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HOACHUTEJBHAA 3AIINCKA

Jlannasi mporpaMma Mo XMMHUU Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUs
coctaBieHa B coorBerctBuu ¢ OOII COO MOY CII Ne6l m Ha ocHOBe
®denepanbHOro 3akona ot 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoi
denepanun», TpeOOBaHUM K  pe3yjbTaTaM  OCBOCHHS  defepalibHON
oOpa3oBaTenbHOM mporpaMMmbl cpennero obmiero obpazoBanusa(POIl COO),
npenacraBieHHbIX B DesiepanibHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c yuértom KoHuenuumu mnpenonaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpa3oBaTenpHBIX opraHu3anusax Poccuiickoit @eneparuu, peaau3yrOIIUX
OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOXKeHUU «CTpaTeruu
pa3BuTua BocnuTaHusi B Poccuiickoit ®enepaumu Ha nepuon Ao 2025 ropan
(Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OBIIIASA XAPAKTEPUCTHUKA YYEBHOI'O
HPEIMETA «XUMMUSA»

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npodUILHOTO OOy4YeHHs, MPU3BAaHO OOECIEeYUTh O00IIc00pa3oBaTEIbLHYI0 U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTanuy UX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HH B COIMYME, a TAKKE IS
NPOJOJKEHU OOy4YeHHUs B OpraHu3auusax npodeccuoHalbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SABJISIETCS] OJTHOW M3 TPUOPUTETHBIX JUCITUTUINH.

B mnporpamme mno XuMHM Ha3Hau€HUE TMpeaMeTa «XUMHUS» MOJydaeT
NoApOOHYI0O  HHTEPIpETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3ynbTaToB OOyYEeHHS M TpeOOBaHWU K YPOBHIO TOJATOTOBKH BBIITYCKHUKOB.
CBUIETENTECTBOM TOMY SIBJISIFOTCS CJICAYIOUIME BBIMOJIHSIEMBIE MPOTPaMMOM 10
XUMUHU QYHKIIMH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH CcTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U Pa3BUTHS 00YyJaIOIIUXCSl CPEACTBAMU TIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHU3AIMOHHO-TIIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ompeNiesieHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEILHOCTH
U3Y4YCHHUsST Y4eOHOTO MaTepHalia, KOJWYECTBEHHBIX M KA4eCTBCHHBIX €0
XapaKTEPUCTHUK; TMOAXOJ0B K (DOPMUPOBAHUIO CONEPKATEIHLHOW OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B



pamMKax HTOTOBOM arrectanud B (GOpMe E€AUHOTO TOCYAapCTBEHHOTO
9K3aMEHa M0 XUMHUH.

[Tporpamma asist yriayOGiI€HHOTO U3yYeHUSI XUMUU:

e yCTaHABJIMBAaE€T HMHBAPUAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mperycMaTpuBacT
pacnpeneneHue M CTPYKTYPHUPOBAaHHE €ro I0 KjaccaM, OCHOBHBIM
COJIEp>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT IMpHUMEpPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYCHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
MeETaIpeMETHBIX, MPEIAMETHBIX), a Takke C Y4ETOM OCHOBHBIX BHJIOB
yueOHO-TT03HABATENbHbIX  ACMCTBUIA  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIPeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUHU TPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHMs. 3a TpelaeNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OMpPENesThCsl B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHSI Ha YPOBHE YIUIyONEHHOTO W3YyYEeHHS HaNpaBlieH Ha peaJu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YeHHS  XMMHYECKOTO
oOpa3oBaHus B paMKaX W3yYCHUS CHEIUATBHBIX ©CTECTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMIX CPETHETO MPO(eCcCHOHATBHOTO
oOpa3zoBanus. B 3Toll CBs3M H3ydeHHE MpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYAIOMINUXCS, BEIOPABIINX OMPEACIEHHBIN TPO(HIIb
oOy4eHusi, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusx npodeccuoHabHOr0 00pa3zoBanus. Hapsny ¢ atum,



B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPEJHEr0 O0Iero o0pa3oBaHUS
U3ydeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelIeHHue 3aaady
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHs OOYyYalolluXcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIICKTYaJIbHBIX YMEHHUM, YMEHUM pallMOHANU3alNK y4eOHOTO Tpyla |
OOOOMIEHHBIX  CIMOCOOOB  JEATENBHOCTH, HWMEIOIMX MEXKAUCHUIUTMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHuu MoaX0/10B K OTOOPY U CTPYKTYpHOU
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B IMPOTrpaMMe IO XHMHHU 32 OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriyOJIEHHOTO
YPOBHEH U3yUYeHUs IpeaMeETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckass xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISIET COBOKYIHOCTh NPEAMETHBIX 3HAHUUH U
YMEHUHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs IpeaMera. JDTa CUCTeMa
3HAHMIM MOJy4YaeT ONpeaeiIEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOlEHHOM YpOBHE H3Y4YEeHMsI MpeaMera oOecredeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
JJIEMEHTaX W CBOWCTBAX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUSA U YTITyOJIeHUs
IPEJCTaBICHUNA O CTPOEHUM BEIIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIINNA, pACCMATPUBAEMBIX C TOYKU 3PECHUS] XUMUUYECKOW KMHETHKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl  XHMHUYECKHX  DJJEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXaHWYECKUX TMPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpa3oBaHus. M3yuenue
TUMOB  peakuuil  JomnojHsAeTcs  (HOopMUpOBaHMEM  TpEACTaBIeHUM 00
AIIEKTPOXUMHUYECKUX MPOIIECCaX U DIEKTPOJIN3E PACINIABOB U PACTBOPOB BEIIIECTB.
B kypce opraHmdeckoid XMMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUY aTOMOB B MOJICKYJIaX ¥ MEXaHHU3MaX PEaKIIHii.

Ocoboe 3HayeHWEe WMEET TO, UYTO Ha COACpPNKAHHE KYypCOB XHUMHHU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPENEIEHHOTO TPOoduIIs (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MIPEIMETHBIX 3HAHUN) OKA3bIBAIOT BIMSIHUE CMEXHBIC MTPEAMEThI. Tak, Hampumep,
B COJICpKaHUM TPEAMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro nmpodusis O60bInoe
3HaueHUe OyIyT MMETh AJEeMEHThl yueOHOro martepuana no obwed xumuu. [Ipu



U3y4YEeHUU TMpeMeTa B JAaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METO/OB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMUU U B (DU3HMKE: aTOMHO-
MOJICKYJISIpHAsT Teopusi (MOJEKYJsIpHAsE TEOpUs B (PHU3HKE), 3aKOHBI COXpPAHCHHS
Macchl M OSHEPTHH, 3aKOHBl TEPMOJIMHAMMKH, 3JIEKTPOJIH3a, IMPEICTaBICHUS O
CTPOCHUU BEILIECTB U APYTOE.

B To e BpeMs B COIEpKaHWHM TMpeaMeTa JUIsi KJIACCOB XHMHKO-
Oouonornueckoro npoduias OONBLINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xuMus. B aToM ciydae mpenmocTaBisieTcs  BO3MOXKHOCTH sl Oojee
OOCTOSITEILHOTO ~ PACCMOTPEHHUSI  XUMHYECKOW OpraHu3aliu KJIETKH  Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIST, K TIpUMEpy, TaKue
CTPYKTYpHbICE KOMIIOHEHTBI, KaK JIHIUABI, OCJIKH, YIJIEeBOAbl, HYKICHHOBBIC
KUCTOTHI U apyrue. [Ipu sToMm 3HaHMS O cOocTaBe M CBOMCTBAaX MpeICTaBUTENCH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIy>KaT OCHOBOWM JJISi W3Yy4EHUS
CYIIHOCTH MPOIIECCOB (POTOCUHTE3A, TbIXaHUS, ITUIICBAPEHHUSL.

AKTYAJIBHOCTD N3YUYEHUA YYEBHOI'O
HNPEAMETA «XUMMHUS»

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUW H3y4YeHHE MpeaMeTa «XUMHsS» Ha yriayOlnEHHOM YpOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMHM IpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHblE TpenMeTv», «MaTtemaTuka u
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

HEJIN N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMWSA»

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIIIYOJIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHero ooluiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENEHHON 3HAYUMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JeATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYphl. Pelenue
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE U3Y4YEHHUs IMpeAMeTa Mperoaraet
peanu3anuio TaKuX LeJeH, Kak:

e (dopMupoBaHME TPEACTABICHUI: O MaTepUATBbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poid B oOecriedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEIICHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUIECKON M MHINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIULMHBI, CO3JAaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B



o0OecIeueHnn PalroOHAIBHOTO TMPUPOONOIL30BaHMs, B (HOPMHPOBAHUU
MHUPOBO33pEHUSI U OOIEH KyJIbTypbl 4Y€lOBEKa, a TAaKXKe JKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;
OCBOEHME CHUCTEMBl 3HAaHWI, JEXalMX B OCHOBE XHWMHYECKOH
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIbHbIX
IIOHATHM, 3aKOHOB M TEOPHUHW XUMHUH, COBPEMEHHBIX MNPEICTABICHUN O
CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAAMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMAX, 00 00X
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU JUIsi OOBSICHEHUS
KIIFOUEBBIX HJIEW W TPOOJEM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MUMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelieHus mpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaIKM3a U OLIEHKHU C MO3UIMI 3KOJIOTHYECKON 0€30MaCHOCTH NOCIEACTBUN
OBITOBOM M TPOU3BOACTBEHHOMN JIEATETLHOCTH YEJOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIB30BAaHUEM U  MepepadOTKOM
BEILECTB;

yrayOjJeHue  TpEeACTABICHMM O  HAy4HbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKOU IESITEIBHOCTH ¥ TOBCETHEBHOM KU3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAIOIIMX
(GyHKUMNA LENOCTHOM CHCTEMbl CpEIHEro oOuiero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMUS»  Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyajbHOCTb
npUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

BOCIHUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTU SIBJICHUU TMPUPOJIBI,
YBOKEHHUS K TMpOLEcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIIAIHBIX UCCIAEAOBAaHUM B XUMHUHU, (POpMHUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIIMM K OOYYEHHWIO M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJKO M  CaMOBOCIIMUTAaHWUIO  HA  OCHOBE  YCBOCHHSA
OOILIEYEIIOBEYECKUX [IEHHOCTEM;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEJUICKTYIbHBIX U TBOPUYECKUX
criocoOHOCTeW oOydaroruxcsi, (GOPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHUIO yCHENTHOMN MPpo(dheCCHOHATBHON 1 OOIIECTBEHHOM JNEATeIbHOCTH,



OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO M IOTPEOHOCTH B
3I0POBOM 00pase KU3HHU;

e (dopMHpOBaHWEC YMCHHH W HABBIKOB Pa3yMHOTO IPHUPOOIIOIb30BAHHS,
Pa3BUTHE SKOJIOTUYCCKON KYJIbTYPhI, IPUOOPETEHUE OIbITA OOIIECTBEHHO-
TIOJIC3HON IKOJIOTHUECKOM JCSITeIbHOCTH.

MECTO YYEBHOI'O MPEJIMETA «PYCCKHH S3BIK» B
YUYEBHOM IIVTIAHE

OO0m1ee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YUCHHUS XUMHH HA yTITyOJIeHHOM
YpOBHE cpeaHero oodiiero oOpazoBaHusi, coctaBisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gaca B HefIeNI0).



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VIJUYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0mero oO0pa3oBaHMs BBIJICICHBI CJIEIYIOIINE COCTAaBJISIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTA U CAMOOIIPEIEIICHAIO; HAIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMIpaBWJIaMd W HOPMamMu [OBEICHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUA MpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
O0Oy4YaronMxcs B MPOLECCE peATU3ALMHI 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA MpPEeAMETAa «XUMHS» OTPAKAIOT
C()OPMUPOBAHHOCTh OINbITa IO3HABATENILHOM M MPAKTHUYECKOH JEATEIbHOCTH
oOyJaroluxcs B MPOIECCEe pean3allid 00pa30BaTEIbHOM AESITEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTE,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHWN Yy4e€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaThb M MPUHUMAaTb MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3JIUYHbBIX BUJIOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YB@XEHUS K IMPOIECCY TBOPUYECTBA B OOJACTH TEOPUM U TMPAKTUUYECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIETYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI [IEHHOCTEH 3JI0pOBOTO0 U  0Oe30MacHoro ooOpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl L[EHHOCTHM TpaBWJI WHAMBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3Y4YeHHUI0 Mpodeccruil pa3IuvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpaszoBaHus, Oymymieil mpodeccuu W peanu3alid COOCTBEHHBIX J>KHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENOPUATHS JCUCTBUM, NPUHOCIIIMX BPEH  OKPYkKaAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3bl MaTepUATBLHON KYJIbTYpbl, B pEHICHUM TJI00ATIbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

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

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBbIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KJIACCH(HUKAIIMKM BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MPH pEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XHUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B IT03HAHMUSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B XO0A€ Auajora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbl 10 XUMUHU Ha YIriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaned, HWOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHas (TreoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJAEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaXx (MHIYKTUBHBIA U Me30MepHBIN 3¢ dekThl, opueHtanTsl | u Il pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOIA, TEPEPadOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSITHS MPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

HCITIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JIJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TOCPEJICTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTAHABIMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIECPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAYy HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEePEepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

chOpPMHUPOBAHHOCTh YMEHHMH: TPOBOJUTH PACUEThl 1O XHUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
GbopMysIBI BEIIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepaboTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJy4YeHUE M HU3YYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
6e3omacHoro oOpaleHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBAHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAsi CMbICH TTokasaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEYEHUU YCTONYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUKM MHPOBO33PEHHUSI W OOIIEeld KyJIbTypbl 4YeElIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TIPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHNN BAXKHEHIIIMX HEOPTraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

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

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTABY, XUMHUYECKHUE PEAKIIUU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUi;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XMMHUYECKHUX 3JJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB ITUHKA U aTIOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOT0 PAaBHOBECHSI 101 BIMSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIB XUMHUYECKUX MPOU3BOJICTB; L€IeCO00pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (PEeaIbHBIN U MBICJICHHBIH ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJIPHAST KOHIICHTPAIUs»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuu; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJYKTa PEaKIMU; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIbIO HHIUKATOPOB, HM3yYCHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HoOpMyIupoBaTh I€Jdb HWCCIACAOBAHUS, NPEICTABIATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JuTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, UHTepHeT U Apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.

COAEPKAHUE OBYUYEHMUSA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckre 0OCHOBbI OPraHMYeCKON XUMMH.

[Ipenmer W 3HAYeHHWE  OPraHUYECKOW  XHWMHUHU, [PEICTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHUM.

DIEeKTPOHHOE CTPOEHUE aToma Yriepofa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BasleHTHbIE BO3MOXXHOCTM aToma YIJIEpOJa. XHWMHYECKas CBS3b B
OPraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIW3AIMK aTOMHBIX OpOUTasIeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENnTOpHbIN). TUObl MEepeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAasE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe ©0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi opraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKuX COeAMHEHUU. MOJeKyIsipHbIE U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpyktypHble GOpMyNIbl Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHasl,
ckenetHas. M3omepus. Buael u3omepun: CTpPyKTypHAasi, HNPOCTPAHCTBEHHAS.
OnextpoHHbIe A (PEKTH B MOJIEKYIaX OPTaHUYECKUX COCITMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kinaccupuKalMu oOpraHuyeckux BeulecTB. l[loHsTHe o
dbynkuuonaasHOM rpymme. ['omonorus. ["'omonornueckue psanbl. CucreMaTuyeckast



HOMeHKJIaTypa opranuwdeckux coenuHeHuid (IUPAC) u TpuBmanbHbIE Ha3BaHUSA
OT/ICJIbHBIX MIPEACTABUTEIICH.

OcobenHoct W Kiaccu(UKaIUs OpraHUYecKux peakiuid. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HaKOMJIEHHE C oOpa3laMH OpPraHMYECKHUX BEIIECTB M MaTepualaMh Ha HUX
OCHOBE, OMNbBITHl IO MPEBPALIECHUIO OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(myaBneHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEICH MOJEKYI
OpTraHUYECKUX BEILIECTB.

YriaeBoaopoasl.

Ankanpl. ['oMoornuecKkuii ps aKkaHoB, 001Ias popMyia, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuan3aiusl aTOMHBIX opOuTtanei yriaepoja, o-cBsi3b. dusmyeckue cBONCTBa
aJIKaHOB.

XVWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUUU 3aMEUICHUs, H30MEpHU3aluH,
JNEruIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTra, TopeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOTIO 3aMEIIECHHS.

Haxoxnenune B npuposie. CriocoObl NOMyYeHUs: U IPUMEHEHHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKJIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (LIMKJIONEHTAH, LMKJIOTEKCAaH) LUKIOaIKaHOB. CHocOObl MOJyYEHUs U
MIPUMEHEHUE IIUKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuau3anysi aTOMHBIX opOuTanei yriepoaa, 6- W m-cBia3u. CTpyKTypHas U
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepus. @Ou3nyeckue CBOWCTBA AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLHMH IMPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHHE
IpU JIBOMHOM CBS3U, MOJUMEPHU3aUMU U OKucieHud. lIpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOObI MOMYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, W30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONMPSKEHHBIX TUeHOB. CriocoObI MOMYyYEHUs U TPUMEHEHUE aIKaUEHOB.

Ankunbl. ['omosorudeckuii psiji aikuHOB, o011ast hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3aims aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOMCTBA:  peaKUUMU  NPUCOCAUHEHUS, JUMEpU3ALHNU U
TpUMEpPH3aLMHU, OKKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO



TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTydeHUs
Y IPUMEHEHUE aJIKUHOB.

ApomaThyeckue yrieBoaopoasl (apeHsl). ['omMoorHyeckuili psiy apeHoB,
oOmrast popMyia, HOMEHKIIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBA O€H30JIa U €r0 TOMOJIOTOB: PEaKIIMU 3aMEeICHHs B OCH30JIbHOM KOJIbIIE U
YIIEBOAOPOJAHOM pajguKalie, PEaKkUHH MNPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaIUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanusa ctuposna. CrnocoObl MONTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJA0POIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3bl. HegTh U €€ mpoucxoxacHue.
Kamennslif yrosib u npoayKTsl ero nepepadorku. CrocoOsl nepepaboTku HeTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUM, KATATUTUYECKU), PUDOPMHUHT, MHHUPOIH3.
[IpoaykTel nepepaOOTKH HEPTU, UX TPUMEHEHHUE B MIPOMBIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3IMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peaknuun
3aMEIICHUs TajoreHa Ha TUIPOKCOrPYIIy, HUTPOrPyNNy, IUAHOrPYIIY,
aMmuHorpymnmy. JleiicTBMEe Ha TaJoTreHNpPOU3BOAHBIE BOJHOIO U CIIMPTOBOTO
pactBopa wIENoYd. B3auMoaelcTBUE TUTaIOTEHATIKAHOB C MAarHUEM W LIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TIPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
n3yueHne (GU3MYECKUX CBOMCTB YTJIEBOJIOPOAOB (PaCTBOPUMOCTh), KAUECTBEHHBIX
peakIuii  yriieBOJAOPOJAOB Pa3IMUHBIX KIIACCOB (oOeciiBeurBaHUE OpPOMHON WIIH
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJius, B3aWMOJICUCTBUE AallETUJICHA C
aMMHaYHbIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE OOHApyKEHUE
yriaepoja M BOJIOPOJAa B OPraHUMYECKUX BEHIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHHUE €ro CBOWCTB, O3HaKoMmieHue ¢ KosuiekuusMu «Hedtb» u «Yrompy, c
oOpasllaMM TUIaCTMAacC, KaydyKOB M PE3UHBI, MOJECIUPOBAHUE MOJEKYI
YTJIEBOJIOPO/IOB M TaJIOT€HIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHeHMs.

[Ipenensubie ogHOaTOMHBIE CnUPTHl. CTpoeHHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kimaccudukamus. Dusmdeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpONHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,



B3aMMOJICUCTBUE C  OpPraHMYECKMMM W  HEOPraHMYECKMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIAa U METAaHOJIA
Ha opranu3sM uenoBeka. CrocoObl MOJy4YeHHs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢dupsl, HOMEHKIaTypa U u3oMmepusa. OcoOEHHOCTH (HU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroaromMHsle CHUPTBI — OTUJIEHIVIMKONbL W rauuepuH. dusnueckue wu
XUMUYECKUE CBOMCTBA: PEAKIMH 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCIOTAaMH, KadyeCTBEHHAs peaklHusi Ha MHOTOATOMHBIE
cnupthl. [IpencraBieHne 0 MeXaHW3Me peakuuid HYKICO(PUIHHOTO 3aMElICHUS.
JleiictBue Ha opraHu3Mm 4esoBeka. C(CrnocoObl MOJMyYeHHs U T[PUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enos. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI H
oeHsonpHOrO sAapa. dusuueckue cpoicTBa (PeHona. OCoOEHHOCTH XUMHUYECKUX
cBOCTB (eHosa. KauecTBeHHble peakunu Ha (eHos. TokcuyHOCTH (heHona.
CrniocoObl ostydeHust v npuMeHenue (penona. Genonpopmanbaeruanas cMoa.

KapOoHWIbHBIE COETUHEHHS] — ATIBJIETUIBI M KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMoJIOTHYecKUe psifibl allbJETUI0B U KETOHOB, 00IIas
dopMyna, uzomepuss U HOMEHKIaTypa. DuU3MUecKHe CBOWMCTBA albIAETUIOB U
KETOHOB. XUMHYECKHME CBOWCTBAa  albACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHeHns. OKUCIEHNE albIeru0B, KAYECTBEHHBIE PEAKIINH HA aJIbJCTUIBI.
Crioco0Ob!I oJTyueHus: ¥ MPUMEHEHHUE albACTUA0B U KETOHOB.

OHOOCHOBHBIE TPEEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIIaTypa. Pu3nueckue CBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuPUKalUU, PEAKIUH C Yy4acTHEM YTIEBOJOPOJHOTO pajuKaa.
OcoOeHHOCTH CBOWCTB MYypaBbHUHOM KHUCJIOTHL. [loHATHE O TPOU3BOMHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HEMPENECIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MNaJbMUTHHOBAsA, OJEHHOBAas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CrIocOOBI MOMyYeHUs! U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonorudeckuit psin, oOwmas Gopmyna, U30MEpHUs U
HOMEHKJIaTtypa. DPu3nyeckue M XMMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOHW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIU3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPIKAIINX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.



MBpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JACCTBUE.

OO6mast xapaktepucTrka yriaeBoaoB. Knaccudukamnus yriaeBogaoB (MOHO-, -
U Tmojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBAa UM HaxOxkjaeHHE B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUU C YYACTUEM CITIUPTOBBIX U aJIbJIETUAHON
IPYII, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMmeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH Opranu3Ma. J(ucaxapuasl: caxapo3a, MajabTo3a U
JakTo3a. BoccTanaBnuBarole 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uapoaus
nucaxapunioB. Haxoxxenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHMe MaKpOMOJIEKYJ Kpaxmaja, TJIMKOreHa |
HEeUTIoNI03bl.  PU3NYECKHE CBOWCTBA KpaxMajla W LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs pPEakUHs C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUIIOJIO3bI: TUIPOJIM3, MOJyYeHUE 3PUpoB Leoa03bl. [loHsTre 06
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
pPacTBOPUMOCTD PA3IMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIIMPTA B aNbJETU] HA PACKAJIIEHHON MEIHOW IPOBOJIOKE,
OKHCJIEHHUE STHJIOBOTO CHHMpPTa JUXPOMATOM Kajusl (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMAaTEPHUANIOB), KAue€CTBEHHBIE pEaKUUMU Ha albJerujipl (C THAPOKCHIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(ll)), peakumsa raunepuHa ¢
rugpokcugoMm meau(ll), xummuueckue CBONCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJECICTBHE pacTBopa INOKO3bl ¢ ruiapokcugom menu(ll), Bzaumoneiicrsue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1o teMaMm «CrupTel U
denonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoep:xaniue OpraHuiecKkue coeJuHeHms.

AMHHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Knaccudukanus aMuHOB:
anidaTtuyeckue W apoMaTUYECKWe; TIEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenne moiekyn, oOmas (Gopmyina, U30Mepusi, HOMEHKIATypa U (pU3MUECKHE
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBHME NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
CoJn aJIKWJIaMMOHHUSL.

AHWIIMH — TIPEACTAaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHwIMHaA. B3auMHoe BIUsSHUE TPpyII aTOMOB B MOJeKyje aHuiuHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakiuu Ha aHWIMH. CrnocoObl
MOJIyYeHUs] M NpUMEHeHHe anudarnyeckux aMuHOB. [lonydyeHue aHWiIMHA U3
HUTPOOEH307Ia.

Amunokucinotel. Homenknatypa u nuzomepusi. OTaenbHble IPEICTaBUTENN Ol
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @U3W4YecKue CBOMCTBA  AMHHOKHUCIIOT.
XUMHUYECKME CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX



COCIMHCHUM, peaKIus TMOJUKOHICHCAIINHA, O0pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U THIPOJIU3 MENTH]IOB.

benku kak npupoaHsie monumephl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUAPOJIU3, JACHATYpalus,
KaueCTBEHHbIC PEaKlMU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
pacTBOpeHHE OCIKOB B BOJE, JICHATypamus OEIKOB MPH HArPEBaHWH, IBETHHIC
peakuuu Ha O€JIKM, pelIeHHWE OKCIEPUMEHTAIbHBIX 33Ja4d [0 TeMaMm
«A3o0TcoJiepKalllue  OopraHudyeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPraHUYECKUX COCAUHEHUNY.

BbicokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNU, CPEIHAS MOJIEKYISIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

[TonmumepHbie Matepuanbl. I[lmacTmacchl (TMOJMATHICH, TOJUIIPOIUIIEH,
MOJMBUHWIXJIOPU, TOJUCTUPOJ, TMOJIUMETUIMETAKpUiIaT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaATypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4qyKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bosnokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYEHUS (TedioH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3araeMble MOTUMEPHI).

DKCNEpUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIEHUE JSKCIEPUMEHTAJIbHbIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHnue MoJIeKyJIsIpHOM (DOPMYsIbl OPraHMYECKOTO COCAUMHEHUS TIO0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJIEHUE
MOJICKYJISIPHON  (pOpMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CTrOpaHusi, MO KOJWYECTBY BelIiecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkiuyu W/WJIM UCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POPMYJIBI
OpraHMYecKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUsI, ONpPENEICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.



Peannsanys MeXIpeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAyYHBIX TOHATHHA, TaK M TIOHATUH, NPHUHATHIX B OTIENBHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
Teopus, 3aKOH, aHAIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHHE, U3MEpEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3MYECKUE BEIUYUHBI, €IMHUIIBI W3MEPEHUsS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MeTaboOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TreTepoTpOHBI TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, NbIXaHUE, OEJIKW, YIVIEBOAbI, >KUPbl, HYKJIEUHOBBIE KHCIIOTHI,
(epMEeHTHI.

['eorpadusi: nosne3Hble HCKOMAaeMbl€, TOIINBO.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBLHOTO THTAHUS,
MOIOIINE CPEJICTBA, MAaTEPUAIbl U3 UICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CoctaB aTOMHBIX sifaep. XuMH4ecKur aneMeHT. M3otomnel. CtpoeHne
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukammss XuMHIeCKUX dJIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DnexkTpoHHBIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DJEKTPOOTPULIATETBHOCTb.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NEPUOANYECKOTrO 3akoHa U lleprmonnueckoil cUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXKHBIX BEHIECTB IO TpynmaM MW MOepuoiaM. 3HAYECHUE
nepuoanueckoro 3akoHa /[.1. Menneneesa.

XuMHUYeCcKasi CBsA3b. BHUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTanyeckasi. MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOW CBSI3UM: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPTrus U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U



HACBIIIAaEMOCTh KOBAJICHTHOW CBsaA3u. KpartHeie cBsa3u. BomoponmHas CBs3b.
MexmMoneKyasapHbIe B3aUMOICUCTBHUS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCTUMHEHUM
AJIEMEHTOB BTOPOTO MIEPHUOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeuHEHUsAX. CoCcTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYCHHE KOMIUIEKCHBIX COCIHMHEHU.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucteMax. MctuHable pacTBopsl. [IpencraBinenue o
KOJUTOMIHBIX pacTBopax. CrmocoObl BBIPRXEHHUS KOHIIEHTPALIMA PacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpanusa. HacelllieHHbIe U
HEHACBILIEHHBIE PACTBOPHBI, paCTBOPUMOCTh. Kpucraminoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIE
Ha3BaHMS OTIAEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKMX pPEAKUUN B HEOPraHWYECKOM M OpraHUYeCKOM
XUMHUH. 3aKOH COXPAHEHMS MAacChbl BEUIECTB; 3aKOH COXPAHEHUS W IPEBPAICHUS
DHEPTUU MPU XUMHUYECKUX peakiusix. TernoBbie 3QPEeKThl XUMUUECKUX PEaKIUu.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peaKiuu, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katann3 u kaTann3aTtopsl.

OOpaTtumble U HEOOpaTUMbIE peakluu. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUsA. (DAaKTOPBI, BIMAIOIINAE HA IOJIOKEHHUE XUMHYECKOIO
PABHOBECHS: TEMIIEPATYpPA, NABJIECHUE U KOHLEHTPALMHU BEUIECTB, YYACTBYIOIINX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckas Juccounanus. CuiibHble U cialOble  3JIEKTPOJIUTHI.
Crenenp nucconumanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHHS.
Oxucnurens M BOCCTaHOBUTENb. [Ipomecchl OKHCIEHUS W BOCCTAHOBIICHUS.
BaknHelimme OKHCIMTENIM W BOCCTAaHOBUTEIH. MeETOoH 3JIGKTPOHHOro OajaHca.
DIIEKTPOJIA3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHUS BEUIECTB W HMX NPEBPALICHUN:
pa3lIoKEHHE MEPOKCUAA BOAOPOJAa B IPUCYTCTBUM KaTald3aTOpPa, MOJEIN
KPUCTAUTMYECKUX PEIIETOK, MPOBEACHUE peakluii HOHHOTO 0OMEHa, OTpe/IesieHne
Cpeabl pacTBOPOB C IOMOIIBID WHIWKATOPOB, W3y4YEHHE BIIASHUSA Pa3JIMYHBIX



(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHHE XHUMHYECKOTO
paBHOBECHS.

Heopranunyeckasi Xummusi.

[lonoxxenne HemeTtaioB B Ilepuoandeckoid CUCTEME XHUMUYECKHX
anemeHToB J.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aToMOB. Du3nueckue
CBOICTBAa HEMETAJUIOB. AJJIOTPONUS HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJA, CEPBI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, ¢puznueckue M XUMUYECKHE CBOMCTBA: pPEaKIMH C
METAJUIaMH W HEMETaJUIlaMH, BOCCTaHOBUTEIbHBIE CBOWCTBA. ['mapuusl
ToNNMBHBIE AIIEMEHTHI.

["amorensl. Haxoxkaenne B TpUpoOjE, CIOCOOBI MOMydeHUs, (QU3UYCCKUE H
XUMUYECKHE CBOMCTBA. ['aioreHoBOaOpoAbl. BaxkHelue KUCIOpoACcOoIepKallne
COEJIMHEHHUS TajnoreHoB. JlabopaTopHble U TPOMBIIUICHHBIE CIIOCOOBI MOTYyUYECHHUS
rajioreHoB. [[puMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TMOJIYYEHUS
Kkuciopoaa. OuU3NUeCKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxaenue B TpUpPOAE, CIOCOOBI TMOJY4YCHHS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(1V), okcun
cepri(V1). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMeHeHne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOWMCTBA. AMMHAK, HUTPUIbl. OKCHABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U uX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
Y €ro COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnenue B mpupoje, CHOCOObl MOMydeHHs, (PU3UYECKUE U
xumudeckue cBoictBa. @ochuapl u pochun. Oxcunsl (ocdopa, pochopnas
kucinota u e€ conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
yaoOpeHus.

VYraepon, HaxoXJIeHHWE B MpUpojE. AJIOTPOINHBIE  MOIU(PUKALINH.
dusznyeckue M XUMHUUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriaepoaoMm. Okcup yriepona(ll), oxcun yrmepona(lV), yrompHas kuciora u eé
colii. AKTUBUPOBAHHBIA Yyroyb, amcopOiusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKku. [IpuMeHeHre MpOCThIX BEIIECTB, 00pa30BAHHBIX YIJIEPOJOM, U €T0
COEJIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl TOMydeHHs, (PU3NYECKHE H
xumuueckue cpoiictBa. Oxcuna kpeMuusi(1V), kpemMHHEBass KHCIIOTA, CHIIMKATHI.
[IpuMeHeHue KpeMHUs U ero coequHeHuil. CTeKs0, ero NoJiy4eHue, BUJIbl CTEKIIA.



[Tonoxenne MetamioB B [leproanueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI JJIEKTPOHHBIX O000JOYEeK aTOMOB MeTawioB. OOmime
dbu3ndecKkue CBOWCTBA METaOB. [IprMeHEeHHEe METa/ioB B OBITY W TEXHHKE.
CmuiaBel METANIIOB.

DNEeKTPOXUMHYECKUN psAl  HamnpsokeHuid  MertamuioB.  OOmme  crnocoObl
NOJIY4ECHUS METaJLJIOB: TUAPOMETAILTYPTHS, MAPOMETAIUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu metauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

Ob6mast xapakrepuctuka MeTtamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX 2dJIeMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢u3MUEeCKUe U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCUHECHHUIM.

OoOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudeckoil cucTemsl
XUMUYECKUX OHJIEMEHTOB. MarHuii W KajlblUi: TOJydyeHHe, (QU3NYECKHe U
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE IMPOCTHIX BEIIECTB M HUX COCAMHEHUHU.
JKécTkocTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUSI.

ATIOMHHMIL: TTOTyYeHue, (PU3NYecKue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AMdoTrepHble CBOWCTBA OKCHUAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1oO0ouHbIX moarpynn  (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Ou3nYeCcKne U XMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuii. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomarhl, HX
OKHUCJIUTEbHBIE CBOMCTBA. [loJTydeHrE U IPUMEHEHHE XpOMa.

dusnyeckue M XUMHUUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIBI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonmyuenue u npumeHenue xemnesa
U €ro CIUJIaBOB.

du3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COSTUHEHUM.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IUHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
IIMHKA U €r0 COCINHEHUM.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, ¢Gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Yy4YEHUE KOJUIEKIMU «MeTaibl M CIUIaBbD», B3aUMOJCHCTBHE
MICJIOYHBIX M IIETOYHO3EMENIbHBIX METAJIJIOB C BOJION (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U



LIEJI0YEH, KAYECTBEHHBIE PEAKIIMU HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KAaTHOHbl METAJUIOB, B3aWUMOJCHCTBUE THAPOKCHUJIOB ATIOMUHHUS M LHAHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 I10 TeEMaM
«Tanorensl», «Cepa u €€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«MeTtasibl TIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponib xuMuu B oGecrieueHuu yCTOMYMBOTO pa3BUTHA deioBeuecTBa. [lonstue
O Hay4YHbIX MeETOAaxX IIO3HAaHUS M METOJOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
HayuHble IpuHOKINBI OpraHu3alui XUMHYECKOTO IPOU3BOACTBA. [IpoMbIIIeHHBIE
CIOCOOBI MOTYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMbIuIeHHBIE CITOCOOBI MOIYYEHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €ro MOCIEICTBUS.
Poib xumuu B 006ecrieyeHuH SHEPreTHIeCKoi Oe301MacHOCTH.

Xumus ¥ 3I0pOBbE UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCMOJIb30BaHNUs JICKAPCTBEHHBIX MpenapaToB. Posib XUMuK B pa3BUTUHN MEIULIMHEI.

XuMus TUILIKA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE N00aBKkU. Pojib xuMuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

Kocmetrnueckne u mnapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCMHOJIb30BaHUsl TpEenaparoB OBITOBOW XWMHUU B TOBCEIHEBHOM
KU3ZHHU.

XuMusl B CTPOUTEILCTBE: BXKHEHIITUE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuMHs B CEICKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnanel 11 2neKTpoHUKU. HaHOTEXHONOTMN.

Pacuérnblie 3anaun.

Pacuétei: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIeCTBa, Macce WIM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIUU, €CIH OJHO U3
BEILECTB HMMEET NpUMeEcH, Macchl (00BEMA, KOJMYECTBA BELIECTBA) MPOJYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTpAIIMM BEIIECTBA B PACTBOpPE, JOJM BbIXOAA NPOJIYKTa pPEakIHH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3€H Tpu  WU3ydyeHUH oOmed u
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIUX €CTeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHATHHA, IPUHATHIX B OTICITBHBIX
MIpEAMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO1ue ecTecCTBEHHO-HAYYHBIE IOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3a,
TEOpusi, 3aKOH, aHaNU3, CUHTE3, KiIacCU(PUKAIMs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEepEeHHe, SIKCIIEPUMEHT, MOJIEb, MOICTUPOBAHUE.

®dusuka: wmarepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, DJEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PATUOAKTUBHOCT, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHb,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJACAIbHBIN Ta3,
dbuznyecKkre BeIMYUHBI, €AMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

Bbuonorus: knerka, opranusm, sKocucreMa, ouochepa, Merabonn3M, Makpo-
¥ MUKPOAJIEMEHTHI, OCJIKH, JKUPBI, YTIIEBOAbI, HyKIEHHOBbIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M MOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE HCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHonorus: XxuMu4eckasi IPOMBILUIEHHOCTb, METAJUIyprusi, CTPOUTEIbHBIE
MaTepuabl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsl IPOMBIILJICHHOCTD,
dbapmaneBTUUeCKas MPOMBINIJICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHIX
IpernapaToB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepUanoB, dJCKTPOHHAs
MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHHYECKUX coeauHeHur A. M 8 bubmorexa LHOK
' P P 8 Y https://m.edso0.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edsoo.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
1 . D 11 1
3 Criupret. dexon https://m.edso00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHOBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso00.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
51 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanyeckas cucreMa XUMHYECKUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHECKHC Peakiiii 19 . 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweraet 31 . 3 https://m.edso00.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
ara
KosmuecTBo yacos A
Ne H3y4YeHUs] = DjeKTPOHHbIE HH(POBHIE
Tema ypoka
n/n B Konrpoabusie  IIpakTuueckue NiIaH ¢akt  00pasoBaTe/bHbIE PECypChl
cero
padoThI padoThI
[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
1 IPENCTABIIEHUE O 1 bubmoreia OK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHHUE aTOMa
nepojia (OCHOBHOE U
2 1}3’236p>1<z[é1({Hoe COCTOSTHHS ) 1 Bubnuorexa LIOK
y ' https://m.edsoo.ru/Oce6fd4c
BaneHnTHble BO3BMOXHOCTH
aToma yriepojaa
XumMuyecKkas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 Mexanu3msbl 00pa3oBaHUs 1 bubmmoreka LIOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBs3EH
Teopus crpoenus
4 OpraHUYECKUX COCTUHEHHIN A 1 bubmmorexa LIOK
p ' https://m.eds00.ru/9e595ch8
M. bytieposa
Bunnl nzomepun: ¢ TypHas
P TPYKTypHAL, buGmuoreka [IOK
5 MPOCTPAaHCTBEHHAS. 1

OnekTpoHHBIC 3P PEKTH B

https://m.edsoo.ru/b0e61661
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MOJIEKYJIaX OpraHUuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(uKauuu u

6 CHUCTEMaTHYCCKas bubmoreia OK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuoreka [IOK
OpraHNu4eCKON XUMHH https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus U 0000IICHIE bubmuoreka [JOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH P,
oOuras popmyina,

9 HOMEHKJIATypa U U30Mepus, bubmmorexa [IOK
JJIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

10 DOu3nvecKrue U XUMUUYECKHUE bu6mmorexa [IOK
CBOICTBA aJIKaHOB https://m.edso0.ru/3137711c
HaxoxxaeHnue ankaHoB B

11 npupojae. CriocoOsl MoyryuyeHus bubmmorexa [OK

https://m.edsoo.ru/259b0a5h
Y IPUMCHEHHUE aJIKAaHOB
[{uknoankaHbl: o0mast
dhopmyna, HOMEHKIATypa 1
12 M30MepHs, 0COOCHHOCTH bubmuorexa [JOK

CTPOCHUA U XUMHUUYCCKHUX
CBOMCTB, CIIOCOOBI OJTyYEHUS
U IPUMEHEHUE

https://m.eds00.ru/156730d2
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Pemenne pacu€THbIX 3a1a4 HA
OIIpEeEIICHUE MOJIECKYJIIPHOU
(bopMyJIbl OPraHUYECcKOro

13 BEIIECTBA 10 MACCOBBIM IOJISIM bubnnorexa [IOK
https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOJISALINX
B ero cocras. CucremaTu3anus
1 000011IeHNe 3HAHUH 110 TeMe
AJIKEeHbI: TOMOJIOTUYECKUH ps,
oburas popmyrna,
14 HOMEHKJIATypa, 3JIEKTPOHHOE U bubnuoreka [JOK
MPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/273b0ale
MouieKyn. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEpHsI ATIKEHOB
Ou3nyecKkue 1 XUMHUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuio Bubmmorexa LIOK
https://m.edso0.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl nostyueHus u bubnuorexa [JOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teMe "[lonydyenue sTuieHa u bubmmorexa [OK
N https://m.edsoo.ru/0941eed8
M3Y4YEHHE €ro CBOMCTB
Pemenue pacu€THpIx 3a1a4 Ha
18 oTpe/IeTICHIUE MOJIEKYIISTPHOM bubnmoreka [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/e9ea9921
BelIeCcTBa
ATnKagueHsbl: CONpsHKEHHBIE,
W30JIMpPOBaHHbIE, bub6nuorexa [IOK
19
KyMYJINDOBAHHBIE. https://m.eds00.ru/04298c0a

Oco0EeHHOCTH AIEKTPOHHOTO
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CTPOCHUS

20 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
CONPSKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d
CriocoOsl motyueHus: u bubnmoreka [JOK

21
MPUMEHEHUE AJIKAJTMECHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUI
psia, obmas popmyia,

99 HOMEHKJIATYpa, 3JIEKTPOHHOE U bubmmorexa [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYI, (hU3nvecKue
CBOMCTBa

23 XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
AJIKUHOB https://m.eds00.ru/23493a93

24 KauecTBeHHbIE peakiiu Ha bu6nuorexa [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CrniocoOsl monyueHus u bubnuoteka [JOK
[IPUMEHEHHE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agad: pacu€rsl 1o

26 YPaBHEHHUIO XUMUYECKOU bubmorexa HOK

https://m.edso00.ru/5db8e526

peakuuu

97 Cucrematusanusa 1 0000IIeHne
3HAHUU TI0 TeMe
ApeHbI: TOMOJIOTHYECKUHN PsIJI,
obmas popmyrna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmuorexa [IOK

MPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ1 O€H30I1a U TOIyoa,
ux GU3MYECKUEe CBONCTBA

https://m.edsoo.ru/a92a7094
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XUMHYECKUE CBOMCTBA aPEHOB:

bubmuoreka [JOK

2
o peaKuuu 3aMEeICHUS https://m.edsoo.ru/a44alae4

XUMHYECKUE CBOMCTBA aPEHOB:

30 COCIIIE P bu6mmoreka [JOK

K )51 WHEHUS

peardnti Iip A ’ https://m.edsoo.ru/ad4alae4
OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0EHHOCTH XUMUYSCKUX bubmuoreka [JOK
CBOWCTB CTHUpOJIA https://m.edso00.ru/d5018a54
Pemenue pacy€THbIxX 3a1a4 Ha

39 ONpeIEIICHUE MOJIEKYIISIPHOM bubnmoreka [JOK
(hopMyIIbl OPraHuYecKoro https://m.edsoo.ru/53461a2c
BelIeCTBa

33 CriocoObl ToTy4eHus U bubnmoreka [JOK
MPUMEHEHUE APEHOB https://m.edso00.ru/6f717d09
['eneTndeckas CBSI3b MEKIY

34 pa3IUYHBIMU KJIacCaMu
YTJIEBOI0POIOB
Pacuétel 1o ypaBHEHUAM
XUMHUYECKHUX PEaKIIU.

35
Cucrematusanusa 1 0000IIeHE
3HAHUM MO TeMe

36 IIpuponusiit ras. [lomyrHeie
He(TSAHBIC Ta3bl

37 KameHHbIi1 yrosb 1 poTyKThl bubnnorexa [JOK
ero nepepaboTKu https://m.eds00.ru/69b3398b
Hedtb 1 ciocoOs! e€

38 nepepabotku. [Ipumenenune bubmuorexa [IOK

MIPOJYKTOB MEepepadboTKH
HetH

https://m.edsoo.ru/21f9de78
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39

['enernueckas cBs3b MEKIY
Pa3IMYHBIMU KJIaCCaMu
YIJIEBOJOPOIOB

40

l"aslorenonpoun3BoHbIE
YII€BOJOPOIOB: IEKTPOHHOE
CTPOEHUE; PEAKIMH 3aMEIICHUS
rajoresa

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

41

[elicTBue menoueit Ha
raJIOTeHIIPOU3BOIHBIC.
B3aumoneiicteue
JUTAIOT€HAJIKAHOB C MarHUEM
U IIUHKOM

42

43

44

45

46

Cucremarusauusa 1 00001IeHIE
3HaHUH 10 pa3ueny
"VrneBomopoasr"

KonrtponbHas pabota no reme
"Yranesonopoast”

[IpenenbHbIe OAHOATOMHBIE
CHUPTHL: TOMOJIOTHUECKHUH P,
obmrast popmyna, CTpoeHne
MOJIEKYJI, U30MEpHUs,
HOMEHKJIaTypa,
kinaccuukanys, puznyeckue
CBOMCTBaA

XMMHUYECKHE CBOUCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

CriocoObI nostyueHust u
MPUMCHCHUC OJHOATOMHBIX

bubmuorexa [JOK
https://m.edso0.ru/20e89f22

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

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

bubmuorexa [JOK
https://m.edsoo.ru/26ee34fe

bu6mmoreka [{JOK

https://m.edso00.ru/484100000000000
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CIIUPTOB

[Ipocteie 3dupsr:
HOMEHKJIATypa U U30MEpHs,

bu6mmoreka [JOK

47
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XMMHYECKHUX CBOMCTB
MHoOroaToMHbI€ CIIUPTHI:

48 STUJICHTJIUKOJIb U TJIUILEPUH, bubmuorexa [JOK
uX (pU3MYECKHe U XUMHYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CrniocoOsl mostyueHus: u

49 MMPUMEHEHUE MHOTOATOMHBIX bubmorexa HOK

P https://m.edsoo.ru/d12e567d
CIUPTOB
@DeHOo: CTPOCHUE MOJIEKYIIbI,
50 (bu3uvecKre CBOMCTBA bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
Tokcuunocth peHona
bu6mmoreka [IOK
51 X i
MMICCKHE CBOHCTBA erora https://m.edso00.ru/037ca5f9

59 CriocoObl TTOTy4eHHS U bubnuotexa [JOK
npUMeHeHHe (eHoaa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.

53 Pemenue sxciepuMeHTATBHBIX bubnmoreka [JOK
3ama4 o teme "CrupTel U https://m.edsoo.ru/fd0ced09
¢denonbr"

54 CucremaTu3aius 1 0000IIeHNE bubnmoreka [JOK
3HaHUH MO TeMeE https://m.eds00.ru/1810cb9b
AnbAeruipl U KeTOHBI:

bu6mmoreka [{OK
55 JIEKTPOHHOE CTPOEHHE

KapOOHWIILHOM TPYIIIHI;

https://m.edsoo.ru/b139beaa
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TOMOJIOTHUYECKHUE PSJIbI, 00IIas
dbopmyna, uzomepus u
HOMEHKJIaTypa

A.HB[[eI‘I/I[[BI U KCTOHBI:

bubmuoreka [JOK

56 M3UYECKHE CBOMCTBA;
b https://m.eds00.ru/c887425c
peaKIuy MPUCOSTUHCHUS
Peaknuu okuciienus u
57 KauyeCTBCHHBIC PCAKIIMU bubmorera [JOK
peaiht https://m.edsoo.ru/a393baa9
aJbJCTHUI0B U KETOHOB
58 CriocoOblI nosryyeHust bubmmorexa [IOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIEIbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnmoreka [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
N3omepus 1 HOMEHKIAaTypa
60 KapOOHOBBIX KHCJIOT, X bubmorexa HOK
P o https://m.eds00.ru/700cc87b
(bu3nueckue cBocTBa
XUMUYECKHE CBOMCTBA
61 MpeeabHBIX OJTHOOCHOBHBIX bubmotexa [JOK
et g https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0EHHOCTH CBOWCTB
62 MYypaBbUHOM KUCJIOTHI. bubmuorexa [IOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0EHHOCTH CBOWCTB:
bu6nmoreka [JOK
63 HETpeAeNbHbIX U

apOMAaTUYECKUX KapOOHOBBIX,

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



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

JTMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTe) BBICIIAX
KapOOHOBBIX KHUCJIOT

ITonsATHE O IPOU3BOJHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edso0o.ru/0d162d9d
CriocoOsl motyueHus: u
65 MIPUMECHEHHE KapOOHOBBIX bubmmorexa [JOK
P P https://m.eds00.ru/7¢065c9d
KHCJIOT
Crnoxxubie 3GupsbL:
TOMOJIOTHYECKHH psiJi, oO1as bubnuoreka [JOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 Du3NYECKUE U XUMUYECKHUE bubmuoreka [JOK
cBOMCTBa 3(UpPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIX 3a1a4: 10O
YPaBHEHUIO XUMUYECKOMN
68 peaxkiuuu, Ha ONpeeIIeHUe
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHUYECKOT0 BEILECTBA
[IpakTuueckas padora Ne 3.
69 Pemrenne skcnepuMeHTaIBHBIX bubnnoreka [JOK
3anad o reme "KapOoHOBEBIE https://m.edso00.ru/486671fb
KucA0Thl. CroxxHbIe 3¢ups"
XKupsl: ctpoenue, puznueckue
70 Y XUMUYECKHUE CBOWCTBA bubmorexa HOK
https://m.edso0o.ru/al9c5n98
(Tunponus)
b K
71 OcoOEHHOCTH CBOWCTB JKUPOB, ubmmorexa O

https://m.edso0.ru/b0331922
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COJIEpIKaIINX OCTaTKU
HeMpeeIbHbIX KUPHBIX
kucnot. XKupsl B mpupojie

Mpb1a KaK COJIM BBICIINX
KapOOHOBBIX KUCJIOT, UX

72 Mototee aeicteue. [lonstue o bubmoreia OK
https://m.eds00.ru/3c566565

CUHTETUYECKUX MOIOITUX
cpencrBax (CMC)
I'eneTnueckas CBsI3b

73 YTJII€BOIOPOAOB U bubmmorexa [IOK
KHMCJIOPOJICOACPKALIUX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuétel o ypaBHEeHUAM
XUMHYCCKHUX PEAKIIHA

75 Cucremaru3anus u 0000IICHIE bubmuoreka [JOK
3HAHUMU 110 TeME https://m.edsoo.ru/f8eaf2eb
OO6m1as XxapakTepucTruKa

76 YTJIEBO/IOB U KilaccuuKanus bubnuorexa [JOK
yIJIA€BOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIb)
Mounocaxapupsl: puznueckue

77 CBOMCTBA 1 HaXO0KJIEHHE B bubmorexa [TOK

https://m.edsoo.ru/b4bdda2d

pupoJie
[IpuMeHeHne rroKo3sl, €€

78 3HAYCHHE B bubnmoreka [JOK
KU3HEEATSIIbBHOCTH https://m.edsoo.ru/5e61122d
opraHusma

79 Jucaxapupl: caxaposa, bubmmorexa [JOK

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

MaJjbTO03a U JIAKTO34.
Haxosxnenue B mpupoe u
MIPUMEHEHHE TUCAXaPHJIOB

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIeKYJ, (pu3nyecKue u

bubmuoreka [JOK

80
XUMHYSCKHUE CBOMCTBA, https://m.edsoo0.ru/72a04508
MIPUMEHCHHE
81 [TonsiTue 06 UCKYCCTBEHHBIX bubnuoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenue pacueTHbIX 3a71a4 Ha
82 ompe/IeICHUE T0IN BbIXOAA bubmuorexa [JOK
MPOJIYKTa PEakluu OT https://m.edsoo.ru/7fde47ef
TEOPETUICCKH BO3MOIKHOTO
83 Cucremaru3zanus 1 o0o01eHne bubmmorexa [IOK
3HaHUH 110 paslueny https://m.eds00.ru/08d4364c
KonTponbHas padota no teme
84 "Kucnopoacoaepxarue bubmmorexa LOK
P P " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHEHHS
AMUHBI: KTaccuuKarms,
CTPOEHUE MOJIEKYJI, 001IIast
85 (dbopMyIa, u3oMepus bubmorera [JOK
pMYy-Ia, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3NYECKUe
CBOICTBA
86 XUMUYECKUE CBOWCTBA bubmunorexa [JOK
anudaTuyecKux aMHMHOB https://m.edso00.ru/1bc5cf80
AHUIUH: CTPOCHUE aHWIIMHA,
bu6nmoreka [JOK
87 0COOEHHOCTH XMMHYECKUX

CBOWCTB aHWJIMHA

https://m.edso0.ru/39cd21f1
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CriocoObI mostyueHust u

bubmuoreka [JOK

88 mpuMeHeHne anndaTnIecKux
P ¢ https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTHI:
HOMEHKJIATypa U H30MEPH,
89 d)H3quCKHZI::BOﬁCTBa ’ bubmmorexa [JOK
) https://m.edsoo.ru/d1773e80
OTtnenbHBIC TPEACTABUTENH OL-
AMUHOKUCIIOT
XUMHUYECKUE CBOUCTBA
aMHHOKHCIIOT, UX
90 OHOJIOTHYECKOE 3HAUCHUE buGnnorexa [IOK
https://m.edsoo.ru/77df705a
amuHokuciioT. CHHTE3 U
TUAPOJTU3 TIENTHIOB
01 benku xak npupoaHsie bubnuoreka [IOK
MIOJINMEPBL; CTPYKTYPBI OEJIKOB https://m.eds00.ru/429e9899
bu6mmoreka [JOK
92 XUMHYECKHE CBOMCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3oTcoaepkaime
TeTePOIMKITHYSCKUC
93 coenuHennsa. HykiienHoBble bubmorexa [IOK
A P YK https://m.edsoo.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosorudeckas poib
[TpaxTrueckas padota Ne 4.
Pemenue skcriepuMeHTATEHBIX
94 4784 [0 TeMe bubmunorexa [JOK
" ! https://m.edso00.ru/8e3c02d1
A3oTcoaepkalime
OpraHu4eckue coeuHeHus"
95 [IpakTuueckas padora Ne 5. bub6nuorexa [IOK

Pemenne SKCIICPUMCHTAIIBHBIX

https://m.edsoo.ru/bde3fdf6
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3aga4 1o reMe "Pacro3HaBanue
OpraHNYeCKUX COCTUHECHUI"

Konrponsnas pabora o reme

bubmuorexka [JOK

% AL " 1 https://m.edsogru/ce561bc7
OpraHUYEeCKUE COCTMHEHUS
OCHOBHBIE TIOHATHSI XUMHUH
BBICOKOMOJICKYJISIPHBIX

97 COCIMHEHHUI 1 METOJIbI UX 1 bubmorexa HOK

https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEPHU3aIHs 1
MTOJIMKOHACHCAITUS

08 IInacTmaccel. Y Tunuzanus u 1 bubmuorexa [JOK
nepepadoTKa MIacTUKa https://m.edso0.ru/82242e0f
DJ1acTOMEpbl: HaTypaJbHbIN

99 CI/IHTeTI/Iqei:KI/Ie KEIY}EIYKI/I 1 Bubmorexa LIOK

https://m.edso00.ru/246103ec
Pesuna
Boisiokna: HarypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bubnuorexa [JOK
cunrerndeckue. [lonmumepsl https://m.edso00.ru/5963a601
CHELUAaIbHOTO Ha3HAUYEHUS
[TpakTuueckas padota Ne 6.

101 Pemrenne skcnepuMeHTaIBHBIX 1 bubnnorexa [JOK
3a1a4 o teme "Pacrio3HaBaHue https://m.edsoo.ru/3aebd77a
MJIACTMACC U BOJIOKOH"

O06001IeHNe U CUCTEMATU3AIIHS

102 M3Y4YEHHOI0 MaTepuana 1o 1 bubmuorexa [IOK
Teme ""BbICOKOMOJNIEKYIIApHbIE https://m.edsoo.ru/6a22b1e8
coenuuenus"

OBUIEE KOJIMYECTBO YACOB I10 102
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[NPOT'PAMME




11 KJIACC

HMata DJ1eKTPOHHbIE
KoumnuecTBo yacos
Ne HU3YyYeHUs uudposbie
Tema ypoka
n/n B Koutpoabuble IIpakTuyeckue miaH ¢akr o0pa3oBaTte/ibHbIE
cero
padoThbI padoTbI pecypcnl
1 Atom. CocTaB aTOMHBIX sJIEP. 1 bubnnorexa [JOK
Xumuyeckui aneMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3IIeKTPOHHBIX 000I0YeK 1 bubnnoreka [JOK
aTOMOB, KBaHTOBEIC UMCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bubnunoreka LIOK
9JIEMEHTOB (S-, P-, d-, f-3;meMenTHI) https://m.edso00.ru/61294af9
4 Pacnpenenenue 351€eKTpOHOB 110 1 bubnuoreka [IOK
ATOMHBIM OpOUTATIAM https://m.edsoo.ru/f5f750fe
DNIEKTPOHHBIE KOH(PUTYpaALlUK aTOMOB
5 3neMeI§T0B B OCHO];II)-ION}III:/I 1 bubmorexa HOK
B https://m.edso0.ru/8149e846
BO30YXIEHHOM COCTOSTHUHT
6 OJeKTPOHHbIE KOH(PUTypallii HOHOB. 1 bubnmnoreka HOK
DIIEKTPOOTPULIATETLHOCTh https://m.edso0.ru/a0764b24
Ilepronnueckuii 3aKOH 1
Ilepnonnueckas cucrema
7 XUMHYEeCKUX deMeHToB 1. 1 1 bubmorexa I[JOK
o . https://m.eds00.ru/16957c01
MenieneeBa, CBA3b C COBPEMEHHOM
TEOpHEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
8 XUMHUYECKHUX DJIEMEHTOB 1 1 but6mmorexa [IOK
00pa3yeMbIX MU HPOCTHIX U https://m.eds00.ru/f8468927
CJIOKHBIX BEIIECTB MO IpynnaM u
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nepuogam

Cucremarusanus 1 00001eHne

bub6nmoreka [IOK

9
3HAHUM 10 TEME https://m.edsoo.ru/8fad2942
Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHMs
10 KOBAJIEHTHOM cBs13u. BomopoaHas Bubmaorexa ITOK
’ p https://m.edsoo.ru/5a8072af
CBsI3b. MeXMOJIeKYISIpHBIC
B3aNMOJICHCTBHSA
BanenrHocTs 1 BajIeHTHBIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bubnuorexa [{OK
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX TEOMETPUICCKUM CTPOCHHEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
12 COEIMHEHUAX: COCTaB U buGnuorexa [IOK
' https://m.eds00.ru/8c66b12a
HOMEHKJIaTypa
BemecTBa MOJIEKYIIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHUS. THIIBI bubmmnoreka HOK
KPUCTAJITIMYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOMCTBA BEIICCTB
[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEBIX bubmorexa HOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctunHbie pacTBOPHI: HACHIIIICHHBIE U
15 HEHaCBINIEHHBIE, PACTBOPUMOCTH bubmorexa LIOK
1y > P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparsl
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUT bubnuotexa [JOK
pacTBOPOB https://m.eds00.ru/328e653a
17 Pemenue 3amay ¢ HCOJIb30BaHUEM but6mmoreka [IOK
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MOHATUH ""MaccoBasi 10715
pacTBOpEHHOTO BellecTna',
"MOJIsIpHasi KOHLIEHTparus"

https://m.edsoo.ru/785e0ab4

18 Knaccudukanus 1 HOMEHKIIaTypa bubnmnoreka HOK
HEOPraHWYECKUX BELIECTB https://m.edso0.ru/bf9e108d
CucreMaru3anus 1 0000IIeHNE bubmuorexa [IOK

19 .
3HaHW 110 TeMe https://m.edsoo.ru/8d2c6a3a
KoHTposbHas pabota 1mo Temam
"Crpoenue atoma. [lepuoanueckuit

20 3aKkoH U [lepuonnueckas cucrema bubmmoreka [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Mengeneena", "CTtpoeHue BeliecTBa.

Muoroob6pa3ue BemecT"
Knaccudukanus XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U

91 OpPraHWYECKON XMMHUH. 3aKOH bubnmnorexa [JOK
COXPAHEHUS MACChl BELIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUS U MIPEBPAIICHUS YJHEPTUU
MIPH XUMHYECKHUX PEAKITHSIX
TennoBble 3¢ (HeKThl XUMUYECKHX

22 peakuuii. Tepmoxummudeckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da
ypaBHEHUS
Borurcnenus mo ypaBHEHUAM
23 XUMUYECKUX PEaKui u bubmmorexa TIOK
https://m.edso0.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XUMHUUYECKOHN peakinu, e
24 3aBUCUMOCTH OT Pa3IMYHBIX

¢axTopoB. KaTanu3s u karanuzaTtopsl
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T'omorennsie u reTCPOrcHHLIC

25
peaxkuuu
[IpakTuueckas padora Ne 1 o treme
26 "BausiHue pa3nuYHbIX (GaKTOPOB Ha bubamorexa LOK
P . P | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKIIuu
97 OOpatumbie 1 HEOOpATUMBIC bubnmnoreka HOK
peakuu. XMMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[TpakTiueckas paborta Ne 2 o reme
98 "Bnusinue pa3nuyHbiX GaKTOpOB HA bubmmoreka [JOK
MOJI0KEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecuA"
DIEKTPOTUTHYCCKAST TUCCOIIUAITHS.
29 CI/IJILHI;e U c1a0bIe JICKTPOTUTHI bubmmorexa [JOK
P ' https://m.eds00.ru/5f766bdf
Crenenp AuCCOIUAIINH
Honnoe npousseaenue Boasl. Cpena
30 BOJTHBIX eI:CTBo (J)IB Bono )10 HI)II;/'I " bubmmorexa [IOK
g P POB. BOAIOPOA https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponus coneil. Peaknum,
31 N (I)[feKan ue B aCTBcL)I ax bubmmorexa [JOK
P . P P https://m.edsoo.ru/09d5adbd
JIIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme
32 "XHUMHUECKUE PEAKIIUU B PACTBOPAX bubmmorexa [IOK
P B P P https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHCTUTENEHO-BOCCTAHOBUTEILHBIC
33 eakluu. BaxxHelnme oKUCIUTeNu u Bubmmorexa [IOK
peari. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bu6muoreka [JOK

MOHHOTO) OanaHca

https://m.edsoo.ru/fb691387
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35 DIIEKTPOJIN3 PACTBOPOB U PACILIIaBOB bubnmoreka [JOK
BEIIIECTB https://m.edso0.ru/93fb97d2

36 Pemenne 3amaq pa3IinyHbIX TUIIOB buGnuorexa [IOK

P https://m.eds00.ru/5a859d16

37 Pemrenue 3a1a4 pa3iInyHbIX THIIOB bubmorexa HIOK

atp https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001IeHNE
38 3HaHUI 110 TeMe "XUMHYECKHUe buGnuorexa [IOK
| https://m.edsoo.ru/c161eb85
peaKIuu

39 KonTtponpsHas pabora o Teme bubnuoreka [IOK
"Xumuyeckue peakuuu" https://m.edso0.ru/a8a0a930
[TonoxxeHne HEMETAILIOB B
[Tepuoanueckoii cucreme

40 XUMHUYECKUX 351eMeHToB J[. 1. bubnuoreka [{OK
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOGHI/ISI UX aTOMOB. CDI/ISI/ILIGCKI/IG
CBOMCTBAa HEMETAJIJIOB
AnoTponus HeMeTaioB (Ha

41 npuMepe Kucjaopoaa, cepsl, pochopa bubmmorexa LIOK

pHMEp pOd, CephL, p https://m.edsoo.ru/ef92c91c
U yTJEpoJa)

42 Bopopona: nonydyenue, Gpusndeckue u bu6muoreka [JOK
XAMHUYECKHE CBOMCTBA. [ Mapuibl https://m.edsoo.ru/0aa8f613
["anoreHsl: HAXOX/EHUE B IPUPOJIE,

43 CHOCOOBI ONYYeHHUS, PUIUICCKUE U Bubmmorexa [IOK

i L https://m.eds00.ru/4e223795
XUMHYECKHE CBOMCTBA
I"anorenoBonopoasl. Baxxnenmme
bu6nunorexa LIOK
44 KHCIIOPOJICOIEPKAIINE COSTUHEHUS

TaJIOrCHOB

https://m.edsoo.ru/6b3255e6
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JlabopaTopHbIe U IPOMBIILICHHBIC
CIOCOOBI MOJYYEHHSI FaJIOT€HOB.

bubnunoreka LIOK

45
[IpruMeHeHue raJoreHoB U Ux https://m.edso0.ru/6971aca4
COCIMHEHUN
[Ipaktuyeckas padora Ne 4. Pemenue
46 AKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubmorexa [JOK
" P " https://m.edsoo.ru/8b26fecd
I"amorens:
Kucnopon: naboparopHeie u
IPOMBIIIJICHHBIE CIIOCOOBI
47 NOJy4YeHUs1, PU3NIECKUE U bubmorexa LIOK
YHACHI, y https://m.edsoo.ru/c8abc36a
XHMUYECKHE cBorcTBa. O30H.
[TprMeHeHre KUCI0PO/Ia ¥ 030Ha
bubnunoreka LIOK
48 (0]
KCHIBL I TICpOKCHIRT https://m.edsoo.ru/5¢8816a0
49 Penrenne 3aga4 pa3nuyHbBIX TUIIOB bubmorexa [JOK
adp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxO0XKIEHUE B IPUPOJIE,
50 CH(I:CO6LI HOJ‘III CHUS (;)Hilqﬂecxne " bubmorexa LOK
i L https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubmmoteka IIOK
51 CepoBozopo., ¢
POBOIOPOA, CyIbhH LI https://m.edso0.ru/7¢875999
Kucnopoacoaep:xamme coeTnHESHUS
52 cephl gcl;6eJII{HIZ)CTII/IH CBOI\/'ICTJII?’ cepHoOM bubmorexa HOK
PPl P https://m.edsoo.ru/8cfa2548
KHMCIIOTBI
[TpakTuueckast paborta Ne 5. Pemenue
53 JKCIIEpUMEHTAIBHEIX 33/1a4 10 TEME bubmorexa [JOK
" P N f'l https://m.edsoo.ru/0afb05e4
Cepa u e€ coenMHEeHHs
54 A30T: HaXOXJACHUE B IPUPOJIE, bubmmoreka [JOK

CHocoObI MOMy4YeHUs, PUIUIECKUE U

https://m.edsoo.ru/badd2255
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XMMHYECKHE CBOMCTBA. AMMUAK,
HUTPUIBI

Kucnopojcoaepxaiiue coeTMHEHUS

bu6nmorexa [IOK

95 . Oco0 i i
azora. OcoOEHHOCTH CBOMCTB a30THOM https://m.edsoo.ru/e2965afe
KHCIIOTHI

56 [IpumeHnenue azoTa u ero bubnmnoreka HOK
COCTMHEHUH. A30THBIC YA0OpEHUS https://m.edsoo.ru/129f5059
®ocdop: HaxoxkEHUE B IPUPOJIE,

57 CrocoObl OMy4YeHusl, PUINYECKUE U bubnunoreka LIOK
xuMu4eckue cporictBa. dochumbr u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl dhocdopa,

58 docho c((l)) e(bxcz ne kuciotel. Conun bubmorexa LIOK

peosepreat ' https://m.eds00.ru/c7a2d429
(dhochopHO KHCIIOTHI

59 [Ipumenenue docdopa u ero bubmuoreka [IOK
coenuaenuit. ®ochopusie ynoopeHus https://m.edso0.ru/a218070a
[TpakTtuyeckas padora Ne 6. Pemenue

bu6nmorexa LIOK
60 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
https://m.edso00.ru/8175ac3f
"A3oT 1 pocop u ux coenuHeHu"
VYrnepoa: HaxoXJIeHUE B PUPOJIE,

61 IOTPONHBIE MOAU(DUKALINY; bu6muoreka [JOK
¢du3nueckre 1 XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MPUMEHEHUE
Oxkcup yraepoaa(ll), oxcn

62 ne l([)yerl(l\I/)) . (OJ'I)LHEUI KiCJIOTa ueé Bubmmorexa [IOK
yrepon 24 https://m.edsoo.ru/dba58adf
conu

b K

63 Pemienue 3a1au pa3auyHbIX TUIOB nommorexa IO

https://m.edso00.ru/6029b609
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KpeMmHunii: HaxoK1eHue B IPUPOJE,

64 CIOCcOOBI MOJTydeHHUsI, PU3NUECKHE U bubmmorexa [JOK
. https://m.edso0.ru/143558ab
XUMHYECKHE CBONCTBA
65 Oxkcua kpemuusi(1V), kpemuueBas bubmuorexa [IOK
KHCJIOTa, CUIIMKATEI https://m.edso0.ru/3170e7bl
[IpumMeHeHrne KpeMHHS U €T0 bubmmoreka [JOK
66 coenuHeHUi. CTEKII0, €ro MoJydeHue, https://m.edso0.ru/393cdac0
BHUJIbI CTEKJIA https://m.edso0.ru/5823cefb
67 Pemenue 3a1a4 pa3nuvHbIX TUTIOB bubmmorexa [JOK
https://m.edsoo.ru/b624f801
68 CucremaTu3anus u 00o01IeHNne bubnnoreka [JOK
3HaHui o teme "Hemerannr" https://m.edsoo.ru/6e864db5
69 KonTtponpsHas padora o Teme Bbu6mmotreka [JOK
"Hemeranmsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yinbTaToB KOHTPOJIbHON bubmuoteka [IOK
paboThl, KOPPEKITUs OMHUOOK https://m.edsoo.ru/2b7e9510
[Tono>keHre METAIJIOB B
Ilepuonnueckoi cucreme
71 XHUMUYECKHX DJIEMECHTOB. bu6nmorexa LIOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIJIOB
O6mue ¢puznueckue CBOMCTBa
72 MeTaios. [IpumeHneHne MeTanos B bubmmorexa LIOK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHHKE
73 CmuaBsl MetauioB. Kopposust bubnuotexa [JOK
METAJIOB https://m.eds00.ru/42b872e3
74 Pemenue 3aay pa3nuaHbIX TUIIOB but6mmoreka [IOK
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DIEKTPOXUMUYECKUN P

https://m.edsoo.ru/e3de37hb6

75 HapspKeHnil MetatoB. OO0me buGnuorexa [IOK
p ’ https://m.edsoo.ru/94eb377a
CIOCOOBI MOJTYyYEHUS] METAJUIOB
OO01mas XxapakTepUCTHKA METAJIOB
|A-rpynnel [lepuoauueckoii cuctemsl
XUMUYECKUX AeMeHToB. Hatpuii u bubnmoreka [JOK
76 .
KaJuii: mojay4yeHue, Gusndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCIMHEHUN
OO0m1as XxapakTepUCTUKa METAILIOB
IHA-rpynnst [lepuoanueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.
77 Maruuii U KaJIbLii: HOoJIyYeHue buGnuorexa [IOK
- oIy N https://m.edso00.ru/7c3e49c0
dbuznyecKkrue 1 XUMHUYECKHEe CBONCTBA,
MPUMEHEHHE TPOCTHIX BEIIECTB M HX
COeTMHEHNN
78 JKEcTKoCTh BOJIBI M1 CLIOCOOBI €6 bubmmoteka IIOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 AIOMUHUN: TIOTy4YeHHe, (pusnueckue bubmmnoreka HOK
Y XMMUYECKHE CBOMCTBA, IPUMEHEHNE https://m.edso0.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCH/IA ATFOMHUHHUS, bubnunorexa LIOK
80
TAAPOKCOKOMILIEKCHI AITFOMUHUS, NX https://m.edsoo.ru/5d12d318
MIPUMCHEHUE
81 Pemenue 3an1ay pa3nu4HbIX TUIIOB
[IpakTuueckas padota Ne 7. Pemenue
bubmmoreka [IOK
82 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME

"MeTasuisl IIIaBHBIX OArpymnmn”

https://m.edsoo.ru/27a4af43
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OO01mas XxapakTepUCTHKA METAJIOB
mo6ouHbIX toArpym (b-rpyrmm)

bubnunoreka LIOK

83
[Tepuoanueckoit cucTemsl https://m.eds00.ru/610d7431
XUMHUYECKHX AJIEMEHTOB
®du3NYeCcKue U XUMUYECKUE CBOMCTBA
84 XpOMa # €ro COeIUHEHNI, UX buGnuorexa [IOK
P . https://m.eds00.ru/9911bef3
MIPUMEHEHHUE
Baxwuelime coeMHEHNs] MapraHia.
85 ITepMaHranat Kajaus, €ro bubmorexa HOK
P g https://m.eds00.ru/039d69c8
OKHCTTUTEIbHBIE CBOMCTBA
®dusndeckue 1 XUMHYECKHE CBOMCTBA
86 JKele3a M €ro COCAUHCHUM. bubmuoreka [IOK
[TonydyeHnue v NpUMEHEHHE CILIABOB https://m.edsoo.ru/1b7f8741
Kenesa
®dusndeckue 1 XUMHIESCKUE CBOMCTBA
87 MeIU U €€ CoeqUHEHNI, NX bubnnorexa [JOK
’ https://m.eds00.ru/2bc0f954
MpUMEHEHUE
®dusndeckue 1 XUMHIESCKUE CBOMCTBA
88 LIMHKA U €r0 COEAUHEHUM, UX bubmuoreka [IOK
IpuMeHeHue. [ HIPOKCOKOMIIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
[TpakTuueckast padborta Ne 8. Pemenue
but6mmorexa [IOK
89 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME
. " https://m.edso0.ru/a6e352ea
MeTtannbl TOOOYHBIX MOATPYIIT
90 Pemenue 3amau pa3nuUHbBIX THIIOB bubmmorexa TIOK
P https://m.edsoo.ru/a8b83d83
O00011eHNe U CUCTEMATU3 AL
bubmmoreka [IOK
91 M3YYEHHOTO MaTepHasa 1o TemMe

"Mertauier"

https://m.edsoo.ru/e91fe975
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92 KonTtponpHast pabora o Teme Bu6muotexa [JOK
"Metamnsr" https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmunoreka [JOK
93
paboThI, KOPPEKIIHSI OIITMOOK https://m.edsoo.ru/9ebff2fd
Posb xumuu B obecrieyeHuu
YCTOMYMBOI'O pa3BUTHS YEIOBEYECTBA. bubnmnoreka HOK
94
[ToHsiTHE O HAYYHBIX METOJAX https://m.edso0.ru/080fe1f0
MCCJICIOBAHMS BEIICCTB
HayuHble npuHIUIBI OpraHu3auu
95 XUMHUYECKOTO MPOU3BOJICTBA. bubmmoreka [JOK
[TpoMbInieHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYeHUs] BAXKHEHUIIINX BEILIECTB
XUMHYECKOe 3arpsi3HeHUe
96 OKPY’KAIOIIIEH CPEeIbl U €ro bubmmorexa [JOK
Py HeH cpen https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBUS
97 XUMHUS U 3J0pPOBBE UEIOBEKA. bubmmnoreka HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721
08 Xumus nund. Pois Xumuu B bubnuoreka [{OK
o0OecreyeHny MUIIeBol Oe30MacCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie bubmmnoreka HOK
cpeacrtsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BakHeimne
100 CTPOUTENLHBIE U KOHCTPYKIIMOHHBIE bubmmorexa TIOK
P pyX https://m.eds00.ru/61e69003
MaTepuabl
XuMUS B CEIBCKOM XO35MCTBE.
101 Oprannyeckue 1 MUHEPaJIbHbIE bubmmorexa [JOK
P P https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3zanus 1 0000IICHUE bubmuorexa [{OK
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3HAaHUH 110 TEME https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102 4 8



https://m.edsoo.ru/db979c70

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. OO1iecTBO ¢ orpaHuYe€HHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumusi; yriayonaenHoe ooyuenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M31aTenbcTBoO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus. YrinyOneHHsiid ypoBenb. 11 kimacec. Meroanueckoe mocodue
Jlnaus YMK B. B. Jlyauna. Xumus (10-11) (V)

[Toypounsie pa3zpabotku o xumuu 10 xkiaacc M Bako,2008
Xumus.Iloypounsie nnanel. 11 kiace. ABt.-coct.Jlenucosa B.I.-

Boarorpazn. Yuurens,2009

[IADPPOBBIE OBPA3OBATEJILHBIE PECYPCHI 1 PECYPCHI CETH
WHTEPHET
1 [TOP

-ONEKTPOHHBIEC YPOKU U TECThl. XUMUS B IIKOJIe. Pa3nnuHast TemaTuka.



-Buprtyanbnas xumuueckas 1adbopatopus.

2 Pecypchbl CE€TH UHTEPHET

- https://ege.sdamgia.ru/?ysclid=l1q9c7japs180252563
- https://foxford.ru/

- https://sferum.ru/?p=start
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