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCOBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JI0JIM M MOJIIPHOM KOHIIEHTPALIMHU BEUIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETHUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCKOM XuMHH B 11 Kilacce ocylIecTBIIETCS Yepe3 MCIOIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LUKJIA.

OO0uue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
Teopusl, 3aKOH, aHAJIM3, CUHTE3, KiaccuPuKalus, MepuoIudHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, HWJEaIbHBIM Ta3, (PU3MYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadboanu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACIICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMUECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTH IIEIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
OoOy4JaronIMXxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON e TEIHHOCTH.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4Jaromnmxcs B MPOLecce peaan3alud 00pa3oBaTENbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHNS

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEM,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

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

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

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XHWMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

VMHTEPECA U NT03HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCJIEAYIOIIEM aHAIN3E
uH(OpMAITUU O TTEPEAOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMHUUYCCKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

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

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 370POBBIO;

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

MOHUMAHUS IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATCIIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW APYrUX BHJAX
NEeSTeIbHOCTH;

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

HMHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aiiuud COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 0011IeCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

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

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

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



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

HAJIM4Hs PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xeMohoouu;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

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

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepualbHOM KyJIbTYpbl, B pELIEHUU TJ0O0ANBHBIX MPOOIEM
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON O€30MacCHOCTH, B Pa3BUTHM MEIULMHBI, OOECIEYEHUH YCIOBUMI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIEro MUpA U
IPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30OBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



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

3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHUSA  OOyUYaIOIIUXCS
MEXTUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
IIEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(HUKY METOJIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
MPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATILHON KOMIIETEHITUN O0YJarOIIINXCS;
CIOCOOHOCTD O0yJarOIIIXCS WCITIOJIb30BaTh OCBOCHHBIC

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

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMA U  PEryJATUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

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

ONpEeAesATh LEIM JEeITEIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUM HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MMOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS JUISI OOBSCHEHHS OTISIbHBIX (PaKkTOB U
SIBIICHUI;

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

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEACTABICHNS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMUYECKHUX
peakuuii;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBaThH
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O NPOJAEIaHHON padoTe;

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

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGPoOpMalu (HAy4yHO-
NOMyJsipHasl JUTEparypa XUMHUYECKOTO COAEpKaHWs, CIPAaBOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UHPOPMAIIMIO PA3IMYHBIX BUAOB U (opM
MpEACTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

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

npuoOpeTaTh OIBIT KMCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

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

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:



3aJ1aBaTh BONPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XO/1€ JUAJIOTa W/UIH
JUCKYCCHUHU, BBICKA3bIBaTh UJIeH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOTHI MO MCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPOeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOK IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA croco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUS IPOTPAMMBI TI0 XUMUM Ha YriayOJIEHHOM
YPOBHE Ha YpOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT Clieuupruueckue ass
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS M TPUMEHEHHUIO 3HAHUWA B DPa3IMYHBIX y4eOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PE3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

11 KUIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XAMUSD) OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaTbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBIICHUN MPUPOJIBI, O MECT€ W 3HAYEHUHU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHYECKON U THUIIECBOU



0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHUalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHHH PAlMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBAaHUM MHPOBO33PECHHUS W OOMIEeW KyJbTypbl 4YEJIOBEKa, a TaKKe
HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEGHHS K CBOEMY 3J0POBBIO M IPUPOJIHOMU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATUS — XUMUUYECKUI 2JIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
AJNIEKTpOHHAs 000JI0OYKa aToma, S-, p-, d-aToMHBIE OpOWUTaNM, OCHOBHOE U
BO30YXKJIEHHOE COCTOSHHMS aToMa, THOpUAM3aIMs aTOMHBIX OpOUTalIed, WOH,
MOJIEKYJIa, BaJICHTHOCTb, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJ€HTHAs, HWOHHAsA, METAJUIMYECKas, BOJIOPOHAs),
KpUCTAUTMYECKAsl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJEKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JIUCCOLMAIUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIIOBOK 3 dekT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMUYECKON pEeaKIui, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHs AJIEKTPOJIUTHUYECKON TUCCOIUALINM, TEPUOIUYECKUM
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAICHUS] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJHMYECKHUM S3BIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JIXKAIIUE B OCHOBE MOHUMAHUS IPUUUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBIICHUI; COBPEMEHHBIC MPECTABICHUS O CTPOCHUU
BEIIECTBA HAa ATOMHOM, HOHHO-MOJEKYJSIPHOM M HAJIMOJICKYJSIPHOM YPOBHSIX;
MPEJICTAaBJCHUSI O MEXaHM3MaxX XUMHUUYECKUX PEaAKLH, TEPMOIMHAMUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MNPOTEKaHUsS, O XMMHUYECKOM pPaBHOBECHUH,
pacTBOpax M JUCHEPCHBIX CHCTEMax; (PaKTOJIOTUUECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU U O€30MaCHOM HCTIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BCIIECTB B OBITY W IPAKTHUYECCKON JEATEIHLHOCTH YEJIOBEKa, OOIMMX Hay4YHBIX
MIPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISITH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUM;

c(hOpMHUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMHUUYECKYH) CHMBOJIMKY JIJIS
cocTaBiieHus (OopMyJT BEIMIECTB M ypaBHEHMM XUMHUYECKUX  PEaKIIuH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
BEIICCTB;

c(hOpMHPOBAHHOCTh YMEHUS OTPEEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XHMHYECKUX IJIEMEHTOB B COCJAMHEHMSX, BUJI XHUMHUYECKON CBS3M (KOBaJCHTHAs,
WOHHAs, MeETaJUuIMyecKas, BOJOPOJIHAs), TUMN KPUCTAJIMYECKON PEeIIETKU
KOHKPETHOTO BEIIIECTBA;



c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIA KPUCTAJUIMUECKON pEmIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KIIACCU(DUIIMPOBATH: HEOPTraHMUECKHUE BEIIECTBA
M0 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MMPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BEIIECTB, TEIIOBOMY 3(PQEKTy peakiiu, U3MEHEHHIO CTEeIeHen
OKHCIIGHUSI JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTajau3zaTopa U JApyrue);
CaMOCTOATENILHO BBIOMpATh OCHOBAaHUA W KPUTEPUHM JUIsl  KJIaCCHU(PUKALMH
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOJUUYECKOTO 3akoHa [I.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPUOJIOB
[lepuomnueckoit  cucremsl  J.M.  MeHneneeBa, uWCOONb3ys  MOHATHUA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUYECKUE COCTOSHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHMYECKHUX AJIEMEHTOB U HUX
coequHeHUM no mnepuogam u rpynmnam I[lepuomauueckount cucremsr [l U
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JI0YEK;

chOPMHPOBAHHOCTh YMEHMI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOU CBSA3M MEXIY HEOPraHWUYECKMMH BELIECTBAMHU C
ITOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

c(OPMHPOBAHHOCTh yYMEHUSl PACKpBhIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca
TUX peakUui; peakuuid HOHHOrO oOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T'MIPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUS );

c()OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIUI C y4ETOM HMX DHEPreTUYECKHUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMHMYECKOW pEaKIuu B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHeWHUX Bo3aeicTBuid (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaThb XUMHUYECKHE PpEaKIIUH,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHUCIOTHI, aMMHAaKa,
oOmMe HayyHble MPUHLIMIBI XUMUYECKHMX MPOU3BOJICTB; LIEIECO00PA3HOCTD



MPUMEHEHUSI HEOPTAaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYYHOTO
MO3HAHUA SIBJICHUM NpUpoabl — HAONIIOJEHUE, W3MEPEHHE, MOJCINUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU SKCIEPUMEHTATILHOM UCCIEAOBAHNUU BEIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHUH, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM AESITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISIBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00Jiee 0CO3HAHHOTO MTOHUMAaHHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

chOPMHPOBAHHOCTh, YMEHHUS TMPOBOAWTH PACUETH: C HCIOJIH30BAHUEM
MOHATUM «MacCOBasi IOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHASA KOHILICHTPALUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a MO W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OZHOTO U3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKIuy; 3HAYCHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIIECTBA)
MPOAYKTa PEAKLIHH, €CIM OAHO U3 MCXOJHBIX BEIIECTB JTaHO B BHUJE pacTBOpa C
OTpeIeIEHHON MacCOBOM J10JIEM pacTBOPEHHOIO BEIIECTBA WJIM JIAaHO B M30BITKE
(MMeeT MpUMeECH); AOIU BbIXO/AA MPOAYKTA PEAKIINH; 00bEMHBIX OTHOIIEHUI ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO IJIAHUPOBATH U MPOBOJUTH
XUMUYECKUH  JKCIEpUMEHT  (IpOBEIEHHE  peakIuil  MOHHOTO  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pa3uuHbIX  (PAKTOPOB Ha  CKOPOCTh XUMHUYECKOM  peakIuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUjI 6€30MacHOro OOpalleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme pe3ynbTaThl  AKCIEPUMEHTA, AHAJIMU3UPOBATH U  OIIGHUBATH  HX
JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUI: COOTIOATh MPaBUIIa MOJb30BAHUSI XUMUYECKON
MocyIol W JabopaTopHBIM 00OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBAaMH B
COOTBETCTBUHM C HWHCTPYKIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, DJKOJIOTUYECKH 11€JIeCO00Pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOH
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOTIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'0 JIEUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;



c(OPMHPOBAHHOCTh YMEHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XMMUYECKYIO HH(DOpMAaIIHIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHUE
11 KITACC

KonnuyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne i/ KonTposbHble IIpakTH4yeckue
MPOrpamMMblI Bcero o0pa3oBaTeJIbHBIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckne 0CHOBBLI XMMUH
O C’;}i[);)CHZIC aT;\f(Z fie]znza:qecxnﬁ;i:cor{ . BuGmorexa LOK
. u HNOJNY A CUCTEMA XUMHNY nux
pHoa https://m.edsoo.ru/2dd57f24
snemenToB /1. 1. MenneneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 1 | bubmmorexa [IOK
' BEIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa LIOK
1.3 X 19 1 3
MMITCCIHIE peaKiiu https://m.edsoo.ru/2dd5724
Uroro no pazneny 39
Pa3znen 2. Heopranuyeckasi XuMust
bubmuorexa LIOK
2.1 H 31 1 3
eMeTaIE https://m.edsoo.ru/2dd57f24
bu6nmoreka IJOK
2.2 M 23 1 2
Craibl https://m.edsoo.ru/2dd57f24
Hroro mo paznmeny 54
Paznen 3. Xumus 4 sKU3Hb
31 MeTopl TO3HAHUS B XUMUU. XUMUS U 9 bu6nmoreka IJOK
’ KH3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pasnmeny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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IHOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
| Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [JOK
XUMUYECKUH 37eMeHT. M30TonbI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubnuorexa [JOK
aTOMOB, KBAHTOBBIC YHKCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux | bubnnorexa [JOK
AIIEMEHTOB (S-, p-, d-, f-371eMeHThI) https://m.edso0.ru/61294af9
4 Pacrnipenenenue 21eKTpOHOB 10 1 bubnuoreka [IOK
aTOMHBIM OpOUTaISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpalun
5 aTOMOE BHCMGHTOB(I; OZEOBHOM u 1 bubmmorexa [OK
. https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. | bubnuotexa [JOK
DIIEKTPOOTPHULIATENBLHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
bubmuorexa [JOK
7 XUMHYECKUX 3eMeHTOB J[. U. 1
. https://m.eds00.ru/16957¢c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMHUYECKHX JIEMEHTOB U 1 Bubmmorexa LIOK
https://m.edsoo.ru/f8468927
o0pa3yeMbIX UMHU MTPOCTHIX U



https://m.edsoo.ru/59c112ee
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CJIOKHBIX BCUICCTB 110 I'pyIiriaM U
nepuoaam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

pacTBOpoB

9 y
3HAHUM 110 TEME https://m.edsoo.ru/8fad2942
Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
. bubmuorexa [JOK
10 KOBAJIEHTHOM CBsI3U. BogopoiHas
https://m.edsoo.ru/5a8072af
CBA3b. MeXXMOJIEKYIIsIpHBIE
B3aMMO/ICHCTBUS
BaneHTHOCTb U BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBsI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2¢ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpeacraBneHus: 0 KOMILUIEKCHBIX
12 COCIIMHEHMIX: COCTaB U bubmmorera [TOK
’ https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyasspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. TuIbl bubnnorexka [JOK
KPUCTAUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX bubmorexa LOK
p https://m.edsoo.ru/da2¢c70e4
pacTBopax
HctrunHBIC pacTBOPHI: HACKHIIIICHHBIS
15 ¥ HEHACHIIIIEHHBIE, PACTBOPHUMOCTD bubnnorexa LIOK
Y P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BRIpaKEHUST KOHIICHTPAITUU bubnmoreka [JOK

https://m.edsoo.ru/328e653a
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Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas I0JIA

bubmuorexa [JOK

17 pacTBOpEHHOTO BeliecTBa’, https://m.edsoo.ru/785e0ab4
"MosipHast KOHUEHTpaus'"

13 Knaccudukanus 1 HOMEHKIaTypa bubmumorexa [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHUM 10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabota no Temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoauyeckas cucrema bubnnoreka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeniecTna.
MHoroo6pasue BemiecTs"
Knaccudukanus XumMuaeckux
peaKkunii B HEOPTraHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnmnorexa [JOK
COXPaHEHUs MacChl BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUS U MPEBPAIICHUS YIHEPTUU
MIPU XUMHYECKUX PEAKITUIX
TemnoBbie 3G HEKTH XUMUYECKUX

22 peakuuil. TepmMoxumuueckue Bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruucnenust no ypaBHeHUSIM

23 XMMHYECKUX PEAKIUN U bubmmorera [TOK

https://m.edso0o.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peaKkinu, eé

24 3aBUCUMOCTD OT Pa3JIMYHBIX

¢dakropoB. Katanus u karanu3zaTtopbl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

I'omoreHnnsie u TCTCPOTCHHLBIC

25
peakuuu
[Tpaktuyeckas padora Ne 1 o Teme
26 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha Bubmmorexa LHOK
P . P " https://m.edsoo.ru/lfacaldl
CKOPOCTb XUMUUYECKOU peaKiuu
7 OO6parumbie 1 HEOOpATUMBIS bubnunoreka HOK
peakiuu. XMMUYECKOE PABHOBECHE https://m.eds00.ru/309529b
[IpakTuueckas padora Ne 2 o Teme
73 "BrnusHue pa3nuyHbix GaKTOpoB Ha bubnuorexa [JOK
IOJIOKEHUE XUMHUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHus"
DNEeKTPONIUTHYECKAs TUCCOLIUALIHS.
29 CI/IHLEI),Ie 1 ci1a0ble JICKTPOJIUTHI bubmorexa LHOK
p ) https://m.edsoo.ru/5f766bdf
Crenens aucconuanuu
HNonnoe npoussenenue Boasl. Cpena
30 BOJTHBIX .’ECTBO :B Bomopo HI)II;/'I " bubmmorexa [TOK
A p POB. BO10po https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneit. Peakium,
31 1} ofeKafo ue B pacTBOpax bubmmorexa [TOK
P . P p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
IIpakTuyeckas pabora Ne 3 o Teme
32 "XUMHUECKUE PEAKIIUU B PACTBOPAX bubmmorexa [TOK
P B P P https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
33 eakuuu. BaxxHeilnne okUCIUTENN U buommorexa [OK
PEAKIHH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIHU
14 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bubnnoreka [HJOK

HWOHHOTO) OanaHca

https://m.edsoo.ru/fb691387
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DJIEKTPOJIU3 PaCTBOPOB U PaCILIABOB

bubmuorexa [JOK

35
BEILICCTB https://m.eds00.ru/93fb97d2

36 Pertenue 3amay pa3sIinyHbIX THIIOB buGnnorexa LIOK

p https://m.edsoo.ru/5a859d16

37 Pernrenue 3agad pa3in4HbIX TUIIOB buGnnorexa LIOK

p https://m.edsoo.ru/5afa265d
Cucremarnsamnus 1 00001IeH1E
. " bu6mmorexa [IOK
38 3HAHUH 110 TeMe "XUMHUUYECKHE
" https://m.edsoo.ru/c161eb85
peakuuu

39 KonTponbhas padota no teme bubnuoreka [IOK
"Xumuueckue peaxuu" https://m.edsoo.ru/a8a0a930
ITomoxxeHrEe HEMETAIIOB B
[Tepuonuueckoit cucreme

40 XUMHAYECKUX deMeHToB J[. U. bubmuorexa [JOK
MeHnneneesa 1 0OCOOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ouznyeckue
CBOMCTBA HEMETAIIOB
ANoTponus HEMETaIoB (Ha

41 npuMepe Kuciaopoaa, cepsl, pochopa Buommorexa LHOK

pHUMEp POZa, Cepel, p https://m.edsoo.ru/ef92c91c
U yTIepoa)

47 Bonopona: nonydyenue, pusndeckue u bubnnoreka [JOK
XUMHYECKHE CBOMCTBA. [ 'napubl https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0XKIEHUE B PUPOJIE,

43 CHOCOOBI MOJTy4YeHUs], PU3NYECKUE U bubmmorexa [OK

i . https://m.edsoo.ru/4e¢223795
XHMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
bubmuorexa [JOK
44 KHUCJIOPOJCOAEPKAIINE COCAUHECHUS

TaJIOrCHOB

https://m.edsoo.ru/6b3255e6
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JlabGopaTopHblie B IPOMBIIIIICHHBIC
CIIOCOOBI MOJTYYEHHSI FaJIOT€HOB.

bubmuorexa [JOK

45
[IpumeHeHue rajoreHoB U ux https://m.edsoo.ru/6971aca4
COETUHEHUN
[TpakTuyeckas padora Ne 4. Pemenue
46 SKCIIEPUMEHTAJIBHBIX 337124 10 TEME bubmmorexa LIOK
" P " A https://m.edsoo.ru/8b26fecd
T"ajmorensl
Kucnopon: nabopatopusie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
47 MOJTy4YeHHUsI, PU3NICCKUE U bubmmorexa LOK
yi ’ . https://m.edsoo.ru/c8abc36a
XUMH4YecKue cBoiicTBa. O30H.
[IpuMeHeHne KucIopoia u 030Ha
bu6mmorexa [IOK
48 OKCHUIBI U TIEPOKCUIBI
a1 P a https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3ama4d pa3IMyHBIX THIIOB bubmorexa HOK
ladp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 CH(I;)CO6BI MTOJTyYEeHHUS (;)I/ISI;I‘IGCKI/IC H bubmorexa HOK
ya L https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bu6mmoreka [IOK
51 CepoBoiopo, cyiabuasI
POBOZIOPOL, CY b (puA https://m.edso0.ru/7¢875999
Kucnopoxaconepkaiime coe JTHHEHUS
P P . . bubnuorexa [JOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[IpakTnueckas padbora Ne 5. Pemenue
bubmuorexa [JOK
53 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME
" .. " https://m.edsoo.ru/0afb05e4
Cepa u e€ coenHEeHUsI
54 A30T: HaXOXJACHUE B IPUPOJIC, bubnmoreka [JOK

COCOOBI OTYYEHHUs, PU3UIECKUE U

https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMHUAK,

HUTPUIBI
Kucnoponcoaepxamiiue coeIMHEHUS

55 a3ora I())COGGHIE)OCTI/I CBOWCTB bubmmorexa [TOK

o https://m.edsoo.ru/e2965afe
A30THOM KUCIIOTHI

56 [Ipumenenue azora u ero bubnunoreka HOK
coeMHEeHM. A30THBIE y100peHus https://m.eds00.ru/129£5059
dochop: HaxXOXKIEHHE B IPUPOJIE,

57 CIOCcOOBI NOTY4YEHHUs, PU3NUECKUE U bubnnorexa [HOK
XUMHUYecKue cBoricTBa. Dochuipl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcuasl docdopa,

58 dhocho c((i)) eq;KaI: ne kuciotel. Conu bubmorexa LHOK

p IV[ prratl ’ https://m.edsoo.ru/c7a2d429
bocopHOIi KUCTOTHI

59 [Ipumenenue docdopa u ero bubnuoreka [IOK
coenunennii. Dochopusie ynoopeHus https://m.edsoo.ru/a218070a
ITpakTruyeckas pabora Ne 6. Pemenue

bu6mmoreka [JOK

60 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3zot u pochop u ux coeMHEHUS
VYrinepoa: HaxX0XAEHUE B IPUPOJE,

61 aJUTIOTPOMHbBIE MOIU(DUKALINY; bubnnoreka [JOK
(du3nUecKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f%e
MIPUMEHEHHE
Oxcun yraepoaa(Il), okcnn

62 ne oy;(l\l;) (OJ'I)BHaSI KHUCJIOTa U bubmorexa HOK
YT poi I https://m.edsoo.ru/dba58adf
e€ conu

bu6mmoreka [IOK
63 Pemenue 3anay pa3nu4HbIX TUIIOB

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



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609

Kpemuuii: Hax0KIeHUE B IPUPOJIE,

64 CrocoObI MoJydeHus, pu3nyeckue u bubmmorexa [IOK
yi L https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcun kpemuusi(IV), kpemuueBas bubnnoreka HOK
KHUCJIOTA, CUIINKATHI https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHHS U €TO bubnmoreka [JOK
66 coeaquHennii. CTEK0, ero https://m.edsoo.ru/393cdac0
IIOJIy4YE€HHE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3IuyHbIX TUIIOB bubmorexa HOK
AP https://m.eds00.ru/b624{801
68 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHui o teme "Hemeranin" https://m.edsoo.ru/6e864db5
69 KonTponbhas padota no teme bubnnoreka [JOK
"Hemeramsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN bubnuoreka [IOK
paboThl, KOPPEKLIHS OINOOK https://m.edsoo.ru/2b7e¢9510
[TonoxxeHne MeTasioB B
Ilepunonnueckoii cucreme
71 XAMUYECKHUX DJIEMEHTOB. bu6mmoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckrue CBOMCTBa
72 MeTaiuioB. [I[pumMenenne MeTauioB B bubmmorexa [TOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CnnaBsl MetasuioB. Kopposust bubnuotexa [JOK

METAJIJIOB

https://m.edsoo.ru/42b872¢e3
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https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3

bubmuorexa [JOK

74 Permrenuie 3agad pas3in4HbIX THIIOB
P https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P
. bubnmoreka [JOK
75 HanpsbKkeHui MetauioB. O0mue
https://m.edsoo.ru/94eb377a
CHOCOOBI OJTYyYEHUS] METAJLIOB
OO01mas xapakTepucTHKa METaJJIOB
[A-rpynmns! [Ieproaudeckoit CUCTEMBI
76 XUMHUYECKHUX 1eMeHTOB. Hatpuii u bubnuorexa [JOK
Kaluii: mony4yeHue, pusndeckue u https://m.edsoo.ru/e12¢26b3
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUIN
OO01mmas xapakTepucTHKa METaJNIOB
[TA-rpynnst [lepuonnueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
N N bubmuorexa [JOK
77 Marnuii 1 Kanplui: IOIy4YeHUE,
Ny https://m.edsoo.ru/7¢3e49¢0
(du3nyecKkre U XUMHUYECKUE CBOKCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U MX
COECIMHEHU I
73 JKécTkoCTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHHUS https://m.edsoo.ru/c74bfae9
AnroMuHUi: ony4yeHue, Gpusnueckue
79 Y XMMUYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.edso0.ru/0e79b266
MIPUMEHEHHE
AMpoTepHbIe CBOMCTBA OKCHIA U
20 TUJPOKCH]IA ATFOMUHHS, bu6mmorexa [IOK
TUIPOKCOKOMIIIIEKCHI aIFIOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHNE
81 Pemenue 3aga4 pa3nu4yHbIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[TpakTuyeckas padora Ne 7. Pemenue

bubmuorexa [JOK
82 SKCIEPUMEHTAIBHBIX 33724 M0 TEME
" " https://m.edsoo.ru/27a4af43
Metaiuibl TJIaBHBIX HOATPYIIN
OO01mas xapakTepucTHKa METaJJIOB
23 no6ouHbIX moarpynn (b-rpymm) bubnmoreka [JOK
[Tepuonnueckoit cucTemsl https://m.edsoo.ru/610d7431
XHMHYECKHUX IJIEMEHTOB
du3nyeckre 1 XUMHUUECKHE CBOMCTBA
84 XpoMa U €ro COEINHEHUH, UX bubnnorexa LIOK
p ’ https://m.edso0.ru/991 1bef3
MIPUMEHEHHE
Baxuerie coeMHEHUs MapraHiia.
bubmuoreka [JOK
85 Ilepmanranar kanusi, €ro
g https://m.eds00.ru/039d69¢8
OKHCIIMTEILHBIC CBOMCTBA
duszndyeckue ¥ XUMHUUECKHE CBOMCTBA
26 JKele3a M €ro COCAUHECHUM. bu6mmoreka [JOK
ITony4yenue u npUMEHEHUE CIUIABOB https://m.edsoo.ru/1b7f8741
JKenesa
duszndyeckue ¥ XUMHUUECKHE CBOMCTBA
87 MeEIU U €€ COeIUHEeHHUN, UX bubmmorera [TOK
’ https://m.edso00.ru/2bc0f954
MIPUMEHEHHE
du3nyeckre 1 XUMHUECKHE CBOIICTBA
28 IIMHKA ¥ €T0 COCAUHEHHUN, NX bu6mmorexa [IOK
IIpUMEHEHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
[IpakTueckas pabora Ne 8. Pemenue
bu6mmorexa [IOK
89 AKCIEPUMEHTAIBHBIX 3374 M0 TEME
" " https://m.edsoo.ru/a6be352ea
Mertasipl TOOOYHBIX TTOATPYIIT
bubmuorexa [JOK
90 Pemenue 3aga4 pa3nu4yHbIX TUIIOB

https://m.edsoo.ru/a8b83d&3
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https://m.edsoo.ru/610d7431
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O0001IeHYE ¥ CUCTEMATU3 AU

91 M3y4YEHHOT'0 MaTepHalia 1o Teme bubmorexa LIOK
" e " P https://m.edsoo.ru/e91{e975
Merannbl
9 KonrponsHas pabora o Teme bubnuoreka [IOK
"Meramibt" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON bubnunoreka HOK
paboThl, KOPPEKILIUS OINOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOMYMBOIO Pa3BUTUS bubnnorexa [HOK
yenoseyecTsa. [loHsaTHE 0 HayYHBIX https://m.edsoo.ru/080fe1f0
METOJaXxX UCCIEAOBaHUs BELIECTB
Hayunbie npuHIHUITBI OpraHU3aluu
95 XUMHUYECKOTO IPOU3BOICTBA. bubnuorexa [JOK
[TpomblnIeHHBIE CITOCOObI https://m.edsoo.ru/2e45a44f
MOJIyYEHUS] BaKHEHUIIUX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY>KaroIllel Cpebl U ero bubmmorexa [OK
pysaiott pei https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBUS
97 XuUMHS ¥ 37J0pOBbE YEJIOBEKA. bubnunorexa [JOK
JlekapcTBEeHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
Xumus numy. Poiabs XuMuu B
98 o0ecreyeHnr MHUILEBOH bubmmorexa [TOK
B https://m.edsoo.ru/1{7b5bd2
6e30macHOCTH
99 Kocmernueckue u napromepHbie bubnnoreka [JOK
cpeacTta. beiToBas xumus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.
. bubnmoreka [JOK
100 Baxuerime cTpouTebHbIE U

KOHCTPYKLIMOHHBIE MaTepuaibl

https://m.edsoo.ru/61e69003
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XUMUS B CEJILCKOM XO35MCTBE.

101 Opraumdeckye 1 MUHEPAIbHbBIE 1 buGnnorexa LIOK
p p htps://m.edsoo.ru/fd39587d
ynoOpeHus
bubmuorexa [JOK
102 I1 T 1
0 pomexcyTouHas arrectauus (Tecr) https://m.edsoo0.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Koxa

NpoBePsSIeMOro
TpeOOBaHNS

1

1.1

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIKOYaACT:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUIl JJIEMEHT, aTOM, H30TOIIBI,
ANIEKTPOHHAsE 000JI0YKa aToma, s§-, p-, d-3JEKTPOHHBIE OpOHTAIN
aTOMOB, OCHOBHOE U BO30YKAEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJIa,
BAICHTHOCTb,  3JEKTPOOTPUIATEIBHOCTh,  CTENIEHb  OKHUCIICHHS,
XMMHYECKass CBA3b (G- M T-CBSI3b, KpaTHBIE CBS3M), THOpHUIM3aLIUSL
aTOMHBIX OpOMTaNell, KpUCTaJJIM4ecKas peléTka, MOjb, MOJIIpHas
Macca, MOJSIPHBI 00BEM, MOJIIpHAsS KOHIEHTpAlHs, pPacTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAIUIOTUAPATHI, YIIIEPOIHBIH
cKeneT, (pyHKIMOHAJbHAS TPYIIa, paguKall, U30MEpbl, CTPYKTypHas
dopmyna, wu3omepusi  (CTpyKTypHas, Treomerpuyeckas  (Luc-,
TPAHCU30MEPHsI), TOMOJOTHMYECKHI pPsii, TOMOJIOTH, YIJIEBOJOPO/IEI,
KUCIIOPOJ- M a30TCO/CPIKAIME COSTUHEHUS, ONOJIOrMYEeCKH aKTUBHBIC
BerecTBa (YriaeBOabl, JKUPBI, OSTIKN ), MOHOMED, OJTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, o0paTuMble U HEOOPAaTUMbIE), PACTBOP, JIEKTPOIIUTHI,
HEDJICKTPOJIUTHI,  JJIEKTPOJUTHYECKAass  JUCCOIMAlUs,  CTETCHb
JMCCOLMAIINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIN3, CKOPOCTh

XHUMHYECKOH pCaKknun, XUMHYECKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOCHHUS OPTaHHMYECKUX
BewectB A.M. bytnepoBa, Teopus JIEKTPOIUTUUECKON TUCCOLUALINH,
[Tepuoanueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HaHUS, JIeKAIIME B OCHOBE TOHUMAaHUS MPUIMHHOCTH U CUCTEMHOCTH
XMMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDHOM YPOBHAX




1.3

MNpCaACTaBJICHUA (o) MECXaHU3Max XUMHNYCCKHUX peaKHI/Iﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICEPCHBIX CUCTEMAax

1.4

1.5

(akTOJIOTHMUECKUEe CBEIEHHS O CBOMCTBaX, COCTaBe, MOJIYYCHHUU U
0e30IaCHOM  WCIOJb30BAHUM  B@KHEHIIMX  HEOPraHUYeCKUX U
OpPraHMYECKHUX BEIIECTB B OBITY M INPAKTUYECKOH AEATeIbHOCTU
4eJI0BeKa

o0uMe HayyHble IPUHIMIBI XUMUYECKOIO IPOU3BO/ICTBA (HA IIpUMEpE
IPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOja, NepepadoTKu

HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATD:

2.1

2.2

XapaKTepHbIC TPU3HAKK W B3aUMOCBSI3b HM3YYCHHBIX IOHSITHHA,
NPUMEHATh COOTBETCTBYIOIUE IMOHSATHSI MPH OIMUCAHUHM CTPOCHUS U
CBOMCTB HCOPraHMYECKUX U OPraHMYECKUX BEIICCTB U UX MPEBpaIleHUi
B3aMMOCBSI3b XMMHUCCKHUX 3HAHHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JIIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAJIbHOI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

3.2

HAaNMEHOBAHUS XUMHUYECKUX COCIMHEHUWA MEXKIYHApOAHOTO COI03a
TEOPETUYECKOM M MPUKIAJHON XMMHM M TpPUBHAJIbHBIC Ha3BaHUs
BEILECTB, OTHOCSIIMXCS K M3YyYEHHBIM KJIacCaM OPraHUYEeCKUX U
HEOPraHWYECKUX COCTUHEHUI

XUMHUYECKYI0 CHUMBOJHKY JAJISi COCTaBJICHUS (OPMYN HEOPTraHUYECKHX
BEIIECTB,  MOJICKYJIAPHBIX U CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNYCCKUEC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHs H

KPpUTCPpUHN I KJ'IaCCI/I(I)I/IKaLII/II/I HN3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHrnv4cCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHs H

KpUTCPpUHN I KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

43

M0 Pa3MYHBIM MpPU3HAKaM (YUCIY M COCTaBY PEarupyroliuX BEIIEeCTB,
TerioBoMy 3(dexTy peakuu, W3MEHEHUIO CTeleHeld OKUCICHUs
AIIEMEHTOB, 00PAaTUMOCTH peaKIM, YYaCTUIO KaTalnu3aTopa)

ChopMupOBaHHOCTh YMEHHSI XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE

aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XUMHYECKHUX 3JIeMEHTOB | — 4 mepuonoB llepnoanyeckoi cucTemsl




J.N. MenaeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3YS IOHATHUS

-, p-, d-3NEKTPOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpymmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITh YPABHCHUS XUMHUYECKUX
pEaKIMii ¥ PaCKPhIBATh UX CYIIHOCTD:
OKHCITUTEIILHO-BOCCTAHOBUTEILHBIX peakiuii TIOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PEeaKIuit

YPaBHEHHsS PEAKIUi pa3IMYHBIX THIIOB; TIOJHBIE W COKPAIIEHHBIC
YpaBHEHHsI pPEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBUSA, IIPH
KOTOPBIX 3TH PCAKIMKU UAYT 10 KOHIIA

peakuuii TUAPOIN3a, Peakluil KOMILIEKCO0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NPHUMEPAX XapaKTep 3aBHUCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OPraHMYeCKHUX COEIUHEHU OT KpaTHOCTH U THUIIa
KOBAJICHTHON CBSI3U (G- M T-CBSI3U), B3aUMHOIO BJIMSHUS aTOMOB U
rpynn aToMOB B MOJIEKYJIaX, a TaKkKe OT O0COOEHHOCTEH peaau3alnuu

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHU A peaKuHﬁ

8.2

XapaKTCPHBIC XUMHNYCCKHC CBOMICTBaA BCIICCTB COOTBECTCTBYHOIINMUA

DKCIIEPUMEHTAMHU U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIne
CBOMCTBA BEILECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpyImnam COeAMHEHUH (MPOCThble BEIECTBAa, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIJIEBOIbI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHPOBAaHHOCT, YMEHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIb30BAHUEM

(bI/ISI/I‘ICCKI/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKITHH, €CITH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOMH JT0JIeH paCTBOPEHHOTO BEIIECTBA MIIH TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM IO, BBIXO/1A MPOAYKTA pEeaKIUU

10.3

TEIIOBOT0 3P dexTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOU (POPMYITBI BEliecTBa

11

Biagenue cucteMoil 3HaHUM O METOJAaX HAY4HOI'O IO3HAHUS SBJICHUU
HOPUPOJBI, HCHONb3YyeMBIX B €CTECTBEHHBIX HAayKax U YyMEHHE
OPUMEHATh ATU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MMEIOIINX MECTO B
IPUPOJIE, TPAKTUUECKON NEATEIbHOCTH YEIOBEKA U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaBE M CBOMCTBax BEIIECTB MAJISI AKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA ISl OOBSCHEHHUS W MPOTHO3UPOBAHUS
SBJICHU, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui NPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUNA
OKCIIEPUMEHT (TOJyYe€HWE M HM3YYCHHE CBONCTB HEOPTraHUYECKUX U
OpPraHMYeCKHUX BEIIECTB, KAaYEeCTBEHHBIC pPEAKIUU YIIIEBOAOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPIKAIINX OPraHUYECKIX BEIIECTB,
peluIeHue  OKCIIEPUMEHTANBHBIX  33aad [0  PaclO3HaBaHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOJIOJICHHEM TPaBHUII
Oe3omacHoro oOpamieHus C  BemlecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; (pOpMyIHPOBaThH LETU UCCIIEOBAHUS; TPEACTaBIATh
B pa3NW4yHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIM3UpPOBAaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIISATh LIeIE€HANPaBICHHbINA TOUCK
XUMHUYECKOW HHGOpMAallMM B pPa3JIMYHBIX HCTOYHMKAX (Hay4yHass H
yueOHO-HayuyHas JIMTepaTypa, CpeliCTBa MAaccOBOM MH(pOpMalUU, CETh
WHtepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBaTh XHMHYECKYIO
uHpOpMaIMIO, NepepadaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

CpopMupOBaHHOCTh YMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HWH(POPMAITUIO C TO3UIUN IKOJIOTUIECKON O0e30macHOCTH
MOCTIEICTBUI OBITOBOM U MPOW3BOACTBEHHON JIEATENHLHOCTH YeTIOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HaBaTh  OMACHOCTh  BO3JCUCTBHS HA JKUBBIE  OPTaHU3MBI
onpenenéHme BCIICCTB, IIOHHMMasA CMBICJI IIOKa3aTeid npenenLHoﬁ

HOHYCTHMOﬁ KOHOCHTpAllU, W TMOACHATHL Ha IIPUMEpax CII0COOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INIEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
O XUMHUn

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

Crpoenue BemmectBa. CoBpeMeHHasi MOZIENb CTpOeHUs aToMma. Pacripenenenue
ANIEKTPOHOB 10 HSHEPreTHYECKUM YpOBHAM. Kiaccupukamus XMMHYECKHX
ar1eMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPrETHYECKUX YPOBHEH aTOMOB (s-, p-,
d-snemenToB). OCHOBHOE U BO30YXKIEHHOE COCTOSIHUS aTOMOB. DJEKTPOHHAs

KoH(uUrypauus aroma. BaneHTHbIE 3JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux diaemeHtoB .M. Menneneesa.
®usnyeckuit cmbica Ilepuoguueckoro 3akona [.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHMSI CBOMCTB DJEMEHTOB M HX COCAMHEHUM I10
nepuoJiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJIHBIX COGHHHGHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BanentHocTs. DnekTpooTpuniareabHOCTh. CTEneHb OKUCICHUS

1.4

Buel xumMuueckoil cBs3M (KoBaJleHTHAas!, MOHHAsA, METaJNInYecKasi, BOJOPOIHAas)
U MexaHu3Mbl €€ oOpazoBaHMs. MeXMOJIEKyIsIpHblE B3aUMOJCHCTBUS.
BemectBa  MOJNEKYJISApPHOIO M HEMOJIEKYISAPHOIO  CTpOCHUA.  THIIBI
KPUCTAJIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMICTBa BELIECTB OT THUIA

KPUCTAJUIMYECKOU pEelIETKH

1.5

Xumuueckass — peakuus.  Krmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYEeCKO U OpraHM4ecKoi XUMHUHU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoXxuMHuyeckre ypaBHEeHHS

1.8

1.9

1.10

O6paTI/IMBIe pCaKknuu. XHUMHYECKOE paBHOBECHC. CDaKTopBI, BJIIMAKOIIKUC Ha

COCTOsIHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

OnexTponutuyeckas aucconnanus. CuibHble U cliabble d1eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHCIAs, HEWTpanbHas, IienodHas. CreneHb
Jquccoruanuy. Peakiium HOHHOTO 0OMeHa

I'uaponus coneit. MonHoe nipousBenenne Boabl. Bonopoaneiit nokasarens (pH)
pacTBopa

CnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJISIpHAs KOHILEHTpauusa. HaceliienHsie u

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




1.12

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

pa3HbIM 3HaueHueM pH. MeTosl anekTpoHHOro OanaHca

1.13

DJIeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenkiarypa

HCOPTraHNUYCCKUX BCILICCTB

2.2

23

XUMHYECKHUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kajduil, KaJIbLIHM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coeauHeHui. Oomue
CIIOCOOBI TIOJTYYCHHSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BAKHEHINIMX HEMETAUIOB (TaJOTEHOB, CEpbI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIAUHEHUH  (OKCHJIOB,

KHCJIOPOJICOIEPIKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHUI )

24

I'ereTmueckas CBSI3b HEOPTaHNYCCKUX BCUICCTB, NPUHAMJICKAIIUX K

Pa3jInYHBIM Kj1acCaM

2.5

#H#Par### nentuukanusa Heoprannueckux coenHeHni. KauecTBeHHbIe

pC€aKluu Ha HCOPraHN4ICCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHbBIE TIOJIO)KCHHUSI TEOPUU XHUMHYECKOTO CTPOCHHUS OPTraHUYECKHUX
coenuHeHuit A.M. bytnepoBa. YriiepoaHblii CKeleT OpraHun4eckoil MOJIEKYJIbI.
KpaTtHOCTP XMMHYECKOW CBSI3U. S- U P-CBA3U. Sp3-, Sp2-, Sp-TUOpHAM3AIIAN
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

crpoeHust mosekyi. ['omonoru. ['omonornuecknii psaa. Mizomepust u n3oMepsl

3.2

[TonssTue o  QyHkuMoHanbHOM rTpymme. OpHeHTauuOHHbIE  A(PQPEKTHI

3aMeCTUTEIEN

33

3.4

3.5

[IpencraBnenne o kiaccupuKaMu OpraHuyeckux BemecTB. HomeHkmnaTtypa
OpPTaHMYECKUX COEAMHEHUN (CHUCTEeMaTHuecKas) M TpPUBHAIbHbIE HA3BAHUS

BaKHEHIIINX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHNUYCCKUX BCHICCTB

CBO6OI[HOp3.I[HK8.HBHHfI U HOHHBIA MEXaHH3MBbI PpCaKIuu. Ilonsatue o

Hykneopuie u snextpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinea

Ankanbl. XMMUYECKHE CBOICTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHHE, KPEKHWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MAaJIbIM

pa3sMEpoOM IHUKIIA. Peakuuu NMPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEAKIIUU IPUCOCTUHEHUS (TAJIOTeHUPOBAHHE,
TUAPUPOBAHUE, THIPOTAIOTEHUPOBAHNE, THIPATallUs), TOPEHUS, OKUCICHUS U
nonuMepu3anuu. [IpoMblnieHHbIe M Ta00pPaTOpPHBIE CIOCOOBI MONYYECHUS

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA AlKaJUEHOB: PEaKLUMM MPUCOCAUHEHUS
(rumpupoBaHHe, TalOreHUPOBaHUE), ropeHust U nonumepusanuuu. [lomyyenue

aJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKLIUY TPUCOEAMHEHUSI (TaJOT€HUPOBaHUE,
THIPUPOBaHUE, TUApATAUs, THIPOraIOTeHUPOBAaHKE) KaK CIOCO0 MONTYy4eHUS
MOJIMMEPOB U APYruX MOJEe3HBIX NPOAYKTOB. Peakiuu 3amenienus. ['openue
alETUIEHA KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHU JUIsl CBapKH U

pe3ku MetaiioB. [IpuMenenue aneruneHa

3.9

Apenpl. XWUMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUU DIEKTPOGUILHOTO
3aMelleHus], MpHUCOeANHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropeausi. OCOOEHHOCTH XMMHUYECKHX CBOWCTB Toiyosa. [lonmydenue Oensona.
Oco0eHHOCTH XHMMHUYECKHX CBOWCTB ctuposa. [lomumepusanusi cTtuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHUPTHL. XHMHUYECKHE CBOWMCTBA:
B3aMMOJICIICTBME C HAaTpUEM KaK CHoco0  yCTaHOBJIEHMSI  HAJIUYMS
TMJIPOKCOTPYINIbI, C  TaJOr€HOBOJAOPOAAMU  KaK  CIOCO0  IOJIy4eHUs
pacTBOpUTENIEH, BHYTPU- M MEXMOJEKyJspHas Jaeruapartauus. Peaxnus
ropenusi. [lomyueHune sTaHona: peakiusi OpPOXKEHHUS TIFOKO3BI, THAPATAIUS
STWJIEHA. OTWUJIEHIJIMKOJIb M IJIMLEPUH KaK IPEICTAaBUTENU IPEAebHbBIX

MHOI'0OAaTOMHBIX CIIMPTOB

3.11

3.12

®enon. Xumuueckue cBOMCTBa ¢eHona (peakuuu ¢ HaTpHeM, TUAPOKCUAOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX albJAECTUAOB: THIPUPOBAHHUE;
KayeCTBEHHbIE PEAKIMU Ha KapOOHWIbHYIO Ipymnmy (peakuus «cepeOpsiHOro
3epKkaja», B3aumosencteue ¢ ruapokcuaoM meau (I1). [lonyuenne npenenbHbIX
AJIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanuvsa aneTUJICHA. AIIGTOH KakK

NpeaACTaBUTCIIb KETOHOB. OcobeHnHOCTH PCaKnun OKUCIICHUS allCTOHA

3.13

KapOoHoBBIE KHCIIOTBI. XMMHUYECKHE CBOMCTBA MPEIEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHYECKHX CBOMCTB MYpaBbUHOM
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE QJIKAHOB, AQJIKEHOB, NMEPBUYHBIX CIHMPTOB, albIAErHMAOB. Bricimue

MNpEACIIbHBIC U HCIIPCACIIBbHLIC Kap60HOBBIC KHCJIOTBI

3.14

Cnoxubple >Qupbl U kupbl. CHocoObl MOJy4yeHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHBIX 3(QUPOB B
nuIeBoi u napdroMepHoil mpoMbInuIeHHOCTH. JKUpPBI Kak CIO0XHBIE 3(UpPbI
[NIMLEPUHA M BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOMICTBA >KUPOB:

TUAPUPOBAaHUE, OKHcIeHue. ['maponus, wiM OMBUIEHHE, )KMPOB Kak CIOC00




MPOMBIIIJICHHOTO TOJIYYeHHs! COJiei BBICIINX KapOOHOBBIX KUCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XWMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAKUMM C YYaCTHEM CIUPTOBBIX H
aJbJIETUIHOM TPy U MOJIOYHOKHCIIOE OpoxeHue. [IpumeHenne riokossl, €€
3Ha4YeHUE B KU3HEEATeIbHOCTH opranusma. Jlucaxapupl: caxaposa, MajibTo3a.
BoccranaBinuBaronie M HEBOCCTAaHABIMBAIOLIME AMcaxapuibl. ['maponus
aucaxapuaoB. [lonucaxapunsl: kpaxmail, ruUKoreH. CTpoeHre MaKpOMOJIEKYII
KpaxMmayla, TJIMKOIN€Ha M LeJUIono3bl. Pu3nyeckue CBOWCTBA Kpaxmalla U
LEJUT0JI03bl.  XMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyeCTBEHHas
peakuus ¢ MoAoM. XUMHYECKUE CBOMCTBA LEJIIFOJIO3bI: THAPOJIN3, OTydeHHE
3¢pupoB 1emiono3sl. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAaX (BHUCKO3a,

aleTaTHBIN MENK)

3.16

AMuHBI. AMUHBI KaK OPraHUYECKUE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTAMHU,
peaknus TOpeHWsS. AHWIMH Kak TMpPEJICTaBUTEIb apOMaTHYECKHX aMHUHOB.
XHUMHYECKHUE CBOWCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. I[loaydeHMe aMuHOB aJIKWIMPOBAHUEM AaMMHaka |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOJOPOJI0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI Kak amM(OTEpHbIE OpPraHUYECKHE
coeauaenusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyiomme Oenku. XHUMHUYECKue
CBOIiCTBa OEJIKOB: TMAPOIIN3, IeHATYypallys, KaYeCTBEHHbIE (IIBETHbBIC) PEaAKIINU

Ha OeJKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTb CBOWCTB IIOJIMMEPOB OT
cTpoeHUs! MojieKyJd. OCHOBHBIE CHOCOOBI INMOITYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuu MoJuMepHu3aliuu 1 noaukonaeHcaunu. Knaccnduxamms

BOJIOKOH

3.19

#HHPar##H# nentuukanys opraHnueckux coeMHeHui. Perenne

SKCIICPUMCHTAJIbHBIX 3a/1a4 Ha pACIIO3HABAHNUEC OPraHUYCCKUX BCHICCTB

3.20

4.1

4.2

I'eneTnyeckas CBA3b MEXIY KJIaCCAMHU OPTaHUYECKUX COCIUHEHUN

XUMHS U )KU3HDb

Xumus B moBcenHeBHOW xu3HH. [IpaBuna OezomacHoil paboThl C eIKUMH,
TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU ObITOBOM XUMUHU

XuMHA U 310pOBbe. XUMHUS B MEIULIMHE. XUMUSA U CEJIBCKOE XO35MUCTBO. XUMUs
B IIPOMBIIIJIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM
rasbl, UX COCTaB U ucnoiab3oBaHue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKH YI‘JICBOIIOPOIIOB)

4.3

XUMHUST U IKOJOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CpPelbl U €ro

nocaenctsus. OxpaHa rugpocgepsl, MOYBbl, aTMOC(epbl, (GIopbl U (hayHbI OT




XMMUYECKOTro 3arpsisHeHus. IIpoOiemMa OTXOM0B M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHBIG HUCTOYHHKHU SHCPTHUU

OO01mue mpeACcTaBlIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MONYUYEHUS XUMUICCKUX

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

4.4 uBetHas  Metamnyprus. CTekino ¥ CWIMKAaTHas  MPOMBIIUIEHHOCTD.
[Ipombiniennast  opranudeckas xumus. CpIpb€ i1 OPraHUYECKOM
IIPOMBIIITIEHHOCTH

5 Hi#HParf## Tunel pacu€THBIX 3a7a4
HH#HPar#t#PacuéTel Macchl BemecTBa WM 00bEMa ra30B MO0 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MACCE WIH 00BbEMY OJHOTO U3 YUACTBYIOIINX B
peaxIuu BEIIEeCTB

5.2 #i#Par###Pacuérel TeroBoro agdexra peakuu

5.3 #i#Par###PacuéTel 00bEMHBIX OTHOIICHUH Ta30B MIPH XUMHYECKUX PEAKIIHIX

54 #HiHPar###Pacuérel maccsl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB

' pEaKIuu, €CIu OJJHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 #iHPar###PacuéTol MaccoBOM WM 00BEMHOM TOJU BBIX0/1a MPOAYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOYKHOTO
#iHPar###Pacuérel macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOAYKTA

5.6 peaxuy, €ciIy OJJHO U3 BELIECTB JIAHO B BHJIE PACTBOPA C ONpEAEIEHHON
MacCOBOM J0JIE€N PACTBOPEHHOIO BEILIECTBA

57 HH#HHParf##Pacu€Thl ¢ UCTIONB30BAaHUEM MOHATHI «MaccoBast JOJIs», «MOJIsIpHast

' KOHLEHTPALUs», «PaCTBOPUMOCTb
#HiHParf##HaxoxaeHre MoJIeKyIsIpHON (opMyJIbl OpraHMUECKOro BEllecTBa
5.8 IO €ro IJIOTHOCTH U MacCCOBBIM JIOJISIM 2JIEMEHTOB, BXOJSIIHNX B €70 COCTaB,

HJIU 110 TPOAYKTAM CropaHusa




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 11 xmace/ Epemun B.B., Kyzemenko H.E., llpo3nos A.A., JIlyaun
B.B.; nox penakuueit Jlynuna B.B., OO1iecTtBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkninonepHoe od1iectBo «M3aaTenbcTBO
«IIpocsemieHue»

Xumus, 10 xknace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos

A.A., Jlyaun B.B., O611ecTBO ¢ orpaHMYe€HHOM 0TBETCTBEHHOCTHIO "JIPODA"

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumus Metoaudeckoe rmocooue — 6a30BbIi
ypoBeHby» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensn, U.I'.Octpoymos, «O01m1as XuMus B TeCTax, 3aadax,
ynpaxkHeHusix. 11 kmace» — M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTtposibHbIE ¥ IpOBEepOUHbIE pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacromnpnaas kaura mmns yuurens». Yacts 1 — M.: JIpoda, 2019 rog.

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

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoyMoBa «3a1auu o XMMUHU U

crocoObl Ux pemeHus» - M.: «/lpoday», 2021ros.



7. B.I'. lenucoBa «Xumus 11 kiaacc moypodHbie TUIAHbBI 110 YUEOHHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018ros.

8. M.A.Psab6osa, V.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximacey, -
M.: Dx3amen, 2019r.

9.9. O.C.T'abpuensia, .I'.octpoymMoB «XUMHUUYECKUN SKCIIEPUMEHT B ILIKOJIC

11 xnaccy; - M.: JIpoda. — 2019 rog.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/7f41837¢

[HOC Mos mkona https://myschool.edu.ru

[Topran pynaameHntaabHOrO XumMuueckoro oopazosanusi ChemNet.
Xumnueckas nHbopmMalonHas cetb: Hayka, oOpasoBaHue, TEXHOJIOTHH
http://www.chemnet.ru ['azeta « Xumus» u cailT s yaurtens «5 uay Ha ypok
XUMU)

http://him.1september.ru Enunas komnekuust [IOP: mpeameTHast KouieKust
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EcrectBeHHO-Hay4HbIE
skcriepuMenThl: xumusi. Komekmus Poccuiickoro o0mieo0pa3oBaTensHOTO
nopraia

http://www alhimik.ru Bcepoccuiickasi onummnuaza mKoJIbHUKOB 110 XUMUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JIEKTPOHHBIN Y4eOHHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry Jlucranuuonnbie
OBPUCTUYCCKUE OJIMMITHAJIBI TI0 XUMHUHU

http://www eidos.ru/olymp/chemistry 3aHumMartenbHass XUMUs
http://chem.rusolymp.ru Opranuueckas XuMHsi: 3J€KTPOHHBIA yUCOHUK IS
CpPEIHEH IIKOJIbI

http://classchem.narod.ru KouTpen — Xumust 175 Bcex: yueOHO-
WH()OPMAITMOHHBINA CAUT

http://maratakm.narod.ru Caiit «Mup xumun»



