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MOSCHUTEJBHASA 3AIINCKA

PaGouasi mporpamMMa 1o XMMUU Ha YPOBHE CPETHEro OOIIEro 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHETro o01ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepaqbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanuy, peamu3yIOMIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToJIOkeHU «CTpaTerud pa3BuTusi BocnuTaHusi B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XUMHsI HA YPOBHE YIUNIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanHusi ywammxcs 10-11 kimaccos.
N3ydenne mnpenMera, peanuzyeMoe B yCIOBUSX AUG(PEpeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHHKOB UIKOJbI, HEOOXOAMMYIO IS
aJanTaiuy uX K ObICTPO MEHSIOIMIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
IpOAODKEHNs OOydeHHUss B OpraHu3auusax MNpodecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4aeT
HOJpOOHYI0  MHTEPIpPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nonoxeHusimu GI'OC COO o B3anMOOOYCIOBICHHOCTH IENieH, COACpIKaHUS,
pe3ysbTaToB O0yueHUs: UM TpeOOBAHMN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOIHSAEMbIE MPOrpamMMoOil o
XUMUHU (QYHKIHH:

e uH(pOPMALIMOHHO-METOUYECKAs, peaau3alus KOTOpol obecrneuynBaeT
NOJlyuYE€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWHM, oOulieil crpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLUIIOB CTPYKTYPUPOBAaHUS W IOCIEIO0BATEIbHOCTH
U3y4YeHHUs y4eOHOrOo MaTepualia, KOJIWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe €IUHOTO0 TOCYyAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Tporpamma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE IPEAMETHOE COJAEPKAHHE, 00S3aTEIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpeneseHue W CTPYKTypPHUPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue yuyeOHOro BPEeMEHH, PEKOMEH]IyEMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO IOCIEJOBATEIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yueHHUs MpeaMeTa
Ha yriIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOH 0Opa3oBaTeNIbHOM
MIPOTrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, TMPEAMETHBIX), @ TaKXKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUM  OOYyYarolerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMAM B IMPOrpaMMe MO XHMHUHU NPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOY4YEHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOM MpOrpaMMoll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs yueOHOro MmpeameTa
«Xumus» O0cTaéTcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTaBJISIONIEH,
KOTOpasi JOJKHA OIpPENEsIThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJEHHOIO YpOBHEW B CHCTEME
nuddepeHIMpoOBaHHOTO OOYyYCHUS Ha ypOBHE CpEAHEro o0Iero obpa3oBaHUS
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha peanu3aliuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  J3TalloM  MOJYYEHUS  XHUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLIMIUIMH B By3aX M OPraHU3aLUSIX CPEIHET0 MPOPEeCcCHOHAIBHOIO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIIIyOJeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsI, B TOM YUCJIE C MEPCIIEKTUBON MOCIEYIOUIEr0 MOJIYYeHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro 00pasoBanus. Hapsigy c atum,
B cBete TpeboBanuiit ®I'OC COO Kk mIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CpPEAHEro 001mero oOpa3oBaHUS
U3y4yeHUe IMpeamMeTa «XUMHS» OPUEHTHPOBAHO TaKKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLHUAIBHOIO PAa3BUTHUS OOyyaroummxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu  nipeamMeTa «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4eHHUs
ABIAIOTCA YIIIyOnéHHble Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEp>KaHUS 3TUX KYpCOB B NpOrpaMMe MO XHMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznuuusax 06a3oBOro u yriayOJaE€HHOTO
YPOBHEU U3yUueHUs MpeaMeETa.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» Hu «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMmeTa. DTa CHCTEMa
3HAHMM MOJy4YaeT ONpEeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Marepuana. Tak, Ha yrayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOIO YBEIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KUHETUKU
U TepMoauHamMuku. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSCHSIETCS C TOUKHU 3PEHUSI SHEPIeTUYECKUX U3MEHEHUH npu €€ oOpa3oBaHUM U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (GOpMUpOBaHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kxypce opranmyeckoil XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTU
COEJIMHEHUN yaenseTcs oco0oe BHUMaHKWe BOPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMii.

Oco0oe 3HayeHWe HMeEeT TO, YTO Ha COJEp)KaHUE KypCOB XHUMHH
yIayOaEHHOTO YPOBHS M3YUYEHUS [Tl KJIACCOB OMpeeaEHHOro mpodus (TaaBHbIM
oOpa3oM Ha UX CTPYKTYpy U XapakTep [ONOJHEHHH K oOuel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbIE TIpeIMeThl. Tak, Hanmpumep,
B COJCpP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3NYECKOro mpoduiis 0oJbInoe
3HaueHHUEe OYyIyT MMETh AJIEMEHTHI y4eOHOTO MaTepuana mo obmer xumuu. [Ipu
U3y4YCHUU TMpeiMeTa B JaHHOM Cllydyae aklEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHas Teopus B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMus. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXKHOCTH A Oosee
OOCTOATETPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKJIEHHOBBIE
KHCIIOTBI U Apyrue. IIpu 3TomM 3HaHMS O COCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM [UIl W3y4YEHHs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUSI.

B mumane ¢GopMHpOBaHHS OCHOB HAyYHOI'O MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YUEOHBIMHU MPEIMETAMHU.

[Ipn u3ydyeHun yuyeOHOro mnpeaMera «XuUMUsS» Ha YIIIyOJIEHHOM YpPOBHE
TaK)Xe, KaK Ha YPOBHE OCHOBHOI'O M CpeAHero oluero oopasoaHus (Ha 0a30BOM
YpOBHE), 3a7jauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCST (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeaIonaract
peanu3aiuio TaKux LeseH, Kak:

e (opMHpOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poju B oOecrneuyeHuu
YCTOMYMBOIO  pa3BUTHA  YEJIOBEYECTBA: B  pEHIEHHMH  Ipoljem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBOW O€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HUCTOYHUKOB YHEPTHUH, B
00ecCIeyeHnr paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYpbhl YEJIOBEKa, a TaKXKE IKOJIOTMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHCTEMBI 3HAHHW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: (GyHIaMEHTaIbHbIX
IIOHATUN, 3aKOHOB U TEOPUM XHWMHHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAaKUHH, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAaX, 00 00IIUX
HAy4YHBIX IPUHLUAINIAX XUMUYECKOTO IPOU3BOJICTBA;



dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHECHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MTO3HUITMHA 3KOJIOTHUECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKAa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJACTBOM, HCIIOJIB30BAaHUEM U  MepepabOTKON
BEIIECTB;

yriyOJieHWe  TPEACTABICHMM O  HAy4yHbIX  METOJax  IO3HaHuS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUs] YMEHHUN OPUEHTUPOBATHCS B MHpPE
BEIIECTB M OOBSCHECHHMS XHUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIBHOCTH U OBCEIHEBHOM KU3HHU.

B mnnmaHe peanu3anuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BHUBAIOIINX
(GYHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs NMPU U3yUYCHUHU
npeaMera  «XUMHUS» Ha  yIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHUE YOCKAEHHOCTH B TI03HABAEMOCTH SIBJICHUW IMPUPOJIBI,
YBOKEGHHS K TMpOlecCy TBOpPUYECTBA B 00JaCTH TEOPETUUECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAallUM K OOYYCHHIO M TI03HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWIO  HA  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYAIbHBIX M TBOPUYCCKUX
crocoOHOCTeW oOyuarommxcs, (GopMHUpoOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHHUIO Kak
YCJIOBHUIO YCHENTHOMN MPOo(EeCCHOHAIBPHOM U OOIIECTBEHHOM JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHNE yYMEHHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYPhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOM JAESITETbHOCTH.

OO6miee 4Kncio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAEMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHH.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOoJa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTane
yriepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINM). TUObl MNEpeKpbIBaHUS AaTOMHBIX OpOUTanel, G- U T-CBS3U.
OnunapHasi, 1BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM paaukane, HykjiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPE/ICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAUHEHUW. MOneKyasipHble U  CTPYKTypHbIE  (HOPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenerHass. M3omepus. Buuabl wW30MepUU: CTPYKTypHas, MNPOCTPAHCTBEHHASI.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCNMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BeniecTB. I[loHatue o
bynkuuoHaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['omomornueckuii psj aikaHoB, o01Iast popMyia, HOMEHKIIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlIKAHOB, SpP°-
ruOpuau3anusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNH, TMPOJIN3a, KPEKUHra, ropenus. Ilpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHMSI M XHMMHMUYECKHX CBOMCTB MalbIX (LMKJIONPONAaH, IMKIOO0yTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIOATKaHOB. CrOCOOBI MOMyYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, o0mas (Gopmyiia, HOMEHKIATYpa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ  AlKEHOB,  Sp*-
ruOpuaM3anysl aTOMHBIX OpOHWTael yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XUMUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHUs, 3aMEIICHUSA B O-IIOJIO0KEHHE
IIpU JBOMHOM CBs3M, NOJMMeEpU3aluuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- u  l4-pucoequnenue. llonumepuzanus
CONPsKEHHBIX TUeHOB. CriocoObl MOMyYEHUs U IPUMEHEHUE ATTKA/IUECHOB.

Aunkunbl. ['omosorudeckuii psiji ankuHOB, o011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, Sp-
ruOpuan3aiysi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AIKWHOB.
XUMUYECKHE  CBOMCTBA:  pEaKUMHU  IPUCOCOUHEHMS,  JUMEPU3ALMU WU
TpUMEpHU3aluH, OKUcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYYEHUS
Y IIPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['oMosiornueckuil psii apeHoB,
oOmast popMysa, HOMEHKIATYpa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyiabl Oenzona. dusnyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUs] B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJuKalle, PEAKUHUHA NPUCOECAUHEHUS, OKUCICHHE I'OMOJIOIOB
oensona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [lomumepusanus ctuposna. CiocoObl NOTyUYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomyTtHbie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrosib 1 npoayKThl ero nepepadorku. Crnocoosl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATATUTUYECKU), PUDOPMHUHT, TUPOIIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTrCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOrPYIIly, HUTPOrpynmny, LIHAHOTPYNIy,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUe IUTaIOT€HATIKAHOB C MAarHUEM W LIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnons3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHUKE M TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aWUMOJICWCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HDTWICHA U
M3YUCHHUE €ro CBOMCTB, O3HaKOMiIeHHE ¢ KoJuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM IUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YIJIEBOJIOPOJIOB U FaJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsiopoacoaep:kaniue opraHudeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha mMpuMepe
METaHoJIa W J3TaHojda). ['oMonormdeckui psna, oOmas dopmysna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU U  HEOPraHUYECKUMHU  KHUCJIOTaAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [{elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBHMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIIUM 3aMENICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KayeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHue 0 MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TMPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHBbIe peakumu Ha ¢eHos. TOKCHYHOCTH (heHoa.
Crioco06slI osrydeHus: U npuMeHeHue Gpenomna. @enonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Du3MUecKue CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBA  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs ¥ IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEJENIbHBIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Puznueckue cBoMcTBa
OJIHOOCHOBHBIX TMPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKALNM, PEAKIUH C YYaCTHEM YIJIEBOJAOPOJHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U aPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBAs, MNaJIbMUTHUHOBAs, OJICMHOBAs, JUHONEBAS,
JIUHONeH068as KUCIOThl. CrlocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. I'oMmonornueckuil psna, oOmas Gopmyna, U30Mepust U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEP KAIINX OCTATKU
HEIpeNeNbHbIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pu0o3a,
ne3okcupru6o3a. Ousnyeckre CBOMCTBA M HAXOXAEHUE B mpuponae. PoTOCUHTES.
XHUMHUYECKHE CBOMCTBA TIIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaroIKMe 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ 'naponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIIOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue 3PUpoB Hewtonao3sl. [lonstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpallCHUMN:
PacTBOPUMOCTH PA3JIMYHBIX CIUPTOB B BOJIE, B3AMMO/ICHCTBHUE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETU]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEaKIMM Ha albJACTHAbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzanmoaeiicTeue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANIbHBIX 3a7a4 1o temMaM «ChupTel U
dbenomnby, «KapooHoBbie KHUCIOTHI. CII0KHBIE YPUPHD.

A3o0Tcoaep:Kaliue OpraHnyecKue coeJuHeHu .

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHUYECKHE, TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmmas Gopmysia, U30MEpHsi, HOMECHKJIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIEKyJie aHmiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] M TpUMeHeHue anudarthuyeckux aMuHoB. l[loiydenue aHwiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajadnuH. @Du3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJUKOHJCHCAIIMU, O00pa3oBaHUE TMENTUIHOU CBSI3U.
buonornueckoe 3HaueHruEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbBIC PEAKIIMU Ha OCIKHU.

DKCIEPUMEHTAJIbHBIE METO/Ibl M3YUYEHHUS BEIIECTB W HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATYparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxaniue OpraHUYeCKue COCIIMHCHHUS) u «Pacmo3naBanmue
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE MOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHSAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJINMEPU3ALUS U MOJTUKOHIEHCAU.

[TomumepHble wmatepuansl. [lmacTmaccel  (IMONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
noaudTHIEHTepedTanar). Yunuzauus u nepepaboTKa MIacTHKA.

DnacTomepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJOPONPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonmumepsl CIEUAIBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAILIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPBI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a7ad 1o TeMme «Pacrno3HaBanue
IJJACTMACC W BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJIEKYJISIPHOM  (OpMyJIbI OPraHMYECKOTO COEIMHEHUs 1o Macce (00bEMy)
MPOIYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYJIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NOJIyYEHUs], ONPENEJICHUE JIOJM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peannsanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYECHUH OPTaHMYECKON XWMHH B
10 xmacce OCYHIECTBISCTCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IIOHATUH, HNPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIUYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, JKOcHUCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



dorocuHTE3, IbBIXaHWE, OEJIKW, YIJIEBOABI, JKUPHI, HYKIEHHOBBIE KHCJIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMUH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaims XuMruieckux 3JeMEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpALITU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[leprnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOIUUECKOrO 3aKOHA U llepuoanyueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuojaM. J3HA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa CBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAeMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BomgopoaHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHrie 0 KOMILUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XMMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucremMax. MctuHHble pactBophl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALIMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHLIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTtammoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAIlCHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKHE YPABHEHHS.

CKOpOCTh XMMHYECKOW peaKIiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTEeHHbIEC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatuMbie U HEOOpaTUMbIE peakiuu. XuMudyeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanusi. CuibHble W clIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAs, HEUTpasibHas,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W WX NPEBPAILICHUM:
pa3loKEeHUE TNEpOKCUIAa BOJOPOJAAa B MPUCYTCTBUM KaTajlinu3aropa, MOAEIU
KPUCTAJUIMYECKUX PEHIETOK, MPOBE/ICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHUe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3yYEHUE BIIMSHUS Pa3JIAYHBIX
(akTOpOB HAa CKOPOCTh XHWMHUYECKOW pEaKUUH U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuyeckasi xumusi.

[Tomoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢usznueckue W XUMUYECKHE CBOMCTBA: PEAKIMU C
MeTaJJIaMd M HEMEeTaUIlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnvMBHBIE PJIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (HU3UYECKHE U
XAMUYECKUE CBOMCTBA. | ajoreHoBoAOpOibl. BaxxkHeumume KUCI0POACOAEpKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TONYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI ¥ TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoi(IV), okcun
cepbl(VI). CepHucras u cepHass KUCIOThI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeIUHEHNN.

A3zor. HaxoxnaeHue B mpupojie, CHOCcOObl MOMy4yeHUs, (U3MYECKUE U
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHUI. A30THbBIE y1I00pEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CnocoObl MONMy4YeHUs, (PU3NUecKue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpoJe. AJUIOTPOIHBIE  MOJIUDUKAIINH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaHHBIX
yraepogom. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronenas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yroyib, ancopOuusa. DyinepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE U
xuMuueckue cpoiictBa. Okcun kpeMHusi(IV), kKpeMHHEBAs KHCIIOTA, CHIIMKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tomoxenne metamwioB B [lepruoandeckoil cucteMe XUMMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHud  MmetawioB.  OOmme  crmocoObl
NOJTyYeHUS METaJJIOB: TUIPOMETAILTYPrus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprusi. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuomnueckoit cuUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u xanuili: mnomyyeHue, ¢QU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COETUHEHUM.

Oo6mast xapaktepuctuka metaioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlydeHue, (u3NYecKue u
XUMUYECKHUE CBOMICTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COEIHHEHHI.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHU: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel m auxpomartsl, HX
OKHUCIIUTENIbHBIE CBOMCTBA. [lomyueHrne u npuMeHeHne xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

Pu3nuecKne U XUMUYECKHE CBOWCTBA KeJle3a U ero coeauHeHnd. OKcuapl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lomyuenue u npuMeHeHHe xKee3a
U €ro CILIaBOB.

du3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHNM.

[MuHk: monmydyeHue, (U3MUYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THIPOKCHIA LINHKA, THIPOKCOKOMIUIEKCHI IMHKa. [IpuMenenune
LIMHKA ¥ €ro COCINHECHUMN.

OKCIIEpUMEHTANIBHBIE METOJbl H3yYEHUS BEUIECTB M MX NPEBPALICHUN:
M3yueHre oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHUCIIOPOZE, M3y4YeHUE KOJUIEKUMH «MeTtajulbl M CIUIaBbD), B3aMMOJEUCTBHUE
HIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAIIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJI€3a C pacTBOpaMU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMM KHUCJIOT U IIECJIOYEH, PELIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 I10 TeMaM
«T"anorennr», «Cepa u €€ coeaMHEHUA», «A30T U (HocPop U UX COEAUHEHUS»,
«Mertasibl TJIaBHBIX TOArPYIID», «MeTasuibl TOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4HBIX MeTOoAAaxX IIO3HAHUSA M METOJNOJIOTMHM HAy4YHOI'O0 HCCIIEIOBAHMUS.
Hay4Hble NpUHIUITBI OpraHu3alii XUMHYECKOT0 IPOU3BOICTBA. [I[pOMBIIIIIIEHHBIE
CIOCOOBI MOMYYEHUs] BaXKHEHUIINX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOIYyYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €r0 IOCIEACTBUS.
Poub xumuu B 06ecrieyeHIH SHEPreTHIeCKOi Oe30MMacHOCTH.

XuMHsiT © 340pOBbE uenoBeKa. JlekapcTBeHHble cpencTtBa. [lpasBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIUHBI.



XYMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecreueHnH MHUIEeBO 0e30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpeactBa. beitoBas xumwus. [IpaBuna
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuanel g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnble 3anaun.

PacuéTel: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYECTBa BEIIECTBA) MPOJAYKTOB pEaKLUUH, €CIH OJHO U3
BEILIECTB HMMEET IMpUMecH, Macchbl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEH PAcTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA H MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PAacTBOpPE, JOJM BbIXOAA MPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MNpU  HW3yYeHUHM o0wmed u
HEOpraHW4ecKoi XuMuM B 11 Kjacce ocymIeCTBISETCS Yepe3 UCIIOIb30BAaHUE KaK
OOIUX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSITHH, MPUHATHIX B OTJAEIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KiacCU(PUKalus, NePUOJIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJEIINPOBAHUE.

®duznka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nUecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUsI, CKOPOCTh, SHEPIHs, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, rOpHbIE MOPOJbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOonorus: XUMHAYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrUsl, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIUICHHOCTD,
dbapmaneBTUYECKas MIPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKHHMOHHBIX  MATCPHATIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOONPEACICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1M U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIMYHOCTHBIE pE3yJNbTAaTBl OCBOEHUS IMpeaMeTa «XUMHUSD»  OTPAKaIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peanu3aiuy 00pa3oBaTeIbHON AESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M MPAKTUYECKON JAesTEeIbHOCTH
oOydJaronmxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTro BOCIIMTAHMSI:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IIPABOIOPAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3AaHUU
y4EOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHIMTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YUYCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBaXEHUSI K TPOIECCY TBOPYECTBA B 00OJIACTH TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



MHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHHH U IOCIEIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0O TTOBEJCHNUS;

CIIOCOOHOCTH OILICHUBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYIKM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TNPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30I1aCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEesATEIbHOCTH;

YCTAHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

UHTEepeca K MPAKTUUECKOMY U3YUYEHHIO MPOPECCHIl pa3IMdHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMSI MPEMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpa3oBanus, Oyayiield MpoPecCuu U peann3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJI€CO00PA3HOT0 OTHOUICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATILHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAMOHAIIBHOTO IMPUPOIOIIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKAOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPHUSTHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OIbITa JESATETbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJIOTHUU
xeMohoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOrO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPECTABICHUS 00 OKpY>KalollleM MUpE KaK O €IMHCTBE MPUPOJIBI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOITHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpPhl, B PEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO 4YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HUMEIOUIUXCSA JaHHBIX C IEJbI0 IOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEIOBATEILCKOM AEITEILHOCTH;

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

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCuOoHaTbHON
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHSI MIPOTPaMMbl IO XMMHH Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOydarOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBl MHUpPa H CHENU(PHKY METOJOB TO3HAHMUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, cUcTeMa, Hay4dHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEopHusi, UCCIeA0BaHNE, HAOTIOACHHIE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAIbHBIC yUe€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYarouXCs;
CHOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHHMBEPCAJIbHBIE YUeOHbIEe AeiicTBHS

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEeIu JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATEIHBHOCTH C MOCTaBJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M yCTaHABIMBATH WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSTHS JISI OOBSICHEHUs OTIEIbHBIX (PaKTOB U
SIBIICHUH;

BBEIOMpaTh OCHOBAHWS M KPUTCPUH I KJIACCHU(PHUKAIIMU BEIICCTB H
XAMWYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIECHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUs B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJWYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN



peakuuu — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHHUS BEIIECTB U XUMUYECKHUX
pEeaKUunii;

(dbopMyIMpOBaTh LIEIH U 3a/1a4l UCCIEAOBaHNUSA, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OpMYIIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJITAHUPOBAHUS M  IPOBEACHHS
YYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOJATh 3a XOJ0M
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
000O0IIEHHS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JINYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYyJIsIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BUJIOB U (HopM
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(GbopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIUH, HEOOXOAUMOM IS BBINNOJHEHUS YYEOHBIX 3am1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOM TeMbI B XOJ€ TUAIOra U/ UiH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpe3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIyYEHHBIX CAMOCTOATENBHO WJIH COBMECTHO CO CBEPCTHUKAMH IPU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
X07ie 00Cyk/1eHNs 1 OOMEHa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LeNM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpPEIaraéMbplii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA CcrMoco0 HMX peleHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMoOaHaW3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MTPOTPAMMBI TI0 XUMUH Ha YTIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTsl y9eOHOTO peaMeTa « XUMUsSDy HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIUN M MPEOOPa30BAHUIO 3HAHUH, BUJBI JICSITCILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHCHUIO 3HAHWM B PA3IUYHBIX y4eOHBIX
CUTYaIMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYyAITUsX, CBI3aHHBIX C XuMue. B
nporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl IMPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHUs»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAYK M €€ POl B OOECIEYECHUU YCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTETUUECKON U



NUIIEBON O€30MacCHOCTH, B PAa3BUTHH MEAHUIIMHBI, CO3JaHUU HOBBIX MaTepUajoB,
HOBBIX VMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalMOHAJILHOTO
IPUPOIOTIONB30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJIoBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IPUPOJHOU CPEAE;

BJIAJICHHE  CUCTEMOM  XMMHYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0Ooyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENeT, (PyHKIMOHAIbHAS
rpylma, paaudKal, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHnneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpALCHUS HHEPrul NpHU XUMHUYECKHX pEeaklusAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUUYMHHOCTU U CUCTEMHOCTH XUMWYECKHUX SIBJICHU; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAUHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U T'PYIIl aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHE CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH U 0OE€30MacCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUUYECKON
NESATEIIbHOCTH ~ 4YeJIoBeKa, OOMMX  HAay4YHbIX  NPHUHLIMIAX  XUMHUYECKOIrO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, TepepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHS IPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

chOpMHUPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJIsI COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (OPMYIT OPraHMYECKUX
BEILIECTB;

COCTaBJISITb YPABHEHUSI XMMUUYECKUX PEAKUUU U PACKPBIBATH UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajlaHCa »dTUX peakluil, peakuuii HOHHOro OOMeHa WyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPABHECHUM;



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

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTAHABJIMBAThH MPUHAJICKHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynmne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENIEH OPraHMYECKUX BEUIECTB (ITUJIEH, alleTUJIEH, TOJIYOJI, TJULEPHUH,
ATWICHIJIMKONb, (GeHos, (QopManbIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa 11 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, IIUKJIOAJIKAHOB, aJIKCHOB, aJIKaJIUCHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AaJIbJIETUJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOJAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY HUMH  YPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C HCIOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBA3U (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Coipbsi (HEe(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JESITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3aIINIO, BBISBICHUE MPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOWCTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIbHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUETHl MO XUMUYECKUM
dbopMmysaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C MUCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOMN
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS JIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJYy4YeHHE U U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBaMU M JIA00PATOpPHBIM O0OpPYJIOBaHUEM,
dbopMyIHpoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThL B pazudyHoOu dopme
pPEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH I1e7IecO000pa3HOT0 MOBEACHUS B OBITY H
TPYJAOBOM JEATEILHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPY’KAIOIIEH
MIPUPOTHOM CPEebl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JCHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH roka3zaress [1JIK;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBoi nHpopMmaiuu, IHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, mepepadareiBaTh €€ M MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOH 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas w HeopraHmdeckas
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEUICHUU MTPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U MHUIIEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHHM PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 370pPOBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM DJIEMCHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTANId, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, AJIEKTPOIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JIICKTPOIUTHUUYECKON MUCCOIUAINN, TEePUOIAYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBPAICHNS] SHEPTUH TIPU XMMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKallMe€ B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIDHOM H
HAJMOJIEKYJIIDHOM  yYpOBHSX; TPEJCTAaBICHUS O MEXaHU3Max XUMHUYECKUX
peakiuid, TEPMOJUHAMUYECKMX W KHHETHMUYECKHUX 3aKOHOMEPHOCTIX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHHWHU U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX NPEBPALLECHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHHH XWMHUYECKUX  PpEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

C()OPMUPOBAHHOCTb YMEHHUSI ONIPEAEIATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COECJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKH
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUIA KPUCTAUIMYECKOM pemETKH, OOMEHHBIM u
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHYECKHUE PEAKIUU 10 PA3JINYHBIM MPU3HAKaM (YUCILY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI NEPUOJUUECKOrO 3aKoHa /[,
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IMEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  UCHONB3YS  TMOHATHSA
«OHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaNN», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX HJIEMEHTOB U HX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PAa3JMYHBIX  KJACCOB, MOJATBEPKIATH
CYILLIECTBOBAHME T€HETUYECKOW CBS3M MEXIY HEOPraHWYECKUMHU BELIECTBAMHU C
ITIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLIUA MOCPEIACTBOM COCTABJIEHUS SJEKTPOHHOro OajiaHca
TUX peakUui; peakuuid HMOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMILIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);



cOPMHPOBAHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpuniui Jle [llarense);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JIeKAINE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHUCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHUYECKHUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
NPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUU MpUPOABI — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMIMX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» M «MOJISIPHASI KOHLIEHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJI0BOro s dexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlNM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BUIE PacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(uMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pPEaKiuu;,; OOBEMHBIX OTHOIICHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOrOo  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOTO COCTaBa HEOPraHMYECKUX BEILIECTB, ONpPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBID HWHJIWKATOPOB, H3YyYCHUE BIIHSHUSA
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIICHHE
DKCIEPUMEHTANIbHBIX 3a7a4 1o Temam «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUJI O€30MacHOTO OOpaIleHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HopMyIupoBaTh I1€Jb HUCCJICAOBAHMS, TPEJCTABIATH B
pasnu4yHON (opMe pe3yIbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyol M j1abopaTopHbIM OO0OpyAOBaHHEM, OOpaIIeHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IEJIECO00pa3HOro TOBEACHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JICHANPABICHHBINA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos
Ne HaumeHoBaHuUe pa3iesioB H DJIeKTpOoHHbBbIE (U (PPOBbBIE)
Kontpoabusbie IIpakTnueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI
Paznen 1. Teoperuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
I1 i .
PEAMET OPTatiiceOM XAMHH https://interneturok.ru/h/biblioteka/khimiia/10-
1.1 Teopust cTpOeHUS OpraHUYECKUX 8 Klass
coenunenuit A. M. bytneposa E—
Htoro no paznemny 8
Pa3nea 2. Yraesogopoasl
TIpeiebHbIe YIIEBOI0POIH — https://interneturok.ru/h/biblioteka/khimiia/10-
21 AIIKaHbI > klass
, LIUKJIOAJIKAHbI
HenpeiembHbie YIIeBOIOPOIHE: https://interneturok.ru/h/biblioteka/khimiia/10-
2.2 14 1 klass
QJIKEHBI, AJIKAINCHBI, ATKUHBI 2doS
ApOMATHYECKHE YIIEBOIOPOJIbI https://interneturok.ru/h/biblioteka/khimiia/10-
23 8 klass
(apensr)
IIpupoaHbIE HCTOYHUKH https://interneturok.ru/h/biblioteka/khimiia/10-
2.4 YTJIEBOJOPOJOB U UX 4 klass
nepepaboTka
) T a/IOreHIPOH3BOIHEIE A | https://interneturok.ru/h/biblioteka/khimiia/10-
’ YIJIEBOIOPOIOB klass
Hroro no pazneny 35




Paznen 3. Kuciopoacoaepskamnue oprannyeckue coeIuHeHust
3.1 Cnuptel. Genon 11

KapOoHUIIbHBIC COCAUHEHHUS:

QITbJICTH/Ibl U KETOHBI.

3.2 21
KapOoHOBBIE KHCITOTEHI.

Crnoxusle 3¢upsl. XKupbl

3.3 YrieBonl 9 1

https://interneturok.ru/h/biblioteka/khimiia/10-
klass

https://interneturok.ru/h/biblioteka/khimiia/10-
klass

https://interneturok.ru/h/biblioteka/khimiia/10-
klass

Hroro no pazneny 41

Pa3nen 4. A3oTconepxkaine opraHudecKkue coelMHeHus

4.1

AMUHBI. AMUHOKHUCIIOTEL. beku 12 1

Hroro no paszneny 12

https://interneturok.ru/h/biblioteka/khimiia/10-
klass

Pa3pnen 5. BeicOkoMOJIEKYISIPHBIE COCAUHEHUS

51 BricokoMonekynspHbIe 6 https://interneturok.ru/h/biblioteka/khimiia/10-
’ COCIMHECHUSA klass
Hroro nio pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3

[NPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xeioB u

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbsie IIpakTHueckue
TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue aToma. https://interneturok.ru/h/biblioteka/khimiia/11-
Ilepronnueckuii 3aKOH 1 klass
1.1 [lepuoanueckast cucrema 9
XUMHUYECKUX 3JieMeHTOB [[. 1.
MenneneeBa
. Crpoenue BelecTsa. 0 | https://interneturok.ru/h/biblioteka/khimiia/11-
' MHoroo6pasue BeLIeCTB Klass
https://interneturok.ru/h/biblioteka/khimiia/11-
1.3 XUMHYECKUE PEeaKIuU 19 1 3 klass
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi Xumust
https://interneturok.ru/h/biblioteka/khimiia/11-
2.1 Hewmeramnis 31 1 3 klass
https://interneturok.ru/h/biblioteka/khimiia/11-
2.2 MerTtanmnbl 23 1 2 klass
Wroro no pazneny 54
Pazgen 3. XumMus u :Ku3Hb
3.1 MeTtoap! TO3HaHUS B XUMUMH. 9 https://interneturok.ru/h/biblioteka/khimiia/11-




XUMHA U KU3Hb

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

[Ipenmer u 3HaueHKE
OpraHUYECKON XUMHH,
MIPEACTABICHHUE O
MHOT000pa3uu
OpraHUYECKUX
COCIMHCHUI

DIIEKTPOHHOE CTPOCHUE
aToMa yriepoja
(ocHOBHOE U
BO30YXIEHHOE
COCTOSIHHUSI).
BanenTtHuie
BO3MOXKHOCTH aToMa
yriaepoaa

KoaudecTBO 4acoB

Bcer
0

KoHTpoabHbI
e padoThbI

IIpakTHYecku
e padoThbI

Jlara
HU3YyYeHH
b

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://interneturok.ru/h/biblioteka/khimiia/10
-klass/predmet-organicheskoy-himii-roly-
organicheskih-veshestv-v-zhizni-cheloveka/l

https://interneturok.ru/h/biblioteka/khimiia/10
-klass/predmet-organicheskoy-himii-roly-
organicheskih-veshestv-v-zhizni-cheloveka/1l

XnMuyeckas CBSI3b B
OpraHUYECKUX
COCIMHEHMUSX.
MexaHU3MBbI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H,
Croco0BbI pa3pbiBa
CBsI3CH

Teopus crpoeHus

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10




OpraHU4eCcCKUX
coeauHeHui A. M.
byrtneposa

-klass/kachestvenniy-i-kolichestvenniy-
sostav-organicheskih-veshestv-prosteyshaya-
i-molekulyarnaya-formuli/1

Buner nzomepun:
CTPYKTypHas,
MIPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P (HEKTHI
B MOJIEKYJax
OpPraHUYECKUX
COEMHEHHI

IIpencrasnenue o
KJ1accu(UKaLuu 1
CUCTEMATHYECKas
HOMEHKJIATypa
(IUPAC) oprannueckux
BEIIECTB

Knaccudukanus
peakuuii B
OpPraHUYECKON XUMUU
CucremMaru3amnus U
00001IeHHe 3HAHUH 10
TeMe

https://interneturok.ru/h/biblioteka/khimiia/10
-klass/izomeriya-vidi-izomerii-strukturnaya-

1izomeriya-geometricheskaya-opticheskaya/l

| https://interneturok.ru/h/biblioteka/khimiia/10

-klass

| https://interneturok.ru/h/biblioteka/khimiia/10

-klass

| https://interneturok.ru/h/biblioteka/khimiia/10

-klass

AnkKaHBI:
TOMOJIOTUYECKUU PSAI,
obmrast popmyina,
HOMEHKJIaTypa U
H30Mepus,
3JIEKTPOHHOE U

https://interneturok.ru/h/biblioteka/khimiia/10
-klass/prirodnie-istochniki-uglevodorodov-

pererabotka-nefti/1




MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJT

dusunueckue u

https://interneturok.ru/h/biblioteka/khimiia/10

10 XHMHYECKHE CBOMCTBA -klass
aJIKaHOB
HaxoKIeHHe a/KaHOB B https://interneturok.ru/h/biblioteka/khimiia/10
npupoie. CriocoBs! -klass/alkani-himicheskie-svoystva-

11 TOJTyIEHHS 1 radikalynoe-zameshenie-na-primere-reaktsii-
MIPUMEHEHHE ATKAaHOB galogenirovaniya/l
ukmoankaHbl: o0IIas https://interneturok.ru/h/biblioteka/khimiia/10
dbopmyna, -klass/tsikloalkani-osobennosti-malih-
HOMEHKJIaTypa 1 tsiklov/1

12 HU30MepHs,
0COOEHHOCTH CTPOCHHS
1 XUMHUYECKUX CBOMCTB,
COCOOBI OTYYECHUS U
MIpUMEHEHNE
Pemenue pacuéTHbIxX https://interneturok.ru/h/biblioteka/khimiia/10
3a7a4 Ha ONPEICTICHHE -klass
MOJIEKYJIAPHON
bopmyIbl
OpPraHUYECKOTO

13 BEIIECTBA II0 MAaCCOBBIM

JIOJISIM aTOMOB
9JIEMEHTOB, BXOISIIHX
B €0 COCTaB.
Cucremaruzanus u
000011IcHIE 3HAHUH 110




TEMC

AJIKEHBI:
TOMOJIOTUYECKUH Ps/I,
oOuras popmyia,
HOMEHKJIATypa,
AJICKTPOHHOE U

https://interneturok.ru/h/biblioteka/khimiia/10
-klass/alkeni-stroenie-nomenklatura-

1izomeriya-i-fizicheskie-svoystva/l

14 MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII.
CrpyKkTypHas 1 Luc-
TpaHC-U30MEPHS
AJIKCHOB
dusnueckue u https://interneturok.ru/h/biblioteka/khimiia/10
15 XUMHYECKHE CBOICTBA -klass/alkeni-himicheskie-svoystva-2-
ankeHos. [IpaBuio poluchenie-i-primenenie-alkenov/1
MapkoBHHKOBa
6 Crioco6bi oMy HeHHs 1 hlgzz:s//interneturok.ru/h/biblioteka/khimiia/ 10
MIPUMEHEHHE ATKEHOB —
[IpakTuueckas padbora https://interneturok.ru/h/biblioteka/khimiia/10
17 Ne 1 mo Teme -klass
"[lTonyueHue sTuIeHa U
W3Yy4YEHHUE €ro CBOKUCTB"
Pemenue pacuéTHbIxX https://interneturok.ru/h/biblioteka/khimiia/10
3a7a4 Ha ONpEICTICHHE -klass
MOJIEKYJIIPHOU
18
bopmyIbl
OpPraHUYECKOTO
BelecTBa
19 ATKa/IMEeHBI: https://interneturok.ru/h/biblioteka/khimiia/10




COTPSIKEHHBIE,
H30JIMPOBAHHBIE,
KyMYJIUPOBaHHBIE.
OcobenHoctu
3JIEKTPOHHOT'O
CTpOEHUSA

-klass/alkadieni-tipi-alkadienov-osobennosti-
svoystv-sopryazhennih-alkadienov-

perezaliv/l

XUMHYECKHAE CBOMCTBA

https://interneturok.ru/h/biblioteka/khimiia/10

20 -
CONPSKEHHBIX THEHOB klass
CriocoObl ToTy4eHust U https://interneturok.ru/h/biblioteka/khimiia/10
21 IIPUMEHEHNE -klass
AJIKaJUEHOB
AJIKUHBI: https://interneturok.ru/h/biblioteka/khimiia/10
TOMOJIOTUYECKHH P, -klass
obmrast popmyra,
” HOMEHKJIaTypa,
3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,
(bu3nueckue cBOcTBa
XyIMIYecKHe CBOHCTRA https://interneturok.ru/h/biblioteka/khimiia/10
23 AIIKUHOB -klass
KauectBeHHbIE https://interneturok.ru/h/biblioteka/khimiia/10
24 peaKury Ha TPOMHYIO -klass
CBSI3b
s Croco6bI MoMyHeH s i https://interneturok.ru/h/biblioteka/khimiia/10
MIPUMEHEHUE aJTKUHOB klass
26 Pemienue 3agauq: https://interneturok.ru/h/biblioteka/khimiia/10




pacy€ThI IO YPAaBHEHUIO
XUMHYECKON peaKIuu

-klass

CucreMaTusanus 1

https://interneturok.ru/h/biblioteka/khimiia/10

27 000011IeHHEe 3HAHUH 110 -klass

TeMe

ApeHsr: https://interneturok.ru/h/biblioteka/khimiia/10

FOMOJIOTUYECKUU P, -klass

ob1mas ¢popmyna,

HOMEHKJIATypa.
28 ONEKTPOHHOE U

MIPOCTPAHCTBEHHOE

CTPOEHUE MOJICKYJI

OCH30J1a ¥ TOJTyOJIa, HX

(du3nueckue CBOMCTBa

XUMHUYECKHEe CBOMCTBA https://interneturok.ru/h/biblioteka/khimiia/10
29 apeHOB: peaKuu -klass

3aMeNIeHUs

XUMHUYeCcKre CBOMCTBA https://interneturok.ru/h/biblioteka/khimiia/10

apEHOB: pEaKU U -klass
30 MIPUCOETUHEHMS,

OKHCJICHUE TOMOJIOT'OB

OeH3oI1a

OcobenHocTH https://interneturok.ru/h/biblioteka/khimiia/10
31 XUMHYECKHUX CBOMCTB -klass

CTHpOJIa

Pemenne pacu€rHbix https://interneturok.ru/h/biblioteka/khimiia/10
3 3a/1a4y Ha OINpeJeIeHIe -klass

MOJIEKYJIAPHON
(bopmyIbl




OpraHn4€CcKoro
BCIICCTBA

CriocoObI mosryueHust u

https://interneturok.ru/h/biblioteka/khimiia/10

33 IIPUMEHEHHUE apEHOB klass

['eneTnueckas cBs3b https://interneturok.ru/h/biblioteka/khimiia/10
34 MEXIY pa3InYHbIMU -klass

KJIaccaMu

YIJIEBOI0POJIOB

Pacuérel no https://interneturok.ru/h/biblioteka/khimiia/10

YpPaBHEHUAM -klass
35 XUMHUYECKHUX PEAKLIUN.

CucremaTtuzauus u

00001IeHre 3HAHUH 110

TeEMe

IIpuponHslii ras. https://interneturok.ru/h/biblioteka/khimiia/10
36 [TomryTHBIE HEDTIHBIE -klass

rassl

KameHHBI#1 yromis u https://interneturok.ru/h/biblioteka/khimiia/10
37 MPOAYKTHI €r0 -klass

nepepaboTKu

HedTb 1 criocoOb! € https://interneturok.ru/h/biblioteka/khimiia/10

nepepaboTKH. -klass
38 [Ipumenenune

IIPOJYKTOB

nepepadoTku HepTH

I'eneTnyeckas CBsA3b https://interneturok.ru/h/biblioteka/khimiia/10
39 MEXy pa3IndHbIMU -klass

Ki1aCCaMH




YIJIEBOI0POIOB

40

lManorenonpousBoaHbIE
YIJIEBOI0POIOB:
ANEKTPOHHOE CTPOCHHUE;
peaxkiuu 3aMereHus
rajoreHa

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

41

42

JeiicTBue menoue Ha
raJIOreHIIPOU3BOTHBIE.
Bzanmoneiicrue
JINTaJI0T€HAIKAHOB C
MarHueM U HUHKOM
Cucremaruzanus u
00001IeHHE 3HAHUH 110
pazneny
"Yriesogopoas!”

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

43

KonTponbnas padota
o TeEMe
"Yrinesogopoas!”

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

44

[Ipenenbuble
OJTHOATOMHBIE CTITHPTHI:
TOMOJIOTHYECKHM AL,
obmas ¢popmyna,
CTPOEHHUE MOJIEKYII,
u3zomepus,
HOMEHKJIATypa,
Kiaccudukanus,
(hu3vecKue CBONCTBA

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

45

XMMHUYECKUE CBOUCTBA
MpEAETbHBIX

https://interneturok.ru/h/biblioteka/khimiia/10




OAHOATOMHBIX CIIMPTOB

-klass

CriocoObI mosryueHust u

https://interneturok.ru/h/biblioteka/khimiia/10

46 MIPUMEHEHHE -klass
OJTHOATOMHBIX CITHPTOB
[Ipocteie adupsr: https://interneturok.ru/h/biblioteka/khimiia/10
HOMEHKJIATypa U -klass
47 HU30MepHs,
0COOCHHOCTH
(bU3HYECKUX U
XUMHYECKHUX CBOMCTB
MHoroaromMHbIe https://interneturok.ru/h/biblioteka/khimiia/10
CIIUPTHI: -klass
43 ATWJICHIJIUKOJb
TJIALEPHUH, UX
¢busnueckue u
XUMHYECKHE CBOICTBA
CriocoObl ToTy4YeHus U https://interneturok.ru/h/biblioteka/khimiia/10
49 MIPUMEHEHHE -klass#Apomarnueckue%20yrieBo10pOoIbI
MHOTOaTOMHBIX
CIUPTOB
®deHot: cTpoeHNE https://interneturok.ru/h/biblioteka/khimiia/10
50 MOJIEKYJIbI, PU3NYECKUE -klass
cBOMCTBA. TOKCHYHOCTH
(dbenomna
. XUIMIUEcKIe CBOHCTRA https://interneturok.ru/h/biblioteka/khimiia/10
¢denona -klass
52 CriocoObI ToTy4YeHus U https://interneturok.ru/h/biblioteka/khimiia/10




npuMeHeHnue penomna

-klass

[TpakTyeckas pabora
Ne 2. Pemienue

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

53 9KCIIEPUMEHTAIIBHBIX

3a/1a4 110 TeMe

"Crouptsl 1 heHOTBI"

CucreMaru3zanus u https://interneturok.ru/h/biblioteka/khimiia/10
54 000011eHNe 3HAHAN 110 -klass

TeMe

AJBIETuIbl U KETOHEL: https://interneturok.ru/h/biblioteka/khimiia/10

AJIEKTPOHHOE CTPOCHHE -klass

KapOOHUJIbHOW TPYyIIIbL;
55 TOMOJIOTMYECKHUE PSIJIbI,

obmras popmyia,

U30MepHsl U

HOMEHKJIaTypa

ANbJeruipl U KETOHBI: https://interneturok.ru/h/biblioteka/khimiia/10
56 (u3nUYecKre CBOMCTBA; -klass

peaknuu

MIPUCOEANHEHUS

Peakmun oxkucieHus u https://interneturok.ru/h/biblioteka/khimiia/10
57 KaueCTBEHHBIC PEAKIIUH -klass

aJbICTUI0B U KETOHOB

CrocoGH! Moy YenHs https://interneturok.ru/h/biblioteka/khimiia/10
38 aJIbJCTUI0B U KETOHOB klass
s OHOOCHOBHELE https://interneturok.ru/h/biblioteka/khimiia/10

MMpEaACIIbHBIC

-klass




60

61

62

63

KapOOHOBBIE KHCJIOTHI,
0COOEHHOCTH CTPOCHHS
UX MOJIEKYJT

Nzomepus u
HOMEHKJIAaTypa
KapOOHOBBIX KHCJIOT,
ux (uznyeckue
CBOICTBA

XuMu4ecKkue cBOMCTBa
IpEJeNIbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco0eHHOCTH CBOMCTB
MYypaBbUHOMN KHCIOTHI.
MHoroo6pa3ue
KapOOHOBBIX KHUCIOT

OcoOeHHOCTH CBOMCTB:
HenpeaeIbHbIX U
apOMaTUYECKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAapOOHOBBIX
KHCJIOT.
[IpeacraBurenu
BBICIIMX KapOOHOBBIX
KHCJIOT

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

64

[TonsTHe 0
MIPOU3BOIHBIX
KapOOHOBBIX KHCJIOT

https://interneturok.ru/h/biblioteka/khimiia/10
-klass




65

CriocoOsl MoJTy4eHus u
IpUMEHEHHE
KapOOHOBBIX KHCIIOT

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

66

67

68

69

CnoxxHbie A(UpHI:
TOMOJIOTUYECKUU Ps/I,
oOuras popmyia,
H30MeEpUa U
HOMEHKJIATypa

dusnyeckue u
XMMHYECKHE CBOMCTBA
3¢upoB

Pemenne pacu€rHbix
3a/1a4: 110 YpaBHEHUIO
XUMHYECKON PEaKLIHH,
Ha OIIpe/IeIICHUE
MOJIEKYJIAPHON
bopmyIBI
OpPraHUYECKOTO
BelIeCTBa

[IpakTuueckas pabota
Ne 3. Pemienue
3KCHepI/IMeHTaHBHBIX
3aj7a4 10 TeMe

"KapOoHOBBIE KHUCITOTHI.

Crnoxxusie r¢upsr"

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

70

Kupsl: cTpoenue,
dbuzmveckue u
XUMHUYECKHE CBOWCTBA
(Tunponus)

https://interneturok.ru/h/biblioteka/khimiia/10
-klass




71

OcobeHHOCTH CBOMCTB
KHUPOB, COAEPIKAIINX
OCTaTKH HEIPeIeIbHbIX
KHUPHBIX KUCIOT. JKUpbI
B IIpUpOJIE

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

72

Mpg11a KaK costu
BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
neucreue. Ilonstue o
CHHTETHYCCKHUX
MOIOIIUX CPEJICTBAX
(CMO)

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPKAIINX
OPraHUYeCKHUX BEIECTB

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

74

75

76

Pacuétrel mo
YPaBHEHUSAM
XUMHYECKUX PEaKIUi

Cucrematuzanus u
0000111eHHE 3HAHUHA 110
TEME

OOmas
XapaKTepUCTHKA
yTJIEBOJIOB H
KIacCupUKAIUS
YTJIEBOJIOB (MOHO-, JTH-
Y TIOJTUCAXaPHJIbI)

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

| https://interneturok.ru/h/biblioteka/khimiia/10

-klass

| https://interneturok.ru/h/biblioteka/khimiia/10

-klass

7

MoHocaxapuasl:

https://interneturok.ru/h/biblioteka/khimiia/10




(bu3uYecKre CBONCTBA U
HAX0XJICHUE B IPUPOJIC

-klass

78

[IpumeHneHue riaKo3bl,
e€ 3HaYcHuE B
KU3ZHENIESATEIIbBHOCTU
opraHusma

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

79

80

81

Hucaxapuapl: caxaposa,
MajbTO3a 1 JIaKT03a.
Haxoxnenwne B
MIPUPOJIE U TPUMEHEHUE
JCaxapuioB

[Tonucaxapupr:
CTpOeHue
MaKpOMOJIEKYI,
¢busnyeckue u
XMMHUYECKHE CBOWCTBA,
IpUMEHEHHE

[TonsTue 06
HCKYCCTBEHHBIX
BOJIOKHAX

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

| https://interneturok.ru/h/biblioteka/khimiia/10

-klass

| https://interneturok.ru/h/biblioteka/khimiia/10

-klass

82

Pemenne pacueTHbix
3aJ1a4 Ha OINpeeIeHUE
JIOJIY BBIXOJIA IIPOAYKTa
peakuuu ot
TEOPETUYECKU
BO3MOXHOI'O

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

83

CucremaTusanus u
0000111eHHE 3HAHUHA 110
paszzaeny

https://interneturok.ru/h/biblioteka/khimiia/10
-klass




84

KontponbHas padota
o TeMe
"Kucnopoaconepsxamu
€ OpraHuYecKue
coeluHEeHUS "

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

85

AMUHBIL:
Kinaccudukanus,
CTPOEHHUE MOJIEKYII,
obmrast popmyra,
HU30MepHs,
HOMEHKJIAaTypa U
¢busnueckue cBoicTBa

https://interneturok.ru/h/biblioteka/khimiia/10
-klass# AMUHBI

86

XUMHYECKHE CBOUCTBA
anmudaruaecKkux
aMUHOB

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

87

88

&9

AHWINH: CTpOEHUE
aHWJIMHA, 0OCOOCHHOCTH
XHUMHYSCKHUX CBOMCTB
aHMJIMHA

CriocoObl mostyueHus u
pUMEHEHHE
anmn(paTHIECKUX
aMUHOB

AMMHOKHUCIIOTHI:
HOMEHKJIATypa U
nzomepusi, pusndeckue
cBoiicTBa. OTIenbHbBIE
MIPEJICTAaBUTEIH Ol
AMHHOKHUCJIOT

https://interneturok.ru/h/biblioteka/khimiia/10
-klass# AMUHEBI

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass




90

XUMU4JeCcKre CBOMCTBA
AMHUHOKHUCIIOT, UX
OHOJIOTHYECKOE
3HAYECHUE
amuHokucioT. Cunre3
Y THIIPOJIU3 TICTITHIOB

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

91

92

benku kak npupoaHsie
IIOJIMMEPBL; CTPYKTYPBI
0enkoB

XHUMHUYECKHUE CBOUCTBA
OeJIKOB

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

93

A3oTconepxaiiue
reTepOLMKINYECKHE
COEIMHEHUSI.
Hyxneunossle
KHCJIOTBI: COCTaB,
CTPOECHHE U
Ouosiornyeckas poJib

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

94

[IpakTnueckas padbora
Neo 4. Peuienue
AKCIIEPUMEHTAIBHBIX
3a/1a4 1o Teme
"A3oTcoaepxaiine
OpraHuyecKue
coennHeHnsa"

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

95

[TpakTuueckas pabota
Ne 5. Pemenune
AKCIIEPUMEHTAIBHBIX

https://interneturok.ru/h/biblioteka/khimiia/10
-klass




3aJ7a4 10 TEME
"Pacrio3HaBanue
OpraHuYeCcKux
coeqrHeHnn"

96

97

KontponpHas padota
o TeMe
"A3oTcoiepKaiiue
OpraHHYECKHe
coelMHEeHUS "

OCHOBHBIE TTOHSTHSA
XAMUHA
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUH M METObI
HX CHHTE3a —
MOJIMMEPH3aIUs U
MMOJIMKOHIEHCALTUS

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

98

99

100

IImacTMaccel.
Yrunuzauus u
nepepadoTKa MIacTUKa

OnacToMepsl:
HaTypaJIbHbIN
CUHTETHYECKHE
Kayuyku. Pe3una

Bonoxkna:
HaTypaJibHbIE,
HCKYCCTBEHHBIE,
CHHTETHYCCKHE.
[Tonumepsl
CIICIIMAJIBHOTO

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass




Ha3Ha4YCHUA

[TpakTryeckas pabora
Ne 6. Pemienue
AKCIICPUMEHTAIbHBIX
3aJ71a4 10 TEME
"Pacrio3naBanue

101

IacTMacc v BOJIOKOH"

O06006111eHE U
CHUCTEMaTH3aIs
M3YyYEHHOI'0 MaTepuaia
10 TEME

102

"BbICOKOMOJIEKY IS PHBI

e coequueHus"

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102

https://interneturok.ru/h/biblioteka/khimiia/10
-klass

https://interneturok.ru/h/biblioteka/khimiia/10
-klass




11 KJIACC

Ne KosauyecTBO 4acoB Hara
DJIeKTPOHHBbIE HU(PPOBLIE
n/  Tema ypoka Bcer  Konrpoasnbl  IlpakTuueckn  H3y4eHH
o0pa3oBaTe/ibHbIE PECYPChI
Il 0 e padoThbI e padoThbI A
Atom. CocTaB aTOMHBIX https://interneturok.ru/h/biblioteka/khimiia/11
1 saep. XUMUYECKUI 1 -klass
aJIeMeHT. M30T0oms!
CtpoeHue IEKTPOHHBIX https://interneturok.ru/h/biblioteka/khimiia/11
2 000JI0YEK aTOMOB, 1 -klass
KBAHTOBBIC UKCIIa
Knaccudukanus https://interneturok.ru/h/biblioteka/khimiia/11
3 XHUMMYECCKUX DJIEMEHTOB 1 -klass
(s-, p-, d-, f-amemenTHI)
Pacnpenenenue https://interneturok.ru/h/biblioteka/khimiia/11
4 3JIEKTPOHOB 10 ATOMHBIM 1 -klass
opOuTansM
DIEKTPOHHBIE https://interneturok.ru/h/biblioteka/khimiia/11
KOH(UTYpaIi aTOMOB -klass
5 3JIEMEHTOB B OCHOBHOM M 1
BO30YXIEHHOM
COCTOSTHHH
DIIEKTPOHHBIE https://interneturok.ru/h/biblioteka/khimiia/11
6 KOH(UTYpaIi HOHOB. | -klass
DIEKTPOOTPULIATENHHOCT
b
; TTepHoaMHecKHi 3aKOH 1 | hktltps://interneturok.ru/h/biinoteka/khimiia/ll
[Tepuoanueckas cucrtema —Kass




XUMHYECKHX 3JIEMEHTOB
J. . MeHneneesa, CBSI3b
C COBPEMEHHOU Teopuen
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB
XUMUYECKHUX 3JIEMEHTOB
1 00pa3yeMbIX UMU
MPOCTHIX U CIIOKHBIX
BEIIECTB IO Tpynnam 1
nepuoaam

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

10

CucreMarusaims u
0000111eHre 3HAHU T10
TEME

Buabl xumnueckoin
CBsI3U. MexaHu3Mbl
o0pazoBaHus
KOBAJIEHTHOM CBSI3H.
BonopoaHas cBs3b.
MeKMONEeKyIIsIpHbIE
B3aUMOJICUCTBUS

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

11

BanenTHocTh 1
BaJICHTHBIC BO3MOKHOCTH
atoMoB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX
F€OMETPUYECKUM
CTPOEHUEM

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

12

[IpencraBnenus o

https://interneturok.ru/h/biblioteka/khimiia/11




KOMIUIEKCHBIX
COEIMHEHUSX: COCTAB U
HOMEHKJIaTypa

-klass

13

BemectBa
MOJIEKYJIIPHOT'O U
HEMOJIEKYJISIPHOTO
cTpoeHud. Tumsl
KPHUCTAJUIMYECKUX
PELIETOK U CBOKCTBA
BEILIECTB

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

14

15

16

17

[TonsTHE O IUCTIEPCHBIX
CUCTEMAX.
[Ipencrasnenue o
KOJUIOUIHBIX PacTBOPax

Hctunnbie pacTBOPSI:
HaCBIICHHBIC U
HEHAaCBIIIICHHBIE,
pacTBOPUMOCTb.
Kpucrannoruapatet

Crioco0b! BBIpaKEHUS
KOHIICHTPAIlUH PaCTBOPOB

Pemenne 3amau ¢
HCIIOIb30BaHUEM
MOHATHH "MaccoBas JOIA
PacTBOPEHHOIO

nmn

BemiecTa', "MosipHast
KOHIIEHTpanus"

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

18

Knaccubukanus u

https://interneturok.ru/h/biblioteka/khimiia/11




19

20

21

22

HOMEHKJIaTypa
HEOPTraHUYECKHUX
BELIECTB

CucreMaTusanus u
000011IeHrEe 3HAHU 110
TEME

KonTtponbHas padora o
teMmaMm "CTpoeHue aToma.
[Teproauueckuii 3aKoH U
[Tepuoauueckas cucrtema
XUMHUYECKHUX 3JIEMEHTOB
. . Menneneena",
"CTpoeHue BelecTna.
Muoroo6pa3ue BemecT"

Knaccudukarus
XUMUYECKHUX PEaKLUi B
HEOPraHUYECKOU 1
OPraHNUYeCKON XUMHH.
3aK0oH COXpaHEHUsI MaCChl
BEIIIECTB; 3aKOH
COXpaHEHUs U
MIpEBpAICHUS SHEPTUN
MPU XUMHYECKUX
peakumsx

TemoBbie 3¢ HexTs
XUMUYECKHUX PEaKLIUi.
Tepmoxumuueckue
ypaBHEHUS

-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

23

Brruncnenus no

https://interneturok.ru/h/biblioteka/khimiia/11




YPaBHEHUSAM XUMHUUYECKHUX
peakuuii u
TCPMOXUMHUYCCKUM
YpaBHEHUAM

-klass

CKOpOCTh XMMUYECKOM
peaKkiuu, e€ 3aBUCUMOCTD

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

24
OT Pa3JIUYHBIX (PaKTOPOB.
Karanus u xatanuzatopsl
[ oMOreHHbIe U https://interneturok.ru/h/biblioteka/khimiia/11
25 FeTEPOreHHbIE PEAKIINU -Klass
[TpakTudeckas padora Ne https://interneturok.ru/h/biblioteka/khimiia/11
1 o Teme "BnusHue -klass
26 pa3InyYHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKOU
peakuun"
O6parumbie u https://interneturok.ru/h/biblioteka/khimiia/11
27 HEoOpaTHMBbIE PEAKIIHH. -klass
XHMMHYECKOE paBHOBECHE
[Ipaktrueckas padora Ne https://interneturok.ru/h/biblioteka/khimiia/11
2 1o Teme "BnusHue -klass
28 pa3InYHbIX (PAaKTOPOB Ha
MOJIOKEHUE XUMUYECKOTO
paBHOBeCHS"
DIEeKTPOTUTHIECKAs https://interneturok.ru/h/biblioteka/khimiia/11
29 nmuccouuanus. CuiabHbIe -klass
U ClIa0ble DIIEKTPOIIUTHI.
Crenens AMCCOLUALNU
30 Honnoe npousBeaeHne https://interneturok.ru/h/biblioteka/khimiia/11




BOJIbI. Cpenia BOJIHBIX
pactBOpoB. BogopoaHbli
nokazarens (pH)
pactBopa

-klass

I'maposnus cosneil.
Peakiuuu, nporekaroniue

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

31
B PacTBOpax
AJIEKTPOIUTOB
[IpakTuueckas padora Ne https://interneturok.ru/h/biblioteka/khimiia/11
3 3 mo TeMe "XUMHUYECKHUE -klass
peaKkIuu B pacTBOPax
AJIEKTPOIUTOB"
OKHCIUTEIBHO- https://interneturok.ru/h/biblioteka/khimiia/11
BOCCTAaHOBUTEJIbHBIC -klass
33 peakuuu. Baxunenmue
OKHCIIMTEIIH B
BOCCTaHOBUTEIIN
MeTto[ 371EeKTPOHHOTO https://interneturok.ru/h/biblioteka/khimiia/11
34 (2JIEGKTOHHO-WOHHOTO) -klass
Oananca
35 DNEKTPOIU3 PACTBOPOB U Tltazss://interneturok.ru/h/biinoteka/khimiia/11
pacIiyiaBoOB BEIIECTB =
3 Pemenne 3axay Tltazss://interneturok.ru/h/biinoteka/khimiia/ll
Pa3IUYHBIX TUIIOB —
3 Pelrrenie 3a1a4 H(tltap;s;://interneturok.ru/h/biinoteka/khimiia/ll
Pa3IUYHBIX THUIIOB —
38 CucreMaruzanus u https://interneturok.ru/h/biblioteka/khimiia/11




39

40

41

42

43

44

000011IeHrEe 3HAHU 110
TeMe "XUMUUYECKUE
peakiuun"

KoHnTtposbnas padota mo
TeMe "XHUMHYEeCKHe
peakuun"

Ilonoxxenue HeMETaLIOB
B [lepuoanueckoi
CHCTEME XMMHYECKUX
sneMeHToB [. W.
MenneneeBa n
0COOEHHOCTH CTPOCHUS
nX aToMOB. OHU3NUecKne
CBOMCTBA HEMETAJIJIOB

AnnoTponusi HEMEeTaIoB
(Ha mpuMepe KUCIopoa,
cepsl, hocdopa u
yriieposia)

Bonopoa: nonyuenue,
duznyeckue u
XUMHUYECKHE CBONCTBA.
I'mapuaet

l"anmorensl: HaxXoXXIEHHUE B
pUpPOJIE, CIIOCOOBI
MoNTy4eHus1, GU3NIECcKre
U XUMUYECKHE CBOMCTBA
l'anorenoBonopoasl.
Baxueiimme
KHCJIOPO/ICOIeprKaIne

-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass




COCAMHECHU I'aJIOTCHOB

JlaGopaTopHsble 1
HPOMBIIIUICHHBIE
CIOCOOBI TONTyUEHUs

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

45

rajoreHoB. [Ipumenenue

raJIOTeHOB U UX

COCIMHEHU N

ITpaktuueckas pabora Ne https://interneturok.ru/h/biblioteka/khimiia/11

4. Pemenue -klass
46 3KCHEPUMEHTAIBHBIX

3az1a4 1o TeMe

"Tasnorensr"

Kucnopon: https://interneturok.ru/h/biblioteka/khimiia/11

nabopaTopHbIe U -klass

MPOMBILUICHHbBIE
47 CHOCOOBI MOJTYyYEeHHUS,

¢buznueckue u

XMMHYECKHE CBOMCTBA.

O3oH. [Ipumenenune

KHCJIOpOJia M 030HA

https://interneturok.ru/h/biblioteka/khimiia/11

48 Oxcubl ¥ NEPOKCU/IBI ~klass

Peluenue 3axay https://interneturok.ru/h/biblioteka/khimiia/11
49 —klass

Pa3IMYHBIX TUIIOB

Cepa: Hax0XJIeHUE B https://interneturok.ru/h/biblioteka/khimiia/11
50 PHUPOJIE, CIIOCOOBI -klass

HoJy4YeHus, pu3ndecKue
Y XUMHUYECKUE CBOWCTBA




https://interneturok.ru/h/biblioteka/khimiia/11

51 CepoBogopo1, CyIb(huIbI ~klass
Kucnopoacoaep:xaine https://interneturok.ru/h/biblioteka/khimiia/11
57 COEUHEHUS CEPBI. -klass
Oco0OeHHOCTH CBOMCTB
CEpPHOM KUCJIOTBI
[TpakTrueckas padora No https://interneturok.ru/h/biblioteka/khimiia/11
5. Pemenue -klass
53 JKCIIEPUMEHTAIIBHBIX
3azna4 o teme "Cepa u eé
coeuHeHUs"
A30T: HaX0XJACHHUE B https://interneturok.ru/h/biblioteka/khimiia/11
pUPOJIe, CIIOCOOBI -klass
54 HOJy4YeHHUs, GU3ndecKue
U XUMUYECKUE CBOMCTBA.
AMMMaK, HUTPUIBI
Kucnopoaconepxaine https://interneturok.ru/h/biblioteka/khimiia/11
COEIMHEHUS a30Ta. -klass
55 N
Oco0eHHOCTH CBOMCTB
A30THOM KHUCIIOTBI
[Ipumenenue a3ora u ero https://interneturok.ru/h/biblioteka/khimiia/11
56 coeInHEeHUN. A30THBIC -klass
yao0peHus
®docdop: HAXOXKICHHE B https://interneturok.ru/h/biblioteka/khimiia/11
MIPUPO/IE, CTIOCOOBI -klass
57 NOoJy4YeHus, pu3nvecKue

U XUMHYECKUE CBOMCTBA.
®ocounst u pochun




Oxkcunsl pocdopa,
docdopcoaepxkanire

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

58

kuciotel. Conu

dbocdopHOIi KHCITOTHI

[Tpumenenue dhocdopa u https://interneturok.ru/h/biblioteka/khimiia/11
59 €ro COeIMHEHHMIA. -klass

®dochopubie y1oOpeHHs

[IpakTuueckas padora Ne https://interneturok.ru/h/biblioteka/khimiia/11

6. Pemenue -klass
60 3KCHEPUMEHTAIBHBIX

3a7a4 no teme "A30T u

dochop u ux

coeauHeHUS"

VYriepoa: Hax0XKJIeHUE B https://interneturok.ru/h/biblioteka/khimiia/11

PUPOJE, AIIOTPOIHBIE -klass
61 MOIUPUKALIHN;

¢buznueckue u

XUMHYECKHE CBOMCTBA,

MIPUMEHEHUE

Oxkcun yrnepona(Il), https://interneturok.ru/h/biblioteka/khimiia/11
2 okcua yraepona(IVv), -klass

yroJbHast KUCJIOTa U €€

coH

Pelrrerie 3a1a4 https://interneturok.ru/h/biblioteka/khimiia/11
63 pa3IMYHBIX TUIIOB klass

Kpemnwuii: HaxoxaeHue B https://interneturok.ru/h/biblioteka/khimiia/11
64 PHUPOJIE, CIIOCOOBI -klass

HOoJy4YeHus, pU3nvecKue




U XUMHAYECKHE CBOMCTBA

Oxkcua kpemausi(IV),

https://interneturok.ru/h/biblioteka/khimiia/11

65 KpEMHHEBAasi KHCIIOTA, -klass

CHJIUKATHI

[IpuMeHeHne KpeMHUS U https://interneturok.ru/h/biblioteka/khimiia/11
66 ero coeauHennii. CTeko, -klass

€ro MoJry4yeHue, BUIb

CTeKa

Pelrerie 3a1a4 https://interneturok.ru/h/biblioteka/khimiia/11
67 pa3JIUYHBIX THUIIOB “klass

Cucremaruzanus u https://interneturok.ru/h/biblioteka/khimiia/11
68 000011IeHrEe 3HAHAI 10 -klass

teme "Hemeramasr"

KoHTpoIIbHast paboTa 1o https://interneturok.ru/h/biblioteka/khimiia/11
69 teme "Hemeramanr" “klass

AHanum3 pe3yJabTaToB https://interneturok.ru/h/biblioteka/khimiia/11
70 KOHTPOJIbHOUN paboThI, -klass

KOPPEKIIHSI OIIHOOK

ITonoxxeHue MeTajlsioB B https://interneturok.ru/h/biblioteka/khimiia/11

Ilepronnueckoit cucreme -klass
- XHMHYECKHUX JIEMECHTOB.

OCo0eHHOCTH CTPOEHUS

AIEKTPOHHBIX 000JI0UEK

aTOMOB METaJLJIOB

Ob6mue ¢pusznueckue https://interneturok.ru/h/biblioteka/khimiia/11
72 CBOICTBA METAJIJIOB. -klass

HpI/IMeHeHI/IC MCETAaJlJIOB B




73

OBITY U TEXHHKE

Cr1aBel METALJIOB.
Koppo3zus merannos

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

74

Pemenue 3amau
pa3JII/I‘-IHLIX TUIIOB

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

75

76

77

DIIEKTPOXUMHUYECKUH P
HaIIPSKEHUN METaJUIOB.
O6mrme cnocoOsr
MOJIyYEHUs] METAJIJIOB

OO011as xapakTepUCTHKa
MeTaiioB [A-rpynmnbl
Ilepronnueckoit cucTemsl
XUMHYECKHX 3JIEMEHTOB.
Harpuii n xanuii:
noJlyuyeHue, pu3ndeckue
Y XUMHUYECKUE CBOWCTBA,
IIPUMEHEHNE IPOCTBIX
BELIECTB U UX
COCIMHEHUN

OO61as xapakTepucTHKa
MmeTaios [IA-rpynmel
[Ieproauueckoii cucTemsl
XUMHYECKHX DJIEMEHTOB.
Marnuii u KanbIui:
noJjryuyeHue, puandeckue
1 XUMHYECKHE CBOMCTBA,
MPUMEHEHNE IPOCTHIX
BEIIECTB U UX

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass




COCIMHEHUN

JKEcTkoCTh BOALI U

https://interneturok.ru/h/biblioteka/khimiia/11

78 CrocoObI €€ ycTpaHeHUs -klass
AIOMUHUI: TIOJTy4YEHHE, https://interneturok.ru/h/biblioteka/khimiia/11
79 dusnueckue u -klass
XUMHUYECKHUE CBOWCTBA,
pUMEHEHUE
AmdoTepHbIe cBOWCTBA https://interneturok.ru/h/biblioteka/khimiia/11
OKCHJIa U THAPOKCHIA -klass
20 AITIOMUHUS,
TUAPOKCOKOMILIEKCHI
ATIOMHUHHUS, UX
MIPUMEHEHUE
Pewenue 3amay https://interneturok.ru/h/biblioteka/khimiia/11
81 pa3IUYHBIX THUIIOB zdass
[MpakTudeckas padora Ne https://interneturok.ru/h/biblioteka/khimiia/11
7. Pemenue -klass
82 SKCIIEPUMEHTAIIBHBIX
3a7a4 o teMe "Mertanisl
[JIaBHBIX noarpynm"
OO6m1as xapakTepucTuka https://interneturok.ru/h/biblioteka/khimiia/11
METAJIOB ITOOOYHBIX -klass
83 noarpymnm (b-rpyrmm)
Ilepronnueckoit cuCTeMbI
XUMUYECKHUX JIEMEHTOB
o B —— https://interneturok.ru/h/biblioteka/khimiia/11
-klass

XUMHUYECKHE CBOUCTBA




85

86

87

88

&9

90

XpoMma U €ro COeIMHEHUH,
nux HpI/IMeHeHI/Ie

Baxxueiinme coenuHeHNUA
Mapranma. [lepmanranar
KaJus, ero
OKHUCJINTENbLHBIE CBOMCTBA

duznueckue u
XHMHYECKHE CBOMCTBA
JKenes3a v ero
coenunenuil. [lomyuenue
Y IPUMEHEHHUE CIIaBOB
)Kenesa

dusznueckue u
XHMHYECKHE CBOMCTBA
MEIH U €€ COSIMHCHUH,
UX IPUMEHEHUE

duznueckue n
XUMHYECKHE CBONCTBA
IIMHKA U €r0 COSTMHEHUH,
UX IPUMEHEHHUE.
I'mapoxcokoMIuieKcehl
ITUHKA

[IpakTuueckas paborta No
8. Pemienue
SKCHEPUMEHTAIBHBIX
3aj1a4 1o TeMe "MeTaJlIbl
noOoYHbIX moarpymnm"

Pemenue 3amau
pa3IMYHBIX TUIIOB

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11




-klass

91

O0o061IeH e U
CUCTeMaTu3alusa
M3YYEHHOTO MaTepuaia
mo TeMme "MeTamber"

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

92

KonTtponbHas padora o
teme "Meransl"

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

93

94

95

AHanu3 pe3yabTaToB
KOHTPOJIBHOH paboThI,
KOPPEKIIHSI OIITHOOK

Ponp xumuu B
o0ecrieueHUN
YCTOMYHMBOIO pPa3BUTHUSA

yejoBeyecTBa. [loHaTue o

HAay4YHBIX MCTOOdax
HCCICI0BaHUs BEIICCTB

Hayunble mpuHINTIBI
OpraHu3aIH
XUMHAYECKOTO
IPOU3BOACTBA.
[IpomblnneHHbIE
CHOCOOBI MOTYYESHUS
BO)XHEHIIINX BEIECTB

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

https://interneturok.ru/h/biblioteka/khimiia/11
-klass

96

XuMHYECKOe
3arpsi3HeHue
OKPYXaIOIIEe Cpeabl U
€ro MocCJeICTBU

https://interneturok.ru/h/biblioteka/khimiia/11
-klass




XuMUs 1 310pOBbE https://interneturok.ru/h/biblioteka/khimiia/11
97 YelIoBeKa. 1 -klass

JlekapcTBEHHBIE CpE/ICTBA

Xumusa numu. Pons https://interneturok.ru/h/biblioteka/khimiia/11
98 XHMHH B 00CCIICUCHHH 1 -klass

[MUIIEBON OE30IIaCHOCTH

Kocmernueckue u https://interneturok.ru/h/biblioteka/khimiia/11
99 nap(proMepHbIe CpeCTBa. 1 -klass

briToBas xumus

XHUMHS B CTPOUTEIIBLCTBE. https://interneturok.ru/h/biblioteka/khimiia/11

Baxueiimme -klass
100 CTPOUTEJIbHBIE U 1

KOHCTPYKLHOHHBIE

MaTepuabl

XHMHUS B CEITBCKOM https://interneturok.ru/h/biblioteka/khimiia/11
101 XO3SAHCTBE. | -klass

Opranunueckue u

MUHEpaTbHBIC yI00pEHUS

Cucrematuzanuus u https://interneturok.ru/h/biblioteka/khimiia/11
102 000011IeHNEe 3HAHAI 10 1 -klass

TeMe

OBIIEE KOJIMYECTBO 102

YACOB I10 [TIPOTPAMME







ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMPoBePSIEMOro
TpeOoBaHUs

1

1.1

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloNIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BAJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHUYECKass CBA3b (O- M TW-CBSI3b, KpaTHBIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuWTaNiell, KpHCTaUTMYecKass pemeTKa, MOJb, MOJSIpHAs
Macca, MOJSpHbIA O00BEM, MOJSApHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAUIOTUAPATHI, YIJIEPOAHBIH
cKkeseT, (YHKIMOHaJbHAs TpyIa, paaukal, HU30Mepbl, CTPYKTYpHas
¢dopmyna,  u3oMepuss  (CTpyKTypHas,  TreomeTpuyeckas  (Uuc-,
TPAaHCU30MEPHSI), TOMOJOTUYECKHI psA, TOMOJIOTH, YTJIEBOIOPOAbI,
KHCJIOPOA- U a30TCOJepKallie COEIMHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YIIeBOIbl, JKUPBI, OCJIKH), MOHOMED, TOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KDEKUHT, PUPOPMHUHT, TUIIbI
XUMHYECKUX peakuuil (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, HK30- U
SH/IOTEPMHUECKUE, PEAKIIMd MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIMTHI,
ANEKTPOIIUTUYECKAs AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTENb,
BOCCTAHOBUTENb, O3JEKTPOJIU3, CKOPOCTb XHUMHUYECKOW  peaxiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPHS XUMHYECKOTO CTPOCHHUS OPTaHUYECKUX
Bemects A.M. bytnepoBa, Teopusi AIEKTPOJUTUUYECKON THUCCOLMALNU,
[Mepuoanueckuii 3axkoH .M. MenneneeBa, 3aKOH COXpaHEHUS MAcCChI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTU U CHCTEMHOCTH
XUMHYECKUX SBJIEHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJISIDHOM W HaJIMOJICKYJIAPHOM YPOBHAX

NpCACTaBJICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHECTHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

MNPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBE, IOJIY4YEHUU M
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ B@KHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YCJI0BCKa

1.5

2.1

o0Iye Hay4HbIE MPHHIMIIBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
IPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoBaHHOCTh YMEHUH BBISBIISTD:

XapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HU3YYUYCHHBIX HOHSITI/Iﬁ,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IpPU OIIMCAHHUU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKUX 3HAHUNA C MOHATUSIMH H MpeaACTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIbHOT'O CANHCTBA MHpPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HAaMMCHOBAHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCIKAYHAPOAHOI'O COr03a
TGOpeTquCKOﬁ u HpHKJ’IElI[HOfI XMMHU W TPUBHAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCOPTraHNYCCKUX COE€IUHEHUI

3.2

4.1

4.2

4.3

XUMHYECKYI0 CHMBOJIHMKY JJIi COCTaBJIEHHS (OPMYJ HEOPraHMUECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (JOPMYJT OPraHNYECKHUX BEILECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATS:

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KIacCU(PUKAIIMK N3yHaeMbIX XMMUYECKUX OObEKTOB

OPraHnv4cCKrUC BCHICCTBA, CAMOCTOSATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITACCH(PUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCIYy U COCTaBy PEarnpyIONIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakiuu, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanmaTopa)

ChopMHUpPOBAaHHOCTh YMEHHsI XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMHM) W HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHpeneeBa 1 UX BaJCHTHBIC BO3MOXKHOCTH, HCTIONB3YS MOHATHUSA S-, p-,

d->TIeKTpOHHBIE OPOUTAIIN, SHEPTETUUECKUE YPOBHU




ChopMupoBaHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX MU COCTUHEHUH MO

Meproiam U rpynmnam

ChopMupOBaHHOCTE yMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

yYpaBHEHHUS peaKkIUil pa3IU4HbIX THUIIOB; TOJHBIE M COKpaIlEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YUYUTHIBAs YCIOBHUS, IIPH KOTOPBIX
9TH PEaKIUU UAYT 10 KOHIIA

peakuuii THAPONU3a, peaklui KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOATBEPKIAATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakKTep 3aBUCUMOCTH peaKIII/IOHHOI\/JI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCAUHCHHI OT KpaTHOCTH MW THUIIA
KOBaJICHTHOH CBS3H (G- n TE-CBSISI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'PYIII
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliii Pa3JIMIHBIX

MEXaHU3MOB IPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHWMHUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCAMH YPAaBHEHNH XUMUYECKUX PEAKLIUN

CdopmMHupoBaHHOCTh YMEHHUS XapaKTEepHU30BaTb COCTAB M Ba)KHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnnam CoeIuHEeHUH (IIPOCThIe BEIECTBA, OKCUIIbI, THIPOKCUIBI, COJIH;
YTJI€BOAOPOBI, IPOCThIE FPUPHI, CHUPTHI, (PEHOIIBI, AJIbJETUABI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(QUPHI, KUPBI, YIJIEBOJAbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCTH, yMEHHUS TPOBOJIUTH PACUETHl MO0 XUMHUUYECKHM
dbopmynaM W ypaBHEHHSM XHMHYECKHX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BEJTHYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIIECTB JJaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIel pacCTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WM 0OBbEMHOM 10JIM, BBIX0JIAa MPOAYKTA PEAKIIUU

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHEBIX OTHOIICHMI Ta30B

10.5

M0 HaXOKJCHUIO XUMUYECKON (POpMyJIbl BeliecTBa




11

12

Bnangenue cucrteMol 3HaHHMM O METOJAX HAYYHOI'O MO3HAHUS SBJIEHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE ITPUMEHSTh
STU 3HAHUS MPU SKCIECPUMEHTATBLHOM MCCIIEAOBAaHUM BELIECTB U IS
OOBSCHEHHUS] XHUMHUYECKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yMEHUS IPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BEILECTB JUIl AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XUMHUYECKUX
peakuMii ¥ IPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMMYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3HMPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; MAJS TPHUHITUSA

IPaMOTHBIX pEIIEeHU Po0JieM B CUTYalUAX, CBSI3aHHBIX C XUMUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W H3YYCHUE CBOMCTB HEOPTraHHMYECKUX WU
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOCPKAIIUX OPTaHUYECKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3aaq o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJICHHEM MpPaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOpHBIM
obopynoBanuemM; GOpMyIUPOBATH IIEJIM HCCIICIOBAHUS; TTPEICTABIATH B
pasnu4HON (opme pe3yabTaThl OKCIICPUMEHTA, AaHATU3UPOBATH U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHHSI OCYLIECTBIISTH I€IE€HANPABICHHbBIN MOMCK
XMMHUYECKON MH(OpMAIIMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MacCoBOi MH(poOpMaluu, ceTb IHTepHeT 1
JpyTue), KPUTUYECKH aHaJIU3UpOBaThb XHUMHUYECKYI0 HH(OpMALUIO,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHUYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI TIOKa3aTelld IpeNeIIbHOU
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB IO OJHEPreTHYecKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
sneMeHTOB. OCOOCHHOCTU CTPOEHUS IHEPTreTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KOH(i)I/II‘ypaI_II/IH aroMma. BaneHTHEbIe QJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoandeckoro 3akona /.M. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpymmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHINX OKCHUAOB U THIPOKCHUIOB

1.3

Banentnocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCIICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAsl, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHMU3MBbI e€ 00pa3zoBaHus. MexXMONEeKysIpHbIE B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHMS. THIBl KPHUCTAUIMYECKUX

pemérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKN

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3In4YHbIX (PaKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYECKUX peakiuil. TepMoxXxuMudeckre ypaBHEHHUsI

1.8

OOpatumble peakuuu. XUMHYecKoe paBHoOBecue. DakTophl, BIUAIOLIIME Ha

COCTOSIHUE XUMHYeCKOro paBHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

OnexTponutuyeckas auccoruanus. CuibHble U cialble anekTponutsl. Cpena
BOJHBIX PpAacTBOPOB BEILECTB: KHCNasg, HEWUTpaibpHas, mienouHas. CTeneHb
aucconuanuu. Peakiiuym HOoHHOTO oOMeHa

I'unponus coneit. Monnoe mpousBenenue BoAbl. Bogopoausiii mokaszarens (pH)
pacTtBopa

CriocoObl BEIpaKEeHHUsI KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI paCTBOPEHHOTO
BELIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOpBI, pacCTBOPUMOCTh. Kprcramioruaparsl

1.12

OKHCITUTEIIFHO-BOCCTAHOBUTEIIbHEIC PpEaKIuu. HOBG,Z[CHI/IG BCIIECTB B Cpc€aax C

paszHbIM 3HaYeHHeM pH. MeToapl 2eKTpOoHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIABOB COJIEH

OCHOBBI HEOPTAHMYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHenuil. HomenkiaTypa HeopraHn4eckux

BEILIECTB

22

2.3

24

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kanui, KaJdbLUH,
MarHui, aJIOMUHUH, IIUHK, XpOM, JKeJie30, MeIb) M HX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEPHI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukanysi HeOpraHU4ecKux coennHeHnid. KauecTBeHHbIE peakiny Ha

HCOPraHN4YCCKUC BCIICCTBA U MOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECCKOT'O CTPOCHUA OpTraHU4YCCKUX
coequHeHnii A.M. BbytnepoBa. YriuepoaHblii CKeJIeT OpraHu4YeCKOW MOJICKYJIbI.
KpatHocTh XuMHUeCKOW CBSI3U. S- M P-CBSI3U. sp3-, sp2-, Sp-THOpUAMU3AINH
opOuTasneil aToMOB yriiepoja. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO

cTpoeHus Mosekya. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

32

[lonsiTue o  QyHkuuoHanbHOM  rpymme.  OpueHTanuoHHble  3((EeKTs

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o kiaccupuKauu OpraHWYecKux BemecTB. HomeHkmarypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIH MEXaHU3MBI pCaKknuunm. IIonsatue o

Hykseoduie u snexrpoduie. [Ipamio MapkoBaukosa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB ITUKIOATKAHOB C  MAaJIbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOT'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMM MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMbIieHHbIe ¥ Ta0OPAaTOpHBIE CIOCOOBI  MONyYEHUs

AJIKCHOB

3.7

AnkanueHbl. XHWMHUYECKHE CBOMCTBA QIKaJUEHOB: PEaKUUHU MPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs W noiaumepusanuu. [lomydenue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCTUHEHMs (TaJIOr€HUPOBAHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOTaJOreHUPOBAHUE) KaK CIOCO0 MOIyYeHHS
[IOJINMEPOB M JAPYTUX IOJE3HbIX MPOAyKTOB. Peakiuum 3amemeHus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH I CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHa

Apenbl. XHUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  AJIEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
roperusi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. llomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB ctupona. [lomummepusanust cTupona.

Crioco05b1 MOJIYUCHHUA U TPUMCHCHUC apOMATUUCCKUX YITICBOLOPOJ0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS — HAJIWYMS
TUIPOKCOTPYINIBL, €  TaJOreHOBOAOPOJAMH  Kak  CIOCOO  MOJyuyeHus
pPacTBOPUTEINIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL Aeruaparanus. Peaknus ropexus.
[Tonyuyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoilcTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

Anpaerunpl. XUMHYECKUE CBOMCTBA TPEACIBbHBIX albJETHIOB: THAPUPOBAHMUE;
KAueCTBEHHBIC PEaKIMU Ha KApOOHWIBHYIO TPymHmy (peakius «cepedpsHOro
3epkana», B3aumoeiicteue ¢ ruapokcuaom menu (II). Tlomyuenune npenaenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHPTOB, THUJpaTanus aneTuieHa. AILIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPCaKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOMN KUCIIOTHI.
[lonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AIbAETUAOB. Bpiclinue mpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupsl U kUpbl. CHoOCOOBI MMOMYYEHHS CIOXKHBIX A(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CIOXHBIX 3(QUPOB B
MUIIEeBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(GUpPbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HMIponu3, WM OMBUICHHE, JXUPOB Kak CIOco0
IPOMBIIIICHHOTO TNOJIYYEHHUsl COJEeH BBICIIMX KapOOHOBBIX KHMCIOT. MbLId Kak

COJIN BBICIHIHNX Kap6OHOBI)IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C Yy4YyaCTHEM CIHUPTOBBIX U




3.16

3.17

aJIBJICTUAHOM TPYNI M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHHUE B KU3BHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, ManbTo3a.
BoccranaBiuBaomupe M HEBOCCTaHABJIMBAKOIIME  aucaxapuabl.  ['maponus
nucaxapunoB. [lonmmcaxapuael: kpaxmai, MMKoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOIeéHa W ILe/UIrono3bl. (PuU3MYecKue CBOMCTBA KpaxMmana u
LEJUII0NI03bl.  XMMHMYECKHE CBOMCTBA KpaxMmaja: TIHMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢pupoB uemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MENK)

AMHHBI. AMHHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKIMU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lodyuyeHue aMHMHOB aNKWIMPOBAaHMEM aMMHaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMUHOKUCIOTBI U Oenku. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHuvecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypallUsl, KaYECTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPyKTypa TIOJUMEPOB. 3aBUCUMOCTH CBOWCTB IMOJIMMEPOB OT
cTpoeHHsT MoJyieKyJd. OCHOBHBIE CIIOCOOBI TIONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U TMOoJUKOoHAeHcanun. Knaccudukanus

BOJIOKOH

Wnentudukanus opraHnueckux coeMHEHUM. Perienue axcrnepuMeHTaaIbHbIX

3aa4 Ha paCrio3HaBaHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KiIacCaMU OPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOHN xu3Hu. [IpaBuna Ge3zomacHON paboOTBl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOI XUMHUH

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WMCTOYHUKH yTIICBOIOPOJIOB)

XuMUA W JKOJOrUsl. XUMHUECKOE 3arpA3HEHHE OKpYKalolled cpenbl U €ro
nocnenctBus. Oxpana runpocdepsl, MoUBbl, arMochepsl, ¢haopbl U (payHbl OT
XUMHYECKOro 3arpsi3HeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AHLTepHaTI/IBHLIC HCTOYHHKHU SHCPIruu

4.4

OGH_II/IG NpCACTABJICHUA O MPOMBINIJICHHBIX crocobax MOJIYy4YCHHUA XUMUUCCKHUX




BEUIECTB (Ha NpUMeEpe IMPOU3BOJCTBA aMMMaKa, CEpHOM KucioTel). U€pHas u
uBerHas — Meraurypruss.  Crekio M CWIMKarHas  IPOMBIIUIEHHOCTD.

[IpombinenHast ~ opranudeckas  xumus. Cppp€ a8 OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
5 Tunbl pac4€THBIX 33724
5.1 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
" BewIeCTBA, MACCe MM 00BEMY OHOTO U3 yUaCTBYIOIMX B PEAKIIUN BEIIECTB
5.2 Pacuérel TeroBoro adexra peakun
5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEaKIUIX
54 Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
. OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérbl MmaccoBoil i 00BEMHOMN JOIM BBIXOJA POAYKTA PEAKIIUH OT
" TEOPETHYECKH BO3MOKHOTO
Pacuérsl macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTa PEAKIINHU, €CITH
5.6  0o/HO W3 BELIECTB JIAaHO B BHJE PACTBOPA C ONMPEACIEHHOM MacCOBOM H0ei
pacTBOPEHHOTO BEIIECTBA
57 Pacuétsl ¢ ucnonab30BaHNEM MOHITHI «MaccoBas OIS, «MOJISIpHas
' KOHIIEHTPALIUS», «PaCTBOPUMOCThY
Haxoxnenne MosiekyIsipHOi (hopMyJibl OpraHU4YecKOro BELIecTBa 10 ero
5.8 IJIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €r0 COCTaB, UITH IO

MIPOYKTAaM CTOPAHMS




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus. Yrayonennoe uszyuenne, 10 kmace/ I'abpuensu O.C., O6mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIMOHEpHOE 00IIECTBO
«3narensctBO «IIpocBenienue»

» Xumus. Yrinyonennoe uzydenue, 11 knace/ I'abpuensia O.C., O6miecTBo ¢
OTPaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00I1IECTBO

«3narensctBO «lIpocBemienne»
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M.A Ps6oBa, V.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximacey, - M.
Ok3ameH, 2019r.

O.C.I'abpuensn, [1.B.Pemeros, N.I"'.OcTtpoyMoBa «3agauu 1Mo XMMHUHU U CIIOCOOBI
ux pemenus» - M.: «Jlpoda», 2021rox.

9.9. O.C.TI'abpuensu, U.I'.octpoymMoB « XUMHUUECKU SKCIIEPUMEHT B 11koJie 11

Kkiace»; - M.: Ipoga. — 2019 rox.
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