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PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POIl
COOQ), npencrabieHHbiXx B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBarelibHBIX opraHuzanuax Poccuiickoit ~ ®Depaepaiuu,
peanu3yIonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAaMMBbI, 1 OCHOBHBIX TOJIOKEHHIM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
N3yuyenue mpeamera, peanmzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npoduibHOrO 00y4eHHs, MpU3BaHO oOOecmeunTh 00IEe00pa3oBaTENbHYI0 |
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaldd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKkKe IS
MPOJIOIKEHU OO0yUEHHS B OpraHuU3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mnporpamme mno XuMHM Ha3Hau€HUE TMpeaMeTa «XUMHUS» MOJIydaeT
noApOOHYI0  WHTEpIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJieH, coaep KaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e HMH(QOPMALMOHHO-METOJIUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHUHU, OOIIell cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJArONTUXCSl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIDKCHHN OOyJaronuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €eIUHOTO TOCyAapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTeIbHOE
JUISL W3Y4YeHUS B paMKax OTACIBHBIX MPOPUICH, NpeaycMaTpUBAET



pacnpesneneHue W CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
W3YUYEHHUS OTNIEIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LETIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPXKATEIBHOW XapaKTepUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMi YCTaHOBICHHOM MPOrpaMMOi 110 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTaBISIONICH coaepkaHUsl Y4eOHOro mpeamera «XUuMUsH
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApMATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCAEAYIOIIUM 3TAOM MOJIYYEHHUS] XUMUYECKOT0 00pa30BaHuUs
B pAaMKax H3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B 31011 CBsI3M n3yueHue npeamera « XuMUsD» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronnxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPHiIb 00y4eHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranumzanusix mnpodeccuoHanpHoro ooOpasoBanus. Hapsiay ¢ stum, B cBere
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pa3oBaTeabHOI MPOrpaMMBbl CPEIHET0 O0LIEro 00pa3oBaHus U3yUEHHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1ad BOCHUTAHUS U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcsi, Ha (OPMUPOBAHUE Yy HHUX OONIEHHTEIUICKTYaTbHBIX
YMEHHMM, YMEHUH palMOHANIM3alMK y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS NIPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHUECKOE [OMNOJHEHHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIIyOJIeHUs PEACTaBICHUI O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUIX
O CTpOeHUMH aroMa. XHMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydueHue TUNOB peaKUUi AOMOJHSAETCS
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHUMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PeKTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTIyOIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIel cucTeMe NPEeAMETHBIX 3HAHUI)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akLUEHT OyJeT cJenaH Ha OOLIHOCTh METOAOB IO3HAHUA,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexysipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHMSI MACChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIEHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coAepkKaHUM IpeAMeTa I KJACCOB XUMHKO-
ouonoruueckoro npoduiast OONbLINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO
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pPaccMOTPEHUS XUMUYECKOW OpraHu3allii KIETKU KaKk OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U M3Y4EHHs CYIIHOCTU IPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHbIMM MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpEAHEro 001iero oopazoBanus (Ha 0a30BOM YpOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue 3Toi 3axa4un Ha
yIrIyONEHHOM YpOBHE HU3YyYEHHs MpeAMeTa MpeArnoiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B oOOecredeHUu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€IOBEKa, a TAaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AMCIIEPCHBIX CUCTEMAX, 00 00IuX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUH AJi1 OOBSICHEHUs
KJIIOYEBBIX HMJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U
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MPOTHO3UPOBAHUS SIBJICHUN, MUMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUI 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOIUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTHYECKOHN JeATETLHOCTH U MMOBCEHEBHOM KU3HHU.

B mnnmaHe peanu3anuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHWE YyOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
IPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHUIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TIO3HABATEIbHBIX HHTEPECOB, MHTCIUICKTYaIbHBIX H TBOPYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYPBI, TPHOOPETCHHUE OTBITA OOIIICCTBCHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO611ee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiyOJIEHHOM
YpOBHE CpeaHero obiero oopazoBaHus, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZleno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIIMN AaTOMHBIX OpOUTANICH yriaepoa.
MexaHnu3Mbl 00pa30BaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: pPa3BEPHYTas, COKpaliEHHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenre o kiaccupuUKalMud OpPraHUYecKUX BemiecTB. [loHsiTHE O
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEJeH MOJEKYJT OPraHUYEeCKUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALNN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aIKAHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3AIHS
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. Ousnyeckre cBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, WU30JMPOBAHHbBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omonorudeckuiil psij aikuHOB, oO1as (GopMyia, HOMEHKIaTypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH NMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmrast hopMyiia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE W MTPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cCBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIOMIEM JCUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
IIPUMEHEHUE aPOMATUYECKUX YIJIEBOJOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, X IPUMEHEHNE B POMBIIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TrajllOrT€HIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJECHCTBUE AallETWIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIE€BOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusnyeckue CBOWCTBA  NPENETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[efCcTBHE 3TaHOIAa U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJIECHIVIMKOIb W TIulEepuH. Duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeo(puIbLHOTo 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTy4eHUs U TIPUMEHEHHE MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenwust v mpuMeHnenne perona. denondopmanbaeruaaas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3MuecKue CBOMCTBA allbJIETUAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOJTHOTO paJuKaja.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE U XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

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

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE ICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupr0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTtaHaBnuBarome 1 HEBOCCTaHABIIMBAIOIINE aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaUEeCTBEHHAash peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTtBopa riaoko3sl ¢ ruapokcuaoM menu(ll), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «Crnuptel U (DEHOIBIY,
«Kap6onoBbie kKuciaoTbl. CI0KHBIE dPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne moliekyn, oOmas (Gopmyina, n3oMepus, HOMEHKJIATypa U (U3UYECKUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIVH — IPEACTAaBUTENIb aMUHOB apoMaTH4ecKoro psiaa. CTpoeHrue aHUInHA.
B3auMHoe BiIMgHHME Tpynnm aroMOB B MoJsiekyle aHwiHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknatypa u uzomepusi. OTAeabHbIE PEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 ¥ TUAPOIIN3 MENTUAOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEIKOB B BOJIE, JICHATypaIus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE MOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCCOBBIM JOJISIM DJIEMEHTOB, BXOJSIINX B €T0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, IbIXaHUE, OEJKH, YIJIEBOABI, JKHUPBI, HYKIEHHOBBIE KHCIOTHI,
(hepMEeHTHI.
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['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaNMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTpOHHbIE KOHPUTYPALIMM aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX F'€OMETPHUUECKUM CTPOEHUEM (HAa MPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cCOeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMA PacTBOPOB:
MaccoBas J0JIs1 BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HaceleHnnsie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.
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Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakinu. XuMuueckoe paBHoBecue. KoHncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeTawioB B [leproandeckoi cucteMe XuMHYECKUX JJIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUS HEMETAIIJIOB (Ha IpuMepe KUciopoaa, cepol, hochopa u
yriepoaa).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJlJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XUMHUYECKUEe CBOWCTBA. ['aioreHoBOAOpOAbl. BaxHeline KUCIOpoACcCOoaepKallre
COEIMHEHUS TajoreHoB. JlabopaTopHble W TMPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.
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Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepsl( V). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KHUCIJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HMUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnenue B mpupoje, CIOCoObl MOMydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: THIPOMETAILITYPIus, MUPOMETAITYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3n4ecKue 1 XuMUYECKUe
CBOMCTBA, NPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUH.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.
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ATIOMUHWI: TTOTydeHue, (GU3nIecKre U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xene3a(ll) u sxeneza(lll). [lomydyenne u mpumMeHeHue xenesa u
€ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCHJIA [IUHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHUCJIOPOJE, M3Yy4YEHUE KOJUIEKIMU «MeTtaiibl M CIUIaBbD), B3aUMOJCHCTBHE
MICJIOYHBIX M IIETOYHO3EMENIbHBIX METAJIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCHUIOB AIIOMUHUA M ILMHKA C
pacTBOpaMM KHCIIOT U HIEJOYEH, pEelIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTUU HAy4YHOTO uccieaoBanusa. Hayunbie
MPUHITUIIBI OPTaHU3AIMN XUMUYECKOTO TTPOU3BOACTBA. [[pOMBIIITIEHHBIE CTTIOCOObI
MOJIYYeHUS] BaXXHEHIIMX BEIIEeCTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOThI, MeTaHoJ1a). [IpoMblIlIeHHbIE CIOCOOBI MOTYyYEHNs METAJIJIOB U CILJIaBOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKaIOLIEN Cpellbl U ero nociaeAcTBus. Posib xumuu B
o0ecIieueHrr YHEPTEeTUIECKON OE30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.
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XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30MacHOro UCIOJIb30BaHUS MPEnapaToB OBITOBOI XMMUU B TOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCeTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEPAJIbHbIE YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 31eKTpOHUKU. HaHOTEXHONIOTMN.

PacuérHrie 3anaun.

PacuéTel: Macchl BemecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUYACTBYIOIIHUX B PEAKIIMH BELIECTB, MACCHI
(00bEMa, KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEAKIIUH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bE€Ma, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO
M3 BEUIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBOpe, A0JM BbIXOAA NPOAYKTA PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
IPEAMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, TMIIOTE3a,
TEOpusl, 3aKOH, aHAJU3, CUHTE3, KJIacCU(UKAIMs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepusi, MUKpPOMUP, MAaKpOMHP, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaJAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUN YPOBEHb, BEILIECTBO,
TENO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ra3, (u3nuecKue
BEJIMYMHBI, €JUHUIBI U3MEPEHUS], CKOPOCTh, SHEPTHS, Macca.

buonorus: kietka, opranusM, 3kocucrema, ouocdepa, MeTadboIM3M, MaKpo- U
MUKPOAJIEMEHTbI, OC€JKH, XKUPbI, YTIEBOAbl, HYKJIEUHOBBIE KHUCIIOTBI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOIUIMBO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBILIIEHHOCTb, METAJUIYPIHsl, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX
penaparoB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX MAaTEpPHAIOB, 3JEKTPOHHAs
MIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronmxcss B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU NEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;
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MHTEpeca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIIEAYIOIIEM aHATU3E
uHGOpPMAIIUU O IEPETOBBIX TOCTIXKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCJIEICTBUN
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHMUSl LIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

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

NOHUMAaHUS UEHHOCTH NPaBWJI HMHAWBHUAYAIbHOTO M  KOJUJIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIEeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NeSATETbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYruX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCH pa3IndHOro poja, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TpaeKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJIECOO0PA3HOT0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbl;
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OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHH IS
pELIeHHs BOIPOCOB PAallMOHAIBHOIO MPUPOIONOJIb30BAHUS;

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

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
IpPEeACTaBICHUs] 00 OKpYXalOUIEM MHpE Kak O €IMHCTBE IPHUPOAbI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJEeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH M BaKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHaJIbHOMW KyJbTYpbl, B PpEIICHUU TJI00AJbHBIX MpOOJIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 YjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHHA CYIIHOCTH METOJOB
MO3HAHU, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MOJTy4aeMbIe 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HEMNPEPHIBHOMY OOpa30BaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
NEATEIbHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa UM CHeluupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIE y4yeOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKue AeMCTBHSA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KjiIacCHU(PUKAIIMU BEIISCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI M 3aKIFOUCHUS,

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
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3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyia, ypaBHECHHE XUMUYECKON PEaKIIun
— TIPU PEIICHUH Y4eOHBIX TO3HABATEIBHBIX W MPAKTHYECKUX 3a7ad, MPUMEHSTH
Ha3BaHHBIC MOJICIBHBIC MPEACTABICHUS JIS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAaMH METOJIOB HAYyYHOTO TMO3HAHUS BEIIECTB M XUMHUYECCKUX
peaKkuuu;

bopMyIMpOBAaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABICHHBIE
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKIICHUN;

BJIAJCTh HaBBIKAMH CAMOCTOSTCIBHOTO IUIAHUPOBAHUS W IPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATETLHOCTH, TMPOSBIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
TIO3HAHUS.

3) pa6oTa ¢ uHpopmManueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAYy4HO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MIPE/ICTABIICHNUS, KPUTHUICCKU OIICHUBATh ed JOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTH;

(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOJBI MPU TOUCKE U
orbope wuHpOpMaNKMK, HEOOXOJMMOW [JI1 BBIIOJHEHHS yYeOHBIX 3amad
OIPEIIECIIEHHOTO TUTIA;

puoOpETaTh OIBIT KMCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3INIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (QOpMy  TIpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCITOJI30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA MPU PAOOTE ¢ XMMHUYECKOM
nHpopMaIren: MPUMEHATh MEXKIpPeIMETHbIC ((U3NYECKHUEe U MaTeMaTHYECKUE)
3HaKH U CUMBOJIBI, POpMyJIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

22



KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOi TeMBI B X0/I€ JUAJIOTa U/WIH
JUCKYCCHUH, BBICKA3bIBATh HieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOH padOThl MO MCCIEAOBAHUIO CBOMCTB
M3YJaeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBLIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NeSATEeIbHOCTh, OMpenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATENIbCKUX 3a]ay, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 HMX pemeHus ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaIn3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTPAMMBbI [0 XUMHUU HA YTiyOIEHHOM
YpOBHE Ha ypPOBHE CPEAHETO 00IIero o0pa3oBaHusl BKIIOUYAIOT Clienu(pruaecKue s
yueOHOro npeameTa «XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, MHTEPIPETAMN U NMpeoOpa30oBaHUIO 3HAHUM, BUABI JIEATEIBHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAaHUW B Pa3JIMYHBIX YYEOHBIX
CUTYalIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyAIlUSAX, CBA3AHHBIX ¢ XuMuel. B
nporpaMme IO XHMHMHM THPEIMETHBIE PE3yJIbTaTbl MPEACTABICHBI 110 TOJaM
U3YUYECHHUS.

10 KJTACC
[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuMUS»
OTpaXx<aroT:

23



c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHun PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CPENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuau3aiusi aTOMHBIX OpOuTalnel, WOH, MOJEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukKaid, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHs, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalieHUs] DSHEPrUM TIPH XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBJIEHUI; TPEICTABIICHHS O
MEXaHM3Max XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X MIPOTEKAHMUsI, O B3AUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3(dexToi, opueHTantsl | u Il pona);
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXXHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
JeATEeIIbHOCTH YeJIOBEKa, OOIIMX HAYUHBIX MPUHIIMIAX XUMUUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METaHOJIa, MepepadbOTKU HEDTH);

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTaBJIECHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX U CKEIETHBIX) (DOPMYIT OPraHUIECKUX
BEILIECTB;
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COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  IMOCPEICTBOM  COCTaBJIECHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALUH
UX XMMHAYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUMN: YCTAHABIMBATh MPHUHAJJICKHOCTh M3YyUYEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
IIPEICTaBUTENIC OPraHUYECKUX BEIIECTB (3TWIEH, alleTHJIEH, TOIYO0J, TJIMLUEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUull, aleTalbAeTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh yMEHUS ONpPENENATh BHJI XUMHYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHUAX (KOBAJIEHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

C()OPMUPOBAHHOCTh YMEHHUS NIPUMEHATH [OJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3NUECKUE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, IMKIOATIKAHOB, AJIKEHOB, aJIKaIMEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, albJAECTUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX U CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCAUHEHUN U AMHUHOB,
AMUHOKHCIIOT, O€NTKOB, yIJeBOJOB  (MOHO-, JHU- ©  TOJIUCAXaPHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMMHUYECKMX pEaKUUid C MCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh YMEHHUS TMOATBEPKJATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHU4YEeCKUX COETMHEHUH OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEDTH, IPUPOIHBIH T'a3, yroiib), CIOCOOBI €ro NepepaboTKU U MPAKTUYECKOE
NpPUMEHEHHE TPOAYKTOB NEpepadboOTKH;
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c(hOpMHPOBAHHOCTh BIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHUSI IPUMEHSITh OCHOBHBIE OTI€pallii MBICIIUTEIBHOM
NEeSATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 000OIlEeHHEe, CHCTEeMAaTU3AIUIO,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAHHOTO TOHMMAaHHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
MCIIOJB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIHOJb30BaHUEM (PU3UYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUYE€Thl MO HAXOXKICHUI0 XUMHUUYECKOH (HOpMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX AJIEMEHTOB, MPOAYKTaM
CrOpaHusi, INIOTHOCTH ra3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATh U OIEHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MIPOU3BOJICTBEHHOH JACATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepaboTKOM BEIIECTB,
WCITIOJIb30BATh MOJYYEHHbIE 3HAHUS JJIsI IPUHSITHUS TPAMOTHBIX PEIICHHUM MpoOIemM
B CUTYaIIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
O0e3omacHoro oOpamieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoOu dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OILICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa KOJOTHYECKH 11e71eCO00pPa3HOT0 TOBEJACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
IPUPOIHON Cpefibl U JOCTUKEHHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA >KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHNYECKUX BEIIECTB, MOHMMas cMbIca nokaszaress [1/K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTAaHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS! PUCK-TI0JIb3a;
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c(OPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON WH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpPMAIIHIO, IepepadaTriBaTh €€ U UCIIOIh30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHmdeckas
XUMHS» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBICHUN MPUPOJIBI, O MECT€ W 3HAYCHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0€30IMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECICUCHHH PaAIllMOHAJIBLHOIO IPHUPOJIOIOIL30BaHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OONICH KyJbTyphl YeEJOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIre NOHATUS — XUMUYECKUM AJIEMEHT, aTOM, SIIPO aToMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTaNIM, OCHOBHOC W
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYyJIa, BaJCHTHOCTb, DJICKTPOOTPHUIATCIIBHOCTh, CTENEHb  OKHUCJICHUS,
XMMHUYECKasi CBs3b (KOBAJEHTHAs, HWOHHAs, MeETAUIMYECKas, BOJOPOJIHAs),
KpUCTaJUIMYecKas pemeTka, XUMHYEeCKash pPeakius, pacTBOpP, DICKTPOJIMUTHI,
HEDJICKTPOJMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XHMHYECKON peakiuu, CKOPOCTh XUMHUYECKON peakluu, XUMUYECKOe PaBHOBECHUE;
TEOPUU M 3aKOHBI (TCOPUS DJICKTPOJIUTHUYECKON IHCCOLMALINM, MEePUOINYECCKUM
3akoH [[.1. MennerneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3AKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIMsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUUYECKUN SI3bIK
XHMMHWHU, MUPOBO33PEHUECKHUE 3HAHUS, JISKAIME B OCHOBE MOHUMAaHUS TIPUIUHHOCTH
1 CUCTEMHOCTH XMMHUUYECKUX SBJICHUM; COBPEMEHHBIC MPEJICTABICHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJSPHOM M HAJIMOJICKYJSIPHOM YpPOBHSIX;
MPEJCTABICHUS O MEXaHM3MaX XUMHUYECKHX PEaKlUil, TEPMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MNPOTEKAHHUS, O XMMHUYECKOM PaBHOBECHUHU,
pacTBOpax W JTUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOWCTBAX,
COCTaBe, MOJY4YeHUN U 0€30MaCHOM HCTOJIb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
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BCIIECTB B OBITY W TPAKTUUECKOW ACATEIBHOCTH YEJIOBEKa, OOIMMUX HAYYHBIX
MPUHIAIAX XUMUUYECKOTO ITPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATh XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OMKMCAHUH HEOPTAHUYECKUX BEILIECTB U UX MIPEBPAILICHUIA;

c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XMMHUYECKHUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe HA3BaHUS OTACIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBaJEHTHAas,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElmETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMHU IO PA3IMYHBIM MMPU3HAKAM (YHCITY U COCTABY
pearupyroumux BEIIECTB, TEIIOBOMY 3(PQEKTy peakinH, U3MEHEHHUIO CTEHeHen
OKHUCJIEHUSI JJIEMEHTOB, OOpaTHMMOCTH, YYaCTUIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpAaTh OCHOBAaHUA W KPUTEPUM JUIsl  KJIACCHU(PUKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUL;

c(hOpMHPOBAHHOCTh YMEHHS PACKPHIBATh CMBICI TIEPHUOIUYECKOTo 3akoHa Jl.
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MNEPHUOIOB
[lepuomnueckoin  cucremsl  J.M.  MeHneneeBa,  ucOoyib3ys  MOHSTHSA
«IHEPTeTUYCCKHE YPOBHM», «IHEPIETUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOWCTB XMMHUYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTH)  OOIIWE
XUMUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;
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cOPMHPOBAHHOCTh yYMEHHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMi MOCPEIACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa ITyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJN3d;  PEaKUIHMI
KOMILIEKCO0Opa3oBaHus (Ha MPUMEPE THIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUSA );

c(OPMHPOBAHHOCTh, YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHHUSI CKOPOCTH XHMHUYECKON pEakIMd B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bhakTOpOB, a TaK)Ke XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS 1101 BIUSHUEM
BHeIHUX Bo3zaeicTBui (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIeKAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIOTHI, aMMHAaKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX TPOU3BOJCTB; I1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEHIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
IKCIIEPUMEHT (PEeaIbHBIN U MBICJICHHBIN ), UCTIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOMN KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISIBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPALUSI»;
MacChl BEIIeCTBa WM 00hEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro »ddexra
peaKLuu; 3HAYEHUs] BOJAOPOJHOrO IMOKAa3aTesid PaCTBOPOB KUCIOT W IIEJIOYEH C
M3BECTHOM CTEIMEHbIO JAUCCOIMAIMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA MUIM JAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEAKINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUH  JIKCIEpUMEHT  (MPOBEACHHE  peaklMid  HOHHOrO  OOMeHa,
MOATBEPKICHNE KAYECTBEHHOTO COCTaBa HEOPTAaHMYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pPacTBOPOB BEHIECTB C IOMOIIBIO HWHAWKATOPOB, HW3YyYECHUE BIIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertaely u  «Hemeramis»y) ¢
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coOJII0IeHHEM TIPaBUII O€30MacHOr0 OOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBanuemM, (popMyIHpoBaTh LIETb UCCIAEAOBAHUS, PEACTABIATH B pa3TUYHON
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHMBATh WX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOJIIO/IaTh MPaBUiIa MOJb30BaHUS XUMUYECKOM
mocy/Iol M j1abopaTopHbIM OO0OpyAOBaHHEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY W TPYJIOBOU
JESATEILHOCTH B LEJSIX COXPAHEHUs CBOETO 3J0POBbsI, OKPYXKAIOIIEH MPUPOIHON
cpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JICHANPABICHHBIN IOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, epepadaThiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTp oi'HI/m 0p TaHHUYECKUX COE I/IHeHI/I;I) A.M 8 bubmorexa LIOK
' P P A e https://m.eds00.ru/d69df650
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6nunorexa LIOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnnorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bubnmorexa LIOK
2.3 Apomatnyeckue yrieBo0pobl (apeHsbl) 8 https://m.edsoo.ru/d69df650
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIAOB U UX 4 bubmmnoreka HOK
' nepepaboTKa https://m.edso0.ru/d69df650
but6mmoreka [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YITIEBOROPOAOS https://m.eds00.ru/d69df650
Hroro mo pasneny 35

Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst
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bubnunoreka LIOK

3.1 Crpret. Geron 1 https://m.eds00.ru/d69df650
KapOoHWIbHBIE COETUHEHUS: ANbIETUAbI U
3.2 KeTPOHLI Ka 6OHOBI;ZI[C KHACJIOTBI Cﬂnoxf:{me 21 buGnuorexa [IOK
' - 1ap : https://m.eds00.ru/d69df650
a¢upsl. Kupbr
bubnunoreka LIOK
3.3 Y TeBO/p! ? https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus
bubnunoreka LIOK
4.1 AMUHBI. AMUHOKUCIOTHL. beiku 12 https://m.edsoo.ru/d69df650
Utoro no pazneny 12
Paspgen 5. BeicOKOMOJIEKY IS pHbIE COCIUHEHUS
51 BricokoMoseK yIsIpHbIE COEIMHEHUS 6 Bubmiorexa ITOK
' yp 8 https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
undpoBbie
Ne /i HaumeHoBaHMe pa3ae/ioB H TeM Konrpossupie  Tpaxruseckie (uucp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
pecypchl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
1 Cll“_II)OGHI/Ie atoMma. Ilepuonnueckuii 3aKoH . Bu6morexa LIOK
. u [lepuonnueckas cucTeMa XUMUYCCKUX https://m.edsoo.ru/2dd57£24
anemenToB 1. . Meneneena
Crtpoenue BemniecTBa. MHOrooopasue bubmuoreka [{OK
1.2 11
BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [{OK
1. 1
3 XHMHHECKHE PeaKiiH o https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nea 2. Heoprannyeckasi xumust
bubmmoreka IIOK
2.1 3
Heweraet 1 https://m.edsoo.ru/2dd57f24
bu6mmoteka IIOK
2.2 23
Meraner https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3nea 3. XuMus 4 :KU3Hb
31 MeTtoapl TO3HAHUS B XUMHAN. XUMHUS 1 9 bubnunorexa LIOK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC

Ne
n/n

Tema ypoka

Ypok-0600111eHue 3a Kype
9 knacca

KoauuecTBO 4acoB

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIE PecypChl

BxomHast KOHTpOJIbHAS
paborta

IIpenmer u 3HaueHUE
OpraHUYECKON XHUMUH,
MIPEJCTABICHUE O
MHOT000pa3uu
OPraHUYECKUX COCTUHEHUMN

DJNEKTPOHHOE CTPOEHUE
aToma yriepojia (OCHOBHOE
1 BO30YXJIEHHOE
coctosiHus). BaneHnTtHbie
BO3MOYKHOCTH aTOMa

yriepozaa

http://chem.rusolymp.ru/

https://www.yaklass.ru/?b%01

XuMHudeckas CBI3b B
OpraHUYECKUX
coeMUHEHNIX. MexXaHu3MEbl
00pa3oBaHMs KOBAJIEHTHOM
CBSI3H, CITIOCOOBI pa3pbiBa
CBs3Ei

https://www.yaklass.ru/?b%01

Teopus crpoeHus
OPTraHUYECKUX COCTUHEHUIN
A. M. Bytneposa

https://resh.edu.ru/

Buaer uzomepun:
CTPYKTypHas,

34


http://chem.rusolymp.ru/
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://resh.edu.ru/

IPOCTPAHCTBEHHAs.
OnexTpoHHbIE 3P PEKTH B
MOJIEKYJIaX OPraHUYeCKUX
COCIMHEHU N

IIpencrasnenue o
KJTacCH(HUKAIUH 1
CHCTeMaTHYeCKas
nomenkiaarypa (IUPAC)
OPraHUYECKUX BEIICCTB

Knaccudukanus peakuuii B
OPraHUYecKOi XUMHU

http://chem.rusolymp.ru/

10

Cucremarusauus u
000011IeHrEe 3HAHUHN 110
TEME

http://school-
collection.edu.ru/collection/chemistry

11

AJKaHBI: TOMOJIOTHYECKHI
psn, odmas opmya,
HOMEHKJIaTypa U
WU30MEpHs, HIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII

http://chem.rusolymp.ru/

12

13

dusnueckue u XUMUYECKHE
CBOMCTBA aJIKAaHOB

Haxosxnenue ajgkaHosB B
npupoe. Criocoosl
MOJTYYEHHS U IPUMEHEHUE
aIKaHOB

https://edsoo.ru/

14

[uknoankansl: o0IIast
dbopmysa, HOMEHKJIATypa 1
U30MepHsl, 0COOEHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOWCTB, CITOCOOBI
MOJIYYCHHA U MPUMCHCHUC

https://www.yaklass.ru/?b%01
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15

16

Pemenue pacuéTHbIx 3a1a4
Ha OIpeJICTICHHE
MOJIEKYJISIPHOM (OpPMYJIBI
OpPTaHWYECKOTO BEIIeCTBA
10 MacCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB,
BXOJISIINX B €r0 COCTaB.
Cucremaruzanus u
000011IeHrEe 3HAHU 110
TeMe

AJKEHBI: TOMOJIOTUYECKHMA
psa, obmas popmyina,
HOMEHKJIATypa,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJEKYII.
CtpyKTypHas U LuC-TpaHC-
MU30MEpPHUsI aJIKEHOB

http://chem.rusolymp.ru/

https://www.yaklass.ru/?b%01

17

dusnueckue 1 XUMUIECKUE
CBOMCTBA aJIKEHOB.
ITpaBuno MapKkOBHMKOBA

https://www.yaklass.ru/?b%01

18

19

20

Crioco0bI nostyyeHust u
NPUMEHEHHE aJTIKCHOB

[TpakTuyeckas pabora Ne 1
no teme "[lonyuenue
ATUJIEHA U U3YYEHHE €TI0
CBOMCTB"

Pemenue pacu€THbix 3amaq
Ha ompeJielIeHue
MOJIEKYJISIPHOM (OpMYJIBI
OpPraHUYECKOI0 BellleCTBa

https://resh.edu.ru/

http://chem.rusolymp.ru/

21

AJKagueHsl:
COIIPSKEHHBIE,
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22

W30JIMPOBAHHBIE,
KyMYJUPOBaHHBIC.
OcobeHHoCcTH
AIIEKTPOHHOTO CTPOCHHUS

XUMHYECKUE CBOUCTBA
CONPSDKEHHBIX JTUCHOB

http://school-
collection.edu.ru/collection/chemistry

23

24

25

CriocoObI mosTydeHust 1
IPUMEHEHHE aJIKaJMCHOB
AJNKWHBI: TOMOJIOTUYECKUN
psa, obmas ¢popmyina,
HOMEHKJIATypa,
AJIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOCHHUE MOJICKYII,
¢du3nveckre CBOMCTBA

XUMHYECKUE CBOWCTBA
AIIKUHOB

http://chem.rusolymp.ru/

https://edsoo.ru/

26

KauecTtBeHHbIE peaknyu Ha
TPOWHYIO CBS3b

https://www.yaklass.ru/?b%01

27

28

29

30

Crioco0bI nostyueHust u
IMPUMCHCHUC AJIKWHOB

Pemenue 3agau: pacu€Tsl
10 YPaBHEHHUIO
XUMUYECKON pPeaKLun

Cucrematuzanuus u
00o011eHne 3HaHUH 110
TeMe

ApeHBI: TOMOJIOTHYECKUIT
psin, obmas gpopmyia,
HOMEHKJIaTypa.
DNEKTPOHHOE U
IPOCTPAHCTBEHHOE

bu6mmoreka [IOK
https://m.edsoo.ru/a6f9alea

bu6mmoreka [IOK
https://m.edsoo.ru/5db8e526

bubmuorexa [JOK
https://m.edsoo0.ru/a92a7094
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CTPOEHHUE MOJIEKYJ OeH30I1a
U TOJIyOJIa, UX (PU3NYECKHe
CBOMCTBA

31

XUMHUYECKHE CBOUCTBA
apEeHOB: peaKIuu
3aMeIEeHU

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

32

XHUMHUYeCKre CBOMCTBA
apEeHOB: PeaKIUu
MIPUCOCTUHCHHSI,
OKHCJICHHE I'OMOJIOI'0OB
OeH301a

bubmuorexa [JOK
https://m.edsoo.ru/a44alaed

33

34

Oco0eHHOCTH XUMHYECKUX
CBOICTB CTHUpOIA

Pemenne pacu€THbIX 3a1a4
Ha OIpENICIICHUE
MOJICKYJISIPHOM (HOPMYJTBI
OpPraHMYECKOT0 BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

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

35

CnocoOsl nonydeHus u
IpUMEHEHHE apeHOB

bu6mmoreka [JOK
https://m.edsoo.ru/6f717d09

36

I'enernueckas cBs3b
MEX]ly pa3In4YHbIMU
KJIacCaMU yIJIEBOJIOPOJOB

37

Pacuérsl o ypaBHEHUAM
XUMHYECKHUX PEaKIUM.
Cucrematuzanus u
000011IeHrEe 3HAHU T10
TeEME

38

39

IIpupoaHsbli ras.
[TonryTHbIE HEDTAHBIE ra3bl
KamenHnslit yroas u
IPOAYKTHI €T0
nepepadoTKu

bu6mmoreka [IOK
https://m.eds00.ru/69b3398b
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40

41

42

43

44

Hed1b 1 criocobs! e€
nepepadotku. [Ipumenenue
MPOIYKTOB NepepaboTKu
HePTH

I'enernueckas cBsA3b
MEX1y pa3TUuYHbBIMU
KJIacCaMM YIJIEBOJOPOIOB

l'anorenonponsBoHbIE
YIJIEBOIOPOOB:
AJIEKTPOHHOE CTPOECHHUE;
peaKkuu 3aMelleHus
rajioresa

JleWicTBue 1Ieo4uei Ha
raJOreHIPOU3BOIHBIC.
BzaumoneiicTrue
JUTAIOTCHAIKAHOB C
MarHueM U IIMHKOM

Cucrematuzanuus u
00001IeHNE 3HAHU 10
pazneny "Yrinesogopoas”

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

bu6mmoreka [IOK
https://m.edsoo.ru/20e89f22

45

46

47

KonTponbnas pabota no
teme "YTiaeBogopoas"”

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHL: TOMOJIOTHYECKUI
pan, oburas hopmyna,
CTPOEHHE MOJIEKYI,
U30MepHUsl, HOMEHKJIaTypa,
KJaccupukanus,
¢buznyeckue cBoicTBa
XUMHUYECKUE CBOMCTBA

IIPEACIBHBIX OJJHOATOMHBIX
CIIUPTOB

bu6mmoreka [IOK
https://m.edso00.ru/95c9e298

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

39


https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe

CniocoOslI noy4eHus u

bubmuorexa [JOK

48 HIPMMEHEHHC OHOATOMHRIX https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocthie 2pupsi:
HOMEHKJIaTypa 1

49 H30MepHs, 0OCOOCHHOCTH BH6J_IHOTeKa HOK

https://m.edso0o0.ru/c2c788b2

(UBHYECKUX U XUMHUECKUX
CBOMCTB
MHoOroaToMHbI€ CIIUPTHI:

50 STUJICHTJIUKOJIb U bubmuorexa [JOK
TJIMIEPHH, UX QU3HYECKUE https://m.edsoo.ru/ee4d84aa
Y XMMHYECKHUE CBOMCTBA
CriocoOsblI MoTy9eHus 1

51 IpAMeHeHHe ya bubnuorexa [JOK

https://m.edsoo.ru/d12e567d

MHOTOQTOMHBIX CITHPTOB
DeHO: CTpOEHUE

52 MOJIEKYJIbI, PU3NYECKUE bubnunoreka [JOK
cBoiicTBa. TOKCHYHOCTH https://m.edsoo.ru/2ce726f8
denona

53 XuMudeckue CBONCTBa bu6mmoreka [JOK
(penona https://m.eds00.ru/037ca5f9

54 CriocoObI nostyyeHust u bubnnorexka [JOK
npUMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.
Pemenue

55 SKCIIEPUMEHTAJIBHBIX 3a7a4 BH6J_IHOTeKa 0K
no teme "CrupThl 1 https://m.edsoo.ru/fd0ced09
benomsr"
CucreMaTtuzanus u

56 000011IeHe 3HAHU 10 bubmioreka LJOK

TEME

https://m.edsoo.ru/1810cb9b

40


https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b

Anbaeruapl 1 KETOHBI:
AJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TPYIIIIHI;

bubmuoreka [JOK

57 TOMOJIOTUYECKUE PAIbI, https://m.edsoo.ru/b139beaa
obmas hopmyina, uzomepus
Y HOMEHKJIaTypa
Anbnerusipl 1 KETOHBI:
58 (1)1/1351[%0;[146 CBOMCTBA; buGmnorexa LIOK
’ https://m.edsoo.ru/c887425c
peaKIuy IPUCOSTHHCHUS
Peaknmn oxucnenus n
59 Ka‘le(I:ITBeHHLIe €aKInu bubimorexa [JOK
peakil https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
60 Crioco0sbI MoTydeHus bubnnoreka [JOK
alIbIETHUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE
61 npeenbHble KapOOHOBBIE bubnnorexa [HOK
KHUCJIOTHI, 0COOCHHOCTH https://m.edsoo.ru/fecOb113
CTPOCHHUSI KX MOJICKYJI
H3oMepus 1 HOMEHKIIaTypa
62 Ka 601?01351)( KHCIIOT nyp Bubumorexa [IOK
P . https://m.eds00.ru/700cc87b
buznyeckue cBoicTBa
XHUMHUYEeCKHE CBOMCTBA
63 IpeenbHbIX bubnuoreka [IOK
OJTHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0EeHHOCTH CBOUCTB
64 MYpPaBbUHOHN KHUCIIOTBI. bubnnoreka [JOK
MHoroob6pasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHUCIIOT
Oco0EHHOCTH CBOMCTB:
bu6mmoreka [JOK
65 HETIpe/IeTbHBIX U

APOMATHYCCKUX

https://m.eds00.ru/83a08773

41



https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

66

KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kuciot. IIpencrasurenn
BBICIINX KapOOHOBBIX
KHCJIOT

[ToHsATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

bu6mmoreka [IOK
https://m.edsoo.ru/0d162d9d

67

CriocoObl nostyyeHust u
nprMeHeHHe KapOOHOBBIX
KUCIIOT

bubmuorexa [JOK
https://m.edsoo.ru/7c065c9d

68

69

CrnosxHble 3(hUpbI:
TOMOJIOTUYECKUU P,
oOuras popmyna, U3oMepus
¥ HOMEHKJIaTypa
DuU3NYECKUE U XUMUICCKHEC
cBoOMcCTBa A3(HHUPOB

bubmuorexa [JOK
https://m.edsoo.ru/adfffe6d

bu6mmorexa [IOK
https://m.edsoo.ru/ad6b94b2

70

Pemenne pacu€THbIX
3a/1a4: 110 ypaBHEHUIO
XAMHYECKON PEaKInu, Ha
OIpezieIICHUE
MOJIEKYJISIPHON (OpMYJIBI
OpPraHMYECKOTO BEIIECTBA

71

72

[TpakTuyeckas padora Ne 3.
Pemenne
HKCIIEPUMEHTAIBHBIX 33124
no tTeMe "KapOoHoBbie
KUCIOTHI. CIIOKHBIE
a¢uper"

JKupsr: ctpoenne,
¢u3nueckrue 1 XUMHUYECKHE
CBOMCTBA (THIPOJIN3)

bu6mmorexa [IOK
https://m.edsoo.ru/486671fb

bu6mmorexa [IOK
https://m.edsoo.ru/al9c5b98
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MbL1a Kak COJTH BBICIITHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIEE IEHUCTBUE.

bubmuoreka [JOK

3 TlousTHE O CHHTETUYECKUX https://m.edso0.ru/3c566565
MOIOIINX CPEICTBAX
(CMO)
I'eneTnyeckast cBsA3L
74 YTJIEBOJOPOOB H bubnmoreka [JOK
KHUCJIOPOACOAECPKAIINX https://m.edso00.ru/56790c96
OPraHUYEeCKUX BEIIECTB
75 Pacuérel o ypaBHEHUAM
XAMHYECKUX PEaKUi
Cucremarusanus u
76 000011IeHrE 3HAHU 110 BH6J_IHOTeKa HOK
https://m.edsoo.ru/f8eaf2eb
TEME
OO61as xapakTepucTUKa
YIJIEBOJOB U
77 KJ1accu(uKanus yriieBo0B BH6J_IHOTeKa HOK
https://m.edsoo.ru/7a9693al
(MOHO-, H- 1
MOJIMCaXapHUIbl)
MoHocaxapuibr:
78 ¢uznyeckue cBoWcTBa U BH6J_IHOTeKa IOK
https://m.edsoo.ru/b4bdda2d
HaxO0’JIEHUE B MIPUPOJIE
IIpuMeHeHne TIII0KO3bI, €€
79 3HAYECHUE B bu6mmoreka [JOK
JKM3HEAEATEIbHOCTH https://m.edsoo.ru/5e61122d
opraHu3ma
[Tonucaxapuapl: cTpoeHuE
80 MaKpOMOJIEKYJL, bubnnoreka [JOK

(1)I/ISI/III€CKI/I6 1 XUMHWYCCKHUE
CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/72a04508
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[Nousatue 00

bubmuoreka [JOK

81 HCKYCCTBEHHBIX BOJIOKHAX https://m.eds00.ru/6216e766
Pewenne pacdyeTHbIX 3a1a4
Ha OIpeEIeHNE T0JIU
82 BBIXOpaIl['I 0 TeIl[ €aKIUNA bubmiorexa LHOK
/la IpOLyKTa peaKil https://m.edsoo.ru/7fde47ef
OT TEOPETUYECCKHU
BO3MOKHOT'O
Cucremarusanus u
83 000011IEHNE 3EaHHI>i o Bubmorexa HOK
m https://m.edso0.ru/08d4364c
pazaeny
KonTtponpsHas pabora o
TEME
84 "Kuciopoaconepikalue bubmiorexa HOK
POACOACPH ALl https://m.edsoo.ru/42c6678e
OpraHUYECKHE
coequuenusa”
AMUHBL: K1accudukarms,
CTPOEHUE MOJIEKYJI, 00IIas
85 (1)(5) MyJia I/I3OM€yI/I’${ - bubmorexa LIOK
pMyna, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1
buznyeckue cBoiicTBa
86 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
annpaTUYECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIUH: CTPOCHHUE
87 aHWJIMHA, OCOOCHHOCTH bu6mmoreka [IOK
XUMHYECKUX CBOUCTB https://m.edsoo.ru/39cd21f1
AHWJINHA
Croco0B! MOJIyUYEeHUS U
88 OMMCHEHIE i bubnuoreka [IOK
P https://m.edsoo.ru/eal38763
anmndaTUIeCcKuX aMHHOB
AMHWHOKHCIIOTHI:
bu6mmoreka [JOK
89 HOMEHKJIaTypa H

u3zomepusi, puznyeckue

https://m.edso0.ru/d1773e80
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https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
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cBoyicTBa. OTOENbHbBIE
MPEACTABUTENH 0L
AMUHOKHUCIIOT

90

XHUMHUYecKre CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHUE
amMuHokucioT. CUHTE3 U
TUAPOIIU3 TSN THIOB

bubmuoreka [JOK
https://m.edsoo.ru/77df705a

91

benku kak mpupoHbIe
MOJIUMEPBI; CTPYKTYPBI
O€eJIKOB

bubmuorexa [JOK
https://m.edsoo.ru/429e9899

92

93

94

XUMUUECKUE CBOMCTBA
0€eJIKOB

AzoTcoaepikaiue
TeTePOIUKITHYCCKIEC
COCMHEHUSI.
HykJ1IenHOBBIE KHCIIOTBI:
COCTaB, CTPOCHHE U
Ouosoruveckas poib

[IpakTuueckas pabora Ne 4.
Pemenue
IKCIIEPUMEHTAIBHBIX 33124
o teme "A3oTcoaepkaiiue
OpTaHHYECKHE
coelMHeHus "

bu6mmoreka [IOK
https://m.edsoo.ru/6237306d

http://school-

collection.edu.ru/collection/chemistry

https://resh.edu.ru/

95

96

[IpakTuueckas padora Ne 5.
Pemenne
HKCIIEPUMEHTAJIbHBIX 3a7a4
mo TeMme "Pacmo3HaBaHue
OpraHUYECKUX
coequHeHuin"

KonTponbhas pabota no
teme "A3oTcoaeprKaniue
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https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
https://resh.edu.ru/

97

98

OpraHUYECKHE
coenuueHus"

OCHOBHBIE TTIOHATHS XUMHU
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHUHTE3a —II0JIMMEpHU3aIus
U TIOJIMKOHACHCAITNS

[InacTmaccel. DiacToMepsl.
Pesuna

http://chem.rusolymp.ru/

http://him.1september.ru/

99

100

D1acToMepbI:
HaTypaJbHbII
CUHTETUYECKHUE KayUyKHU.
Pe3una

BonokHa: HaTypaibHBIE,
UCKYCCTBEHHBIE,
CHHTCTHYCCKHUC. HOJII/IMepLI
CHeLHMaTbHOI0 Ha3HAYECHUS

https://resh.edu.ru/

bubmuorexa [JOK
https://m.edsoo.ru/5963a601

101

HTtorosast KOHTpOJIbHASA

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102
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http://chem.rusolymp.ru/
http://him.1september.ru/
https://resh.edu.ru/
https://m.edsoo.ru/5963a601

11 KITIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX
saep. XUMUYECKUI
ayeMeHT. YU30Tonml

CtpoeHue 2IeKTPOHHBIX
000JI04EK aTOMOB,
KBAaHTOBBIC HHCJIa

Knaccudukanus
XMUMHYECKUX 3JIEMEHTOB (S-,
p-, d-, f-amemeHTHI)
Pacnipenenenue 31eKTpoHOB
110 ATOMHBIM OpPOUTAIISIM

ONEeKTPOHHBIE
KOH(UTypanum aToMoB
3JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUH

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

bubmuoreka [JOK
https://m.edsoo.ru/59c112ee

bu6mmorexa [IOK
https://m.edsoo.ru/b4d9fffa

http://school-
collection.edu.ru/collection/chemistry

https://resh.edu.ru/

ONEKTPOHHBIE
KOH(UTypaly HOHOB.
DIEeKTpOOTPULIATETHHOCTD

Ileproauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKUX 3JI€MEHTOB J[.
N. Menneneea, CBI3b C
COBPEMEHHOM Teopuen
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH

W3MEHEHHS CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U

http://chem.rusolymp.ru/

http://him.1september.ru/
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https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/

00pa3yeMbIX UMH ITPOCTHIX
U CJIOKHBIX BEIIECTB 1O
rpynmnam u nepuojam

CucreMaruzauus u
000011IeH1Ee 3HAHUHT 110
TeEME

https://resh.edu.ru/

10

11

Buner xumMuueckou CBSI3H.
Mexanu3Mbl 00pa30BaHUs
KOBAJIEHTHOM CBSI3H.
Bonoponnas cBs3b.
MexMoneKynspHbIe
B3aUMOICHCTBHUS

BaneHaTHOCTE 1 BaJICHTHBIC
BO3MO>KHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOMN
CTPYKTYpPbI MOJIEKYJ C X
r€OMETPUYECKUM
CTPOEHUEM

12

HpeI[CTaBJ'ICHI/IH 0
KOMIIJICKCHBIX
COCAMHCHUAX: COCTAaB U
HOMCHKIJIATypa

http://him.1september.ru/

13

Bemecrsa MosiekysipHOTO
Y HEMOJIEKYJISIPHOTO
cTpoeHus. Tumsl
KPUCTAINIMYCCKUX PEIICTOK
Y CBOWCTBA BEILIECTB

14

[Tonsatue o AuCEpCHBIX
cucremax. [IpeacraBnenne
0 KOJUTOMJHBIX pacTBOpax

15

Hctunneie PaCTBOPLI:
HaCBhIIICHHBIC U
HCHACBIIICHHBIC,

48


https://resh.edu.ru/
http://him.1september.ru/

16

pacTBOPUMOCT.
Kpucramnoruaparst
CriocoOb! BEIpaKEHHS
KOHIIEHTPAallUu pacTBOPOB

17

Penrenue 3amau ¢
HCITOJIB30BAHUEM TTOHSITHI
"MaccoBas I0JIiA
pacTBOpEHHOTO BemiecTna',
"MOJIsIpHasi KOHLIEHTparus"

http://him.1september.ru/

18

Knaccudukanms u
HOMCHKJIaTypa
HEOPraHMYECKUX BEIIECCTB

http://him.1september.ru/

19

Cucremarusauus u
000011IeH1Ee 3HAHUHN 110
TeEME

https://resh.edu.ru/

20

KonTtponbsHas pabora o
TeMaM "CTpoeHue aToma.
Ilepronnueckuii 3aKOH 1
[lepnonnueckas cucrema
XUMHYECKHUX 3JIeMEeHTOB JI.
H. Menneneena",
"CTpoeHue BelecTna.
Mmuoroo6pasue BemiecTs"

http://school-

collection.edu.ru/collection/chemistry

21

Knaccudukanus
XUMHYECKHUX PEAKIUN B
HEOPraHUYECKON U
OPraHUYEeCKON XUMHH.
3aKOH COXpaHEHUs1 MacChl
BEIL[ECTB; 3aKOH
COXpaHEHUS U
MPEBPAILICHUS SHEPTUU TTPU
XUMUYECKUX PEaKUsIx

bu6mmorexa [IOK
https://m.edsoo.ru/6335cdd?
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http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
https://m.edsoo.ru/6335cdd2

22

23

24

Tennosie 3¢ PexThI
XUMHUYECKUX PEaKIUM.
TepMmoxumMuueckue
ypaBHEHUS

Breraucnenus mo
YpaBHEHUSAM XUMHUYECKUX
peaKuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

CKOpOCTh XMMHUYECKOI

peakiuu, e€ 3aBUCHMOCTb
OT Pa3JIMYHBIX (PaKTOPOB.
KaTanus u xaranmuszaropsl

bu6mmoreka [IOK
https://m.edsoo.ru/d1db86da

bu6mmoreka [IOK
https://m.edsoo.ru/87b13954

25

26

I'omorenHsie u
reTEPOTCHHBIE PEAKIINT

[IpakTrueckast padora Ne 1
o reme "BiusiHue
pa3IuYHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKOU
peakuun"

bu6mmoreka [JOK
https://m.edsoo.ru/1facaldl

27

Obparumsie u
HeoOpaTUMBbIE peakLUu.
XHUMHUYECKOE PABHOBECHE

bu6mmoreka [IOK
https://m.edso00.ru/30952f9b

28

[TpakTryeckas padora Ne 2
no teMe "BnusHue
pa3InYHbIX (PAaKTOPOB HA
MOJIO’KEHHNE XUMHYECKOTO
paBHOBeCHS"

bu6mmoreka [IOK
https://m.edsoo.ru/3bf34el7

29

DNEKTPONUTHYECKAS
nuccormanus. CHILHEIE U
CITa0bIe ANEKTPOJIUTHI.
CreneHp aucconuanuu

bubmuorexa [JOK
https://m.edsoo.ru/5f766bdf
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https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf

HoHHOe pou3BeieHne
Bojbl. Cpenia BOAHBIX

bu6mmoreka [IOK

30 pactBopoB. BonopoaHsriit https://m.eds00.ru/3966ca89
nokasatenb (pH) pactBopa
I'maponu3 coneit. Peakium,
31 npofeKanmHe B pacTBOpax buGmnorexa LIOK
> IEKTPOJIHTOR https://m.eds00.ru/09d5adbd
[IpaxTuueckas padora Ne 3
30 1o TeMe "XUMH4YeCKre bu6mmoreka [IOK
pEaKUuHuu B pacTBOpax https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB"
OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE
33 peakuuu. Baxneimme bubumorexa [IOK
omcnmém H https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
MeTto/1 3IeKTPOHHOTO
34 (SHCKTOHHO-I/?OHHOFO) bubmiorexa LIOK
Saanca https://m.edso0.ru/fb691387
35 DIIEKTPOIN3 PaCTBOPOB U bubnmnorexa [JOK
pacIlUIaBOB BEILIECTB https://m.edsoo.ru/93fb97d2
36 Pewrenue 3ana4d pa3nu4yHbIxX bubnnorexka [JOK
THUIIOB https://m.edso00.ru/5a859d16
37 Pemenue 3a1au pa3nuyHbIx bubnuoreka [IOK
TUIIOB https://m.edsoo.ru/5afa265d
CucremaTtuszanus u
38 0000111eHIE 3HAHUM 10 bubnmoreka [JOK
TeMe "XuMuyeckue https://m.edsoo.ru/c161eb85
peakun"
KOHTl?‘om,Haﬂ pabora 1o Bu6morexa LIOK
39 TeMe "XuMuyeckue

peakuun"

https://m.edsoo.ru/a8a0a930
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https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
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40

ITonosxkeHne HEMETAIIOB B
[Iepuoanueckoii cucreme
XHUMHYECKHX JIEMEHTOB JI.
W. MenneneeBa u
O0COOEHHOCTH CTPOEHUS UX
aToMoB. OU3NYECKHUE
CBOMCTBA HEMETAJIJIOB

bubmuoreka [JOK
https://m.edsoo.ru/8ca2dcad

41

42

43

AmoTponusi HeMEeTaIoB
(Ha mpuMepe KUciIopoa,
cepsl, hochopa u
yrieposia)

Bonopoa: nonyuenue,
buznyecKkue 1 XUMUYECKHE
cBoiicTBa. ['mapuas

T"ayoreHbl: HAXOXKJEHHUE B
MIPUPOJIE, CTIOCOOBI
NOJy4YeHUs1, PU3NIECKUE U
XHMHYECKUE CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ef92c91c

http://school-

collection.edu.ru/collection/chemistry

https://resh.edu.ru/

44

I'ajloreHoBOIOPOBI.
Baxuerimue
KHCIIOPOJCOAEpKALINE
COCIMHEHUS TAJIOT€HOB

45

JlaGopaTopHsble u
MPOMBIIIJIEHHBIE CIIOCOOBI
MOJIyYEHHUs TaJIOT€HOB.
IIpuMeHeHne rajnoreHoB u
UX COCIMHEHUNU

46

47

[IpaxkTuueckas padora Ne 4.
Pemenne
HKCIIEPUMEHTAIBHBIX 33124
no teme "["amorensr"

Kucnopona: nabopatopusie
Y TIPOMBIIIUICHHBIE CTIOCOOBI

bubmuorexa [JOK
https://m.edsoo.ru/8b26fecd

bu6mmoreka [JOK
https://m.edsoo.ru/c8abc36a
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https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
https://resh.edu.ru/
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https://m.edsoo.ru/c8abc36a

NoJTyueHusi, GU3NYECKUe U
XUMHUYECKHE CBOMCTBA.
O3oH. [Ipumenenue
KHCJIOPOJIa U 030HA

48 OKcuIpl ¥ IEPOKCHIBI Bubmorexa HOK
https://m.edsoo.ru/5¢8816a0
49 Pemienue 3amay pa3inuHbIX bubmuorexa [JOK
TUTIOB https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XJIeHHE B
50 MIPUPOJIE, CTIOCOOBI bubnuorexa [JOK
MOJTyYeHUs!, PUBNICCKUE U https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bubmuoreka [JOK
o1 Ceposonopox, cynbpuae! https://m.edsoo0.ru/7¢c875999
Kucnoponconepxaniue
59 COCJTMHEHMUS CEpPHI. bu6mmorexa [IOK
Oco0EeHHOCTH CBOMCTB https://m.edsoo.ru/8cfa2548
CEpPHOM KUCIIOTBI
[TpakTuueckast paborta Ne 5.
Pemenne
53 3K(IZIII'ICI;)I/I/IIMCHT8.J'ILHBIX 3aga4 Bubmioreka IJOK
" . https://m.edsoo.ru/0afb05e4
o teme "Cepa u eé
coequHeHuA"
A30T: Hax0XIECHHUE B
o
54 Egﬁpogli;dflnz);(;n}iecxue u bubmorexa [IOK
Y1 ’ . https://m.edsoo.ru/badd2255
XUMHUYECKHE CBOMCTBA.
AMMUaK, HUTPHIBI
Kucnopoaconepxamue
55 COEMHEHHMS a30Ta. bubnuotexa [JOK

Oco0EHHOCTH CBOUCTB
A30THOU KUCIOTHI

https://m.edsoo.ru/e2965afe
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https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe

HpI/IMeHeHI/IC a30Ta " €ro

56 COeUHEHUI. A30THBIE Bubmorexa HOK
' https://m.eds00.ru/129f5059
yaoOpeHust
®Dochop: HaxXOXKIEHHUE B
0
57 Egipoggid;nz;z;ecme u buGmnorexa LIOK
i ’ . https://m.edsoo.ru/9a6h43ec
XUMHUYECKHE CBONCTBA.
®Dochunsr u hochun
Oxkcunsl pocdopa,

58 docdopconepxamue bubmuorexa [JOK
kucnotel. Comu GochopHoit https://m.edsoo.ru/c7a2d429
KHCIIOTHI
IT

9 erocoommenti BuGmorexa LIOK

. ’ https://m.edso00.ru/a218070a
dochopubIe YyIOOpeHUS
[IpakTuueckas padora Ne 6.
P
60 BIf(IJIi['IeeHII//IIi/[eHTaJ'II)HBIX 3a1aq bubmorexa LIOK
P " ! https://m.edso00.ru/8175ac3f
no Teme "A30T 1 pocdop u
UX coequHeHnT"
Yrnepoa: HaxoXIeHUE B
61 ;F())HPH(()I)HI/IGI’(:H ;Ii?%?/lr;l:l}:eecxne bubmiorexa LIOK
8 HHH s https://m.edsoo.ru/1eb19f9e
Y XUMHYECKUE CBOMCTBA,
MPUMEHEHHE
I

2 yemeporay. sromman BuGmiorera LIOK
yraepomativ ), yr https://m.edsoo.ru/dba58adf
KHCTIOTa U €€ CONn

63 Pewienue 3ana4 pa3nu4yHbIX bubnnoreka [JOK
THUTOB https://m.eds00.ru/6029b609

64 Kpemuuii: HaxoxxJ1eHue B bub6nuorexa [IOK

IPHUPOJIe, CIIOCOOBI

https://m.edso0.ru/143558ab
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noyrydeHus1, Gu3n4IecKue u
XUMHUYECKUE CBOUCTBA

Oxcun kpemuus(1V),

bubmuoreka [JOK

65 KpeMHHCBas KUCIIOTa, https://m.eds00.ru/3170e7b1
CUJTUKATBI
IIpumeHeHne KpeMHHS U
erI:) COC,I[I/IHGHI/IE. Crekiio brbmiorera [IOK

66 ’ https://m.edsoo.ru/393cdac0
CTO TIOTyHCHHE, BHIIAI https://m.edso00.ru/5823cefb
CTeKIa

67 Penrenue 3a1a4 pa3nmyHbIX bu6mmorexa [IOK
THUIIOB https://m.edsoo.ru/b624f801
C

68 oggg ehé?{ﬁ?iﬁ?ﬁﬂ?ﬁ 1o bubmorexa LJOK

I,L,I " https://m.edso0.ru/6e864db5

Teme ""HemeTasbl

69 KonTponbnas pabota no bubnuorexa [JOK
teme "Hemeramibr" https://m.edso0.ru/d0484c76
A

70 K:Haflﬁﬂiiigbzzz(’)[il bubmorexa [JOK

p p ’ https://m.edso0.ru/2b7e9510

KOPPEKIIUS OITHO0K
ITonoxxeHue MeTallJioB B
Ilepuonnueckoi cucreme

71 XHUMUYECKHX DJIEMEHTOB. bu6mmoreka [JOK
Oco0eHHOCTH CTPOECHUS https://m.eds00.ru/9839c16c
AJIIEKTPOHHBIX 000JIOYEK
aTOMOB METaJJIOB
Ob6mue puznueckue

79 CBOMCTBA METAJIJIOB. bubnmoreka [JOK
IIpuMeHeHne MeTaIIoB B https://m.edso0o.ru/51dac9d3
OBITY U TEXHUKE

73 CnuiaBbl METAIIIOB. bubnuotexa [JOK

Koppo3zus meranios

https://m.edsoo.ru/42b872e3
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74

75

Pemrenne 3a/lav Pa3JIMIHbIX
THUIIOB

DIEKTPOXUMUYECKUN PSiJ
HAIPSOKEHUH METaJLIOB.
OO011re crocoobl
MOJIYYCHHUS METAILJIOB

bubmuoreka [JOK
https://m.edsoo.ru/e3de37b6

bubmuorexa [JOK
https://m.edsoo.ru/94eb377a

76

OO0was xapakTepucTHKa
MeTaioB |A-Tpynrbl
[Tepuonuueckoil cuctembl
XUMHUYECKHX 3JIEMEHTOB.
Harpwuit u xanuii:
noJjy4eHue, pusnueckue u
XMMHUYECKHE CBOMCTBA,
IPUMEHEHUE IPOCTHIX
BEILIECTB U UX COCTUHEHUIN

bu6mmoreka [IOK
https://m.edsoo.ru/e12c26b3

77

OO011as xapakTepucTHKa
MeTaiioB ||A-rpymisl
[Teproanueckoi cuCTEMbI
XUMHYECKHX 3JIEMEHTOB.
Marnuii u KaabIui:
noJjiyueHue, pusndeckue u
XUMHYECKHE CBOICTBA,
PUMEHEHNE IPOCTHIX
BEUIECTB U UX COEANHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7c3e49c0

78

JKEcTkocTh BOABI U
crocoO0bl €€ yCTpaHeHus

bu6mmoreka [JOK
https://m.edsoo.ru/c74bfae9

79

ANIOMUHUN: IOJTyYEHHE,
buznyeckue 1 XuMHUYeCKHe
CBOICTBa, IPUMEHEHHE

bu6mmorexa [IOK
https://m.edsoo.ru/0e79b266

80

AmdotepHble cBOicTBa
OKCHJA U THJIPOKCH/IA
AITIOMHUHMS,

bubmuorexa [JOK
https://m.edsoo.ru/5d12d318
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81

TUAPOKCOKOMIIIICKCHI
AITIOMHUHUA, UX IPUMCHCHUC

Pewenue 3ana4d pa3nuyHbIxX
THUIIOB

82

[TpakTuueckas padota Ne 7.
Pemenne
AKCIEPUMEHTAIbHBIX 3a]1a4
1o Teme "MeTtabl
IJIaBHBIX OATpymmn"

bubmuoreka [JOK
https://m.edsoo.ru/27a4af43

83

OO61mas xapakTepucTHKa
METAJIJIOB IIOOOYHBIX
noarpynn (b-rpymm)
Ilepronnueckoit cucTemsl
XUMHYECKHX 2JIEMEHTOB

http://school-
collection.edu.ru/collection/chemistry

84

85

86

87

dusnyeckue U XUMUYECKHE
CBOICTBa Xpoma H €ro
COEIUHEHUH, NX
MIPUMEHEHUE

Baxneiinue coeimHeHUS
Maprasna. [lepmanranar
KaJiisl, €ro OKUCIUTEIbHBIE
CBOMCTBaA

CDI/I?;I/I‘-IGCKI/IG U XUMHUYCCKHEC
CBOMCTBA KeJie3a U ero
coequHeHui. [lonyuenne n
MIPUMEHEHUE CIIJIAaBOB
JKeesa

duznueckre 1 XUMHUUECKHE
CBOMCTBA MEJIM U €&
COEIMHEHNH, UX
IIPUMEHEHUE

https://resh.edu.ru/

http://chem.rusolymp.ru/
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88

89

90

duszndyeckre U XUMHUYECKIE
CBOMCTBA IIMHKA U €r0
COE€IUHEHMH, NX
MIpUMEHEHUE.

' apOKCOKOMITIEKCHI
LIMHKA

[IpaxTuueckas padora Ne 8.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
o teme "Metasibl
1000YHBIX oArpymn"

Pemenne 3ana4d pa3nuyHbIX
THUIIOB

bubmuoreka [JOK
https://m.edsoo.ru/b1f2beal

http://school-

collection.edu.ru/collection/chemistry

https://resh.edu.ru/

91

92

93

94

95

O06o061IEHNE U
CHCTEMATH3AIIH
M3YYEHHOTO MaTepuaa 1o
TeMe "MeTtasibl"

KonTpoabHnas pabora no
Teme "Metamis!"

AHanu3 pe3yibTaToB
KOHTPOJIbHOH paboThI,
KOPPEKIIUS OITHMO0K

POJ’II) XUMHUHU B O6CCH€‘I€HI/II/I
YCTOMYUBOT'O Pa3BUTHUSA
yenoBedecTBa. IloHsTHE O
Hay4YHBIX METOJIAaX
HCCJICIOBAHUS BEIICCTB

Hayunsle mpuHIAIIBI
OpraHu3anuy XUMHYECKOTO
IIPOU3BOJICTBA.
[IpomblnieHHBIE CITOCOOBI
MOTYYEHHS BAKHEUIITNX
BEIIECTB

http://chem.rusolymp.ru/

http://him.1september.ru/

bubmuorexa [JOK
https://m.edsoo.ru/2e45a44f
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Xumudaeckoe 3arpsA3HCHUC

96 OKPYKAIOIICH CPEJIbl U ero 1 buGmuorexa LIOK
https://m.edsoo.ru/9f11bf51
[IOCJIEACTBUS
X
97 qu/JIII‘(’I)I];I’elKI’; gi(;izgz:BeHHHe 1 bubmnorexa LIOK
’ https://m.edsoo.ru/a6552721
Cpe/cTBa
08 | »otconmonmt oot | 1 BuGmtorexa LIOK
= https://m.edsoo.ru/1f7b5bd2
0€30I1aCHOCTH
09 | Ddomenane eporerss 1 BuGmorexa LIOK
p P pea ’ https://m.edsoo.ru/da42d5a9
briToBas xumusa
XHUMHS B CTPOUTEIILCTBE.
100 Baxueiimme cTpouTesbHbIE 1 bubnnorexa [HOK
Y KOHCTPYKIIMOHHBIE https://m.edso00.ru/61e69003
MaTepUaIbI
X
101 xossiicrse, Oprammeckne 1 BuGmorexa LIOK
- P https://m.edso0.ru/fd39587d
U MUHEpaIbHbIC YIOOPEHHS
102 | chomenme st o 1 BuGmorexa LIOK
m https://m.edsoo.ru/db979c70
TEME
OBHIEE KOJIMYECTBO HACOB 102

I10 ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA
Xumus, 10 xknace/ Pymsutuc I'.E., ®enpaman @.1°., AkiinoHepHoe 00111ecTBO
«U3natenscTBO «IIpocBenienne»

Xumus. 11 xnace. bazoserit yposens /["abpuensn O.C.,AxiinonepHoe

obmectBo «M3narenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHAJIbBI JIJIAA YYUTEJIA
Metoauueckoe nmocooue sl yauTess K 3aBepii€éHHON MpeIMETHOU. IMHUU

yueOHukoB O. C. I'abpuensna u ap. «Xumus. 10-11 kmace»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

1. http://him.1september.ru Equnas xomiekius LIOP: ITpeameTHas KOJISKIUS

«XUMUA»

2. http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHBIC

skcniepuMeHThl: xumusi. Komnekuust Poccuiickoro o01eo0pa3oBaTenbHOTro

nopraia

3. http://chem.rusolymp.ru Opranudeckas XUMusi: 3JICKTPOHHBIN YISOHHK IS

CpPEIHEM LIKOJIbI

4. https://resh.edu.ru/ bubmmoreka POIII

5. https://www.yaklass.ru/?b%01 O6pa3oBateabHbII HHTEPHET peCypc
6. https://edsoo.ru/ bubdmanoreka [JOK
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