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HOACHUTEJBHASA 3AIINCKA

PaGouasi mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoanusi(POIl COO), npeacrasnenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuun Ha niepuo 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsl Ha YpOBHE YINIYOJEHHOTO H3Y4YEHHs] 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammuxcs 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLMpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe JIJIs
OpOAODKEHHs OOyuYeHHUsI B OpraHu3auusx MpodeccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIPETAalMi0O B  COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHHWNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIIMH:

e UH(pOPMALIMOHHO-METOUYECKAs, peaau3anusi KOTOpoll olecreynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: NPUHLMIIOB CTPYKTYpUPOBAHUS W IOCIENOBATEIbHOCTH
U3y4eHUs Y4eOHOTro MaTrepuala, KOJIMYECTBEHHBIX U KAaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHMM OOydyarolmuxcs B
pamMKax HTOTOBOHM arrectanud B (OpMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma a1 yriyOJI€HHOTO U3YUEHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJAEpKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpeneneHue W CTPYKTYpUpPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHus MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKSIM B NPOrpaMMe MO XUMHUHU MPEAYCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOM MpPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapHATHBHOW COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYEHHS Ha YPOBHE CpeJHero oobiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIYOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aIifio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIUMM  3TaloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B BY3aX U OpPraHU3alUAX CPEIHEro MNpopecCHOHAIBHOIO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YHKCJIE C IEPCIEKTUBOM MOCIEIYIONIET0 MOJIYYeHUS] XMMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPAMMBI  CpeAHEro oO0Iero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOMEHHBIX  CIIOCOOOB  JEATEIBLHOCTH, HWMCIOIMINX  MEXIUCITUILTHHAPHBIN,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJEp>KaHUS 3TUX KYypCOB B IpOrpaMMe IO XHUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUS MpeaAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpeNeiaEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4YeHHs MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHHS XUMHUECKOW KUHETHUKU
U TepMoauHamMuKku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  JJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu €€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUM TIPH PACCMOTPEHUHU PEAKIIMOHHOW CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHMS ISl KJIACCOB OMpeeIEHHOT0 mpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSHHE CMEKHbBIE TIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHThI y4eOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM CIllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsIipHAs Teopusi (MOJEKYJsipHasi Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUs



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ononornueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXKHOCTH Al Oosee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpu 3TomM 3HaHMS O COCTaBe M CBOMCTBax IPEICTAaBUTEINICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY)KAT OCHOBOM [UII W3y4YCHHS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAY4YHbIX METO/I0B [TO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HAyUYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U IUTEPATYPA».

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOIO0 €CTECTBO3HAHUA, MPAKTHYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MUpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl YENOBEKa, a TAaKKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHUHM, JIEXKALIMX B OCHOBE XHUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAyYHBIX TPHUHIUIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUH i1 OOBSICHCHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsl OOBSICHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C IMO3UIIMI SKOJIOTHYCCKON O€30MaCHOCTH MOCIICACTBUM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yOIyOJIeHWe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWMS,
HEOOXOIUMBIX JJII NPUOOPETCHHS YMEHWUH OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYECKHX SBJICHUH, WMEIONUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBI CPEIHEro oOmiero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMUsS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPpo(deCCHOHATBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHEpOBaHUEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHNUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee yuciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOW XUMHH, MPEACTABICHHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl TUOpUIM3AMK aTOMHBIX OpOUTalIel
yraepoja. Mexanus3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3H.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
opraHnueckux BemiecTB. [loHsaTe o cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyJbl Pa3jIMYHBIX BHUJOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buabl W30MeEpUU: CTPYKTYypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie A(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KilaccupuUKaMK OpraHuyeckux BeniecTB. IlloHatue o
dbynkunonaapHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKNaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaiibHbIE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCcU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUUECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHME M TOPEHHUE), KOHCTPYMPOBAHUE MOCICH MOJIeKYII
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIECKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, Sp°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoaa, o-cBsi3b. dusmyeckue CBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOaTKaHOB. CrOCOObI MOXY4YeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, 001as GopMyiia, HOMEHKIIATYpA.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ] AalKEeHOB, Sp’-
ruOpUaM3alysl aTOMHBIX OpOUTalleld yriepoaa, - U m-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKUMM NPUCOCAUHEHUS, 3aMEIIECHUS B (L-TI0JIOKECHUE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudyeckuil psij aikuHOB, oO1as GopMyiia, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuEe MoJieKyIbl Oenzona. dusmyeckue cBoilcTBA apeHOB. XHUMHUYECKUE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIMIEM JICUCTBUHM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HeTh 1 €€ mpoucxoxaeHue.
Kamennslii yrojib 1 npoAyKTsl ero nepepadorku. CrocoOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B TIPOMBIITUICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TrajJoreHIPOU3BOJHBIE BOJHOTO U CIHUPTOBOIO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB U X IMPEBpaIlCHUI:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey», c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOJIOB M TAJIOTEHIPOU3BOJHBIX YIIIEBOJAOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYNl (HAa MpUMeEpe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psn, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccuukamus. Dusmdyeckne CBOWCTBA  MPENeTbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJIA U METAHOJA
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAbL W riaulepuH. dusnueckue u
XMMHUUYECKUE CBOMCTBA: pPEaKlMM 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0s! osryueHus: U npuMeHenue gperomna. Genondopmanpaeruasas cMoia.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHME CBOICTBAa  aIbJETMIOB M  KETOHOB:  peakUuu
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkIatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX TMPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. lloHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBas, MNaJIbMHUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocoObl OTyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJU3 B KHUCJIOU M
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, KX MOIOIIIEEe JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHOocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuabl: Kpaxmal,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApOJIu3, KAYECTBEHHAs] PEaKIusl C HOJO0M. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJy4YeHHe 3PUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacCTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTA B aJbJIETH]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruppoxcumom  meau(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckne cBOWCTBA pPAcTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), B3aumoneicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7a4 1mo temMaM «ChupTel U
dbenomnsly, «KapOoHoBbIe KHUCIOTHI. CII0KHBIE 23PUPBI.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHuYecKue MpPou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEGHKIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyse aHuianHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lojmydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN Ol -
AMUHOKHUCIIOT: TJIMUMH, ajaHuH. @Ou3nYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak npupojsHbie ToauMepbl. IlepBuyHasi, BTOpUYHAs U TpEeTUYHAs
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypairus OENKOB IMPU HArpeBaHWH, IIBETHBIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxaniue OpTraHUYECKUe COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHBbIE COeUHEHMUS.

OCHOBHBIE€ MOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
NOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaICHUM:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OpPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXICHUE
MOJIEKYJIIPHON  (DOPMyYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOAYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJYYEHHUsI, ONpPENEICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHWE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSTUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHu3M, OJKocHucTema, Owocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHomorus: mNUIIEBBIE TMPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO IHTAHUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC YHUCJIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX dJIEMEHTOB (s-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOW TEOPUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUY€eCcKass CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJICHTHASl, WOHHAS,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsA3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKyIsspHbIe B3aUMOJICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BbIpaXEHUS KOHIEHTPAIMM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJICJIBHBIX MPEJACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHs. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bonopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIUTEINM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OaliaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lIoKEHUE TMEPOKCHUJA BOJAOPOJAa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, M3YYEHUE BIIMSHUS PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa U 0COOEHHOCTU CTPOEHUS MX aTOMOB. Du3NUeCcKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIUICHHBIE CTIOCOOBI TOTYyUCHHUS
rajgoreHoB. [ [puymeHenune rajoreHoB U UX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibbuasl. Oxcup cepbl(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI TMONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbL. OKCHABI a30Ta. A30TUCTasd U a30THAas
KHUCIIOTBI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTa
U €r0 COeTMHEHHUI. A30THBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONy4deHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuast docdopa, GochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yraepona(IV), yronbhHas kuciota u e€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIVIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuueckue cBoiictBa. Okcua kpeMHus(IV), KpeMHHEBas KHUCIIOTA, CHUJIMKATHI.
[IpumeHeHne kpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anektpoMeraiutyprusi. [lonarue o koppo3unm MeramuioB. CrnocoObl 3alMThl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuonuueckoi cucTeMbl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE INPOCTBIX BEIIECTB M HMX COEIUHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKCcHIa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U ero coeAuHeHuil. OKCcuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxueiimme coeaunenuss Mapranma(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [Tonyuenue u npuMeHeHue xemne3a
U €ro CIUIaBOB.

du3nYeCcKne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHeHuid. [lomydyenue n
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUJIA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCHEpPUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HX MpPEBpalCHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEeHHE KOJUIeKIMM «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BUJICOMATEPHAJIOB), B3aMMOJCHUCTBUE IIMHKA W JK€Je3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHNE 3KCIEPUMEHTAIBHBIX 33/1a4 10 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U MX COEAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYII.

XUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax I[I0O3HAHHWS W METOAOJOTHH HAyYHOI'O MCCIIEJOBAHUS.
Hay4Hble NpUHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPEeNbl M €ro IOCJIEICTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCITIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XUMHS THAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE M100aBku. Poib xumuu B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUSl MPENapaTtoB OBITOBOM XHMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusi B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepHUasbl (LIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPaCKu, CTEKJIO, KE€paMHKa.
Marepuansl AJ1s 21eKTpOHUKHA. HaHOTeXHOIOT M.

PacuérHble 3anaumn.

Pacuétpl: Maccel BemiecTBa Win 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEHIECTB JaHO B BHJAE PACTBOpPA C OIPEICIEHHOMN
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpPE, JOJIM BBIXOAA NPOJIYKTa PEAKUIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBs3€d TMpPU  H3YYEHUH  oOmer
HEOpPraHU4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKalus, MNepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, O0OBEM, arperaTHOE COCTOSHHUE BEIIEeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, CAMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKICHHOBBIC KUCIOTHI, (DePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAS MPOMBIILICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMu I[IOBEJCHUS; HalM4ue
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCe pean3aiui 00pa3oBaTeIbHOM NEITeTbHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYyYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIliH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCJIEICTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwi 0e30MacHOTO OOpallleHUs C BElIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YUYEHMIO MPOQPECCHl pa3aIndHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3ysbTaTaM TPYAOBOU JEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOrO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMATIBHON CPEJibl;



OCO3HAHHUS HEOOXOAUMOCTH WCIIONB30BAHUSA JOCTIKEHUNW XUMHH  JIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILATH HX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOATH HUICOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3/IaHUM LEJIOCTHOTO
MpeCTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKOMW HANpaBICHHOCTH U BaXXHOM pOJH B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/ia U HKOJOTHYECKH KOMMDOPTHON KU3HU KAKJOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpPA U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 IOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HEHHBIX CUTYAIIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

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

WHTEpeca K 0COOCHHOCTAM TpyJa B paslIMyHbIX cepax mpodeccHoHaTbHON
JIEeSITEIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHHSI TPOTPAMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpakarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
mpoliecc, CUCTeMa, HayYHbIM (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC yueOHbIC JIEUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTB oOyyaromuxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMU H  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU ACATEIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUH UX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIISTH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peakuuu — MpH PEIIeHWH Y4eOHBIX IMMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJiA (DOPMUPOBAHMS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/1ad, IPUMEHEHHUIO pa3IMYHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHanu3upoBaTh UHOOPMALMIO Pa3IMYHBIX BHIOB U (OpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIA fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpEe3CHTAIMell pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COIIACOBAHMS TMO3ULIUNA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IpeajaraeMblii ajroput™ AEHCTBUM mpu
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENBHOCTH Ha OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JIE€SITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMme MO XHUMHHM TPEIMETHbIE pe3yJbTaThl MPEACTaBICHBbl IO ToJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU yCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJEM IKOJIOTHYECKOU, SJHEPreTUUECKON U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHUn PalOHAIILHOIO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYphI
YeJioBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
o0ojoyka aroma, s-, P-, d-aToOMHbIE OpOWTAIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YTIIEPOAHBIN CKeNleT, QyHKIIMOHATbHAS
rpyimna, pajaudkai, CTPYKTypHbie (opMyibl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M NPOCTpPaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIC COCAUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIuil, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHWs, O B3aMMHOM BJIUSIHUM aTOMOB M T'PYIIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTsl I u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOIMWX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISITH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTAHABIIMBATh MX B3aUMOCBS3b, MCIMOJIb30BaTh COOTBETCTBYIOUIME MOHATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHECHNU;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XMMUYECKUX PEAKIMIl U PACKPHIBATh UX CYLIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUH;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIS WLTIOCTPALIMU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBOIUTh TpUBHAIIBHBIE HA3BaHMS [JII OTACJIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, JIUIEPUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKOH CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKA/IMECHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJEBOJIOPOJOB, CIUPTOB, AaJbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUTIOCTPUPOBAaTh ~ T€HETUYECKYID  CBSI3b  MEXKJAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHMl C WCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHHUI OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HEe(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUEThl MO XUMHUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJIb30BATh MOJIYYEHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX pPEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUU JKCIEPUMEHT (MOJy4YeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa KOJIOTHUYECKH I1eJIeCO00Pa3HOT0 TOBEJACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUSI CBOETO 3J0pPOBbS, OKPYKAIOILIEH
MIPUPOTHOM CPEIbl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAs cMbICH TTokazareis [1JIK;

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

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (HayyHas U y9eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI U OO KyJbTypbl 4YelIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKUHM OBJIIEMCHT, aToM, SJIpO aroMma,

U30TOIBI, JICKTPOHHAsT 000JI0UKA aToMa, S-, P-, 0-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKAasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JIUCCOLMALNSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJUTHUUYECKON IUCCOLUUALMNH, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JHUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OTMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIBbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUH 0 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTAaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MIEPUOIMYECKOTO 3akoHa J1.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOWCTB XMMHUYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJeHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHM: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKMMH BELIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIM MOCPECTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jaeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (pPeasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUSI»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BUIE PacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHJIWKATOPOB, H3YyYCHUE BIUSHUSA
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEJACTABIATH B
paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMA IO BBINOJHEHUIO J1a0OPATOPHBIX XUMHYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbI ONPEIACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBoil nHGopMmanuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
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KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 bubmorexa HOK
' P P A T https://m.eds00.ru/d69df650
bytneposa
Hroro mo pazueny 8
Pa3nen 2. Yraesonopoabt
[IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, bu6mmoreka [JOK
2.1 5
[IUKJI0ATIKAHbBI https://m.edsoo.ru/d69df650
59 HenpenenbHble yrneBoaOpOIbl: aTKEHbI, 14 1 bubnunoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHIECKHE YIIICBOIOPOEI (apCHED) https://m.eds00.ru/d69df650
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOLOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.edso00.ru/d69df650
bu6mmoreka [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.edsoo.ru/d69df650
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [JOK
3.1 C . @ 11 1
FIVpTRL. oeHON https://m.eds00.ru/d69df650
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 httos://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bubmuoreka [JOK
33 YTIeBOTE! 9 https://m.edso00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bubmuoreka [JOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIE COETMHEHUS httos://m.edsoo.ru/d6ad650
Htoro no pazneny 6
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Ctpoenune aToma. [leprognueckuii 3aKoH
11 I/ITI_II)G HOaUYeCKas CHI():TelxI/l[a XHUMHYCCKHX 9 bubmorexa [IOK
' pHOA https://m.edso00.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1. X 1 1
3 HMHACCKHE peaiiii 3 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6nmorexa LIOK
2.1 H 1 1
eMETAILIRT 3 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaIet 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Merto/bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
IIPE/ICTABIICHHUE O 1 bubmmorexa [JOK
P https://m.eds00.ru/3686e6f5
MHOT000pPa3uu OPraHuYEeCKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
nepoja (OCHOBHOE U
1}3,:)36p Jlél(rIHoe COCTOSIHHS) 1 bubmaorexa [IOK
v ’ https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBsi3b B
OPTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. P https://m.edsoo0.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus
OpraHNYeCcKUX COeTUHEHUH A 1 bubmmorexa [TOK
p ' https://m.eds00.ru/9e595ch8
M. bytneposa
Buasl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 bubmuorexa [IOK
OnekTpoHHbIe 3 ()EKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHu4EeCKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEeIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUN U

bu6mmoreka [IOK

0 cHcTeMatirieckal https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpPraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubnuoreka [JOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa

3 Cucrtemaru3zanusi 1 00001ICHUE bubmuoreka [JOK
3HaHUU 10 TeME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYCCKHH PsijI,
obmras popmyia,

9 HOMEHKJIaTypa U U30MepHus, bubmmorexa [IOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI

10 DU3NYECKrue U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxosxnenue ajgkaHosB B

11 npupoe. CriocoOs! mosyueHus bubmmorexa [JOK

https://m.edsoo.ru/259b0a5b
Y TIPUMCHEHUE aJTKAaHOB
[uknoankansl: o0IIast
dbopMyna, HOMEHKIIATypa

12 U30MepHUsL, 0COOEHHOCTH bubmuorexa [IOK
CTPOEHUS U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHCHUE

13 Pemenue pacuéTHbBIX 337249 Ha bubnnorexa [IOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIpEIETICHUE MOJIEKYJIIPHON
(GopMyIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIAM
aTOMOB DJIEMEHTOB, BXOASAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuoreka [JOK

14
MIPOCTPAaHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U IHC-
TpaHC-U30MEPUS ATTKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBoOlcTBa ankeHoB. [IpaBuio Bubmmorexa LIOK
P https://m.edso00.ru/21069ccd
MapkoBHHUKOBA
16 CnocoObI noydeHus u bubnuotexa [JOK
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padbora Ne 1 o
17 teme "llonydyeHue sTuneHa u bubmmorexa [JOK
v . https://m.edso0.ru/0941eed8
W3y4YEHUE €r0 CBOMCTB
Pemenune pacuéTHbIX 3a1a49 Ha
18 oTpeieTICHUE MOJICKYJISIPHOM bubnmoreka [JOK
(bopMyJITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKaaueHsl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
bubmuorexa [JOK
19 KyMYJUPOBaHHBIE.

Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHUS

https://m.edsoo.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XuMHUUYeCKue CBOMCTBA bubmuoreka [JOK
CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

21 CriocoOsbI MoTy4eHus u bubnnoreka [JOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKHUH P,
obmas popMmya,

22 HOMeHK(JEaIT)y;]a, AIIEKTPOHHOE U bubmmorexa [TOK

https://m.edsoo0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3MYECKHE CBOMCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakiuu Ha bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 Crioco0bI nostyyeHust u bubnuorexa [JOK
IIPUMEHEHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YPaBHEHUIO XUMUYECKON bubmmorexa [OK

https://m.edsoo.ru/5db8e526
peakuu

97 CucremaTu3aius u 0000IIeHNE
3HAHW IO TeMe
ApeHbI: TOMOJIOTUYECKUH P,
oOmas popmyna,

78 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmuorexa [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ OeH30J1a U TOIyoa,
ux (pusmyeckue cBONCTBa

29 XUMHYECKUE CBOICTBA apEHOB: bubnmoreka [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
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30

XUMHUYECKUE CBOMCTBA apEHOB:
peakLMy pUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3071a

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

31

32

33

Oco0eHHOCTH XUMUYECKHUX
CBOWCTB CTHpOIA

Pemenne pacuéTHbIX 3a7a4 Ha
orpezieNieHue MOJIEKYISIPHOM
(GopMyJITBI OPraHUIECKOTO
BEIIICCTBA

CniocoOslI nony4eHus u
PUMEHEHUE apeHOB

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

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

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

34

I'eneTnyeckas cBsA3L MCKOY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPO/IOB

35

Pacuérel no ypaBHEHUsIM
XUMHYECKHUX PEaKIIU.
Cucremarusanus 1 00001eHne
3HaHUH 110 TEME

36

37

[Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

KameHnHblit yroib U npoIyKThI
ero nepepaboTKu

bu6mmorexa [IOK
https://m.edso00.ru/69b3398b

38

Hedtp 1 ciocobs! eé
nepepabotku. [Ipumenenune
IPOAYKTOB NEpepadoTKU HEPTH

bu6mmorexa [IOK
https://m.edso0.ru/21f9de78

39

I'eneTnueckas cBsI3b MCKIY
pa3IMYHBIMU KJIaCCAMH
YIJIEBOAOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

l'anorenonponsBoHbIE
YIJIEBOIOPOOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOECHUE; PEAKIIUH 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue 1Ie04uei Ha
TaJIOTCHITPOU3BOTHBIC.
41 BsaumonerictBue
IUrajJoreHajJKkaHoB C MArHUEM U
LIUHKOM
Cucremarusanus 1 00001IeHNE
42 3HAHUM O pas3en bubmotexa [IOK
" P " Y https://m.eds00.ru/20e89f22
YTIeBo0pOABI
43 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHH Psi,
ob6111asg hbopMyiia, CTpOCHUE
44 MOJIEK ?1) Enge I/Iﬂp bubmotera [JOK
Yo, pu, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpunyeckue
CBOMCTBaA
XUMHYECKHE CBOUCTBA
45 [IPENENbHBIX OQHOATOMHBIX Eubmiorexa LOK
pel A https://m.edsoo.ru/26ee34fe
CITUPTOB
CriocoObI nostyueHust u
46 IIPUMEHEHNE OTHOATOMHBIX Eubmiorexa LOK
p https://m.eds00.ru/484100000000000
CITUPTOB
47 [Ipocteie 3¢upsr: bubnuoreka [IOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOWUCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHH, UX

bu6mmoreka [JOK

48
¢du3nvecKkrue 1 XUMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBaA
CniocoOslI nony4eHus u

49 MPUMECHEHUE MHOTOATOMHBIX bubmmorexa [JOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHO: CTPOCHHUE MOJICKYJIBI,
50 (bu3UYEeCKHe CBOMCTBA bubmorexa HOK
' https://m.edsoo.ru/2ce726f8
TokcuaHOCTH eHomna
bubnuoreka [JOK
51 X i
HMHHECKHE CBOHCTBA oo https://m.edsoo.ru/037ca5f9

59 CriocoObI nostyyeHust u bubnuorexa [JOK
npuMeHeHue (eHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepuMeHTaIBHBIX bubnuorexa [JOK
3a1a4 o reme "CaupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cucremarusanus 1 00001eHne bubmunorexa [JOK
3HAHWM 110 TeEME https://m.edso00.ru/1810ch9b
AnbAeTUuAb U KETOHBI:

AIIEKTPOHHOE CTPOCHHE
55 KapOOHUJIBHOM TPYIIIIbI; bubmuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
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https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3HUYECKHEe CBONCTBA; pEaKINu bubmmorexa [JOK
> peartt https://m.eds00.ru/c887425¢c
MIPUCOCTUHCHHS
Peakimum oxkucienus u
57 Ka4eCTBEHHBIE PEAKIIUU bubnnorexa LIOK
P https://m.edso00.ru/a393baad
aJIbJICTHUJIOB U KETOHOB
58 Crioco0bI nostyueHust bubnuoreka [IOK
albJCTUA0B M KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICTIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubmmoreka [JOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYI
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHCIIOT, UX bubmorera [JOK
P o https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XHUMHUYECKHE CBOICTBA
61 MPEACIbHBIX OJJHOOCHOBHBIX bubmiorexa HOK
pe https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOMCTB
62 MYpPaBbUHOMN KUCIIOTHI. bu6nuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCco0CHHOCTH CBOMCTB:
HETPEeICTbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 JTMKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCIIOT

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



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHHe KapOOHOBBIX bubmmorexa LIOK

https://m.eds00.ru/7¢065c9d

KHCJIOT
CnoxHbie d(upHI:
TOMOJIOTHYECKHH psiJi, oO1as bubnuoreka [JOK

66
dopmyna, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Du3nYeCKUe U XUMUYECKHUE bubmuoreka [JOK
cBoicTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peaxkuuy, Ha ONpeeIeHUue
MOJIEKYJISIPHON (HOpMYJIBI
OpPraHNYeCKOro BeleCTBa
[IpakTuueckas padbora Ne 3.

69 Peienne skcniepuMeHTaIBHBIX bubnnorexa [JOK
3aga4 no Teme "Kap6oHoBbIe https://m.eds00.ru/486671fb
KucioThl. CrioxHbIe H3QuUpH"
Kupsl: ctpoenue, puzndyeckre

70 u XI/II)MquT(I:)KHe CB’OEI)CTBa bubmorexa HOK

https://m.edso00.ru/al19c5b98

(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH bubnmoreka [JOK
HEIIPEIEIbHBIX KUPHBIX https://m.edso00.ru/b0331922
KUCH0T. JKUpsl B IpUpOJIe

72 Mpi1a KaK cOJIM BBICIIUX bubmmorexa LIOK

https://m.edso00.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
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KapOOHOBBIX KUCIIOT, HX
Morolee nercrtaue. [lousatue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHUCJIOPOJCOACPKAIIMNX https://m.edsoo.ru/56790c96
OpPraHWYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKUi

75 CucremaTtu3zanus u 06o01IeHNne bubnuoreka [JOK
3HAHUM 1O TeMe https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa

76 YTJIEBOOB M KJIacCH(pUKaLus bubnuorexa [JOK
yIIeBOJIOB (MOHO-, - U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Mounocaxapupsl: puznyecKkue
77 CBOMCTBA U HAXOXJEHUE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€
78 SHAYCHIC B bu6mmorekxa [IOK
https://m.edso0.ru/5e61122d
KU3HEACSITEIIPHOCTH OpraHnu3Ma
Jucaxapunbl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B npupoae u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapHJIOB

80 [Tonucaxapuasl: crpoeHue bubnuorexa [IOK

MaKpOMOJIeKYI, (PU3NIECKHE U

https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
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XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 onpeAesieHue JOJIM BbIX0O/1a bubnnoreka [JOK
MIPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECCKH BO3MOXKHOTO
83 Cucremaruzanus 1 00001IeHNe bubmmorexa [IOK
3HaHUU MO pazzeny https://m.edsoo.ru/08d4364c
KonTtponpsHast pabora o Teme
84 "Kucnopoxaconepxamue Bubmmorexa LIOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKUEe COCTUHEHUS
AMUHBL: K1accudukams,
CTPOEHHE MOJIEKYII, 00IIIast
85 @T(f) MyJia I/I3OM€yI/I$I bubmmorexa [JOK
pMya, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOMCTBA
86 XuMudeckue CBONCTBa bu6mmoreka [JOK
annpaTUYECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIVH: CTPOCHUE aHHUIINHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [JOK
. https://m.edso00.ru/39cd21f1
CBOICTB aHMITUHA
CriocoObI nostyueHust u
88 npUMeHEeHHe anupaTHIeCKIX bubmmorexa LIOK
P https://m.edsoo.ru/eal38763
aMUHOB
89 AMUHOKHUCIIOTBI: HOMEHKJIaTypa bubnuoreka [JOK

U u3oMepus, GU3nIecKue

https://m.edsoo0.ru/d1773e80
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cBolictBa. OTOeNbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

90 OHOJIOrMYECKOE 3HAUCHUE bubmotera [JOK
https://m.edso0.ru/77df705a
aMUHOKUCIIOT. CHUHTE3 U
TUAPOIU3 TSN THIOB
01 benku kak npupoaHbIe bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.eds00.ru/429e9899
bubmuoreka [JOK
92 XuUMHUYECKHEe CBOMCTBA OCITKOB
https://m.eds00.ru/6237306d
A3zoTcoaepikaiue
TeTePOIMKITHYECKIE
93 coenuHeHUs1. HyKIemHOBBIC bubmorera [JOK
8 K https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosiornueckas poib
[TpakTuyeckas padora Ne 4.
Pemenue skcriepuMeHTATEHBIX
94 284 116 TeMe bu6mmoreka [JOK
" ¢ https://m.edso0.ru/8e3c02d1
A3zoTcoaepkaiue
OpPraHNYEeCKHE COCTUHEHUS "
[IpakTuueckas pabora Ne 5.
95 Pemenne skcnepruMeHTATBHBIX bubnmoreka [JOK
3a7a4 1Mo Teme ""Pacno3HaBaHue https://m.edsoo.ru/bde3fdf6
OpPraHMYEeCKHX COCTMHEHUN"
KonTpomnpHas pabota mo Teme
96 "A3oTcoaepKaliue bubmotera [JOK
P " https://m.edso0.ru/ce561bc7
OpTraHUYECKUE COCAMHEHUS
97 OCHOBHBbIE TOHATHSI XUMHUH bubnmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUI U METOABI UX
CHHTE3a —II0JINMEpHU3aITis U

https://m.edsoo.ru/7aa63ebd

MOJIMKOHACHCALIUS

98 [Inmactmaccel. YTunuzamnus u 1 bubmuoreka [JOK
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f
DacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/IIIepCKI/Ie Ka?;fpi-IYKI/I. 1 Bubmmorexa LIOK

https://m.eds00.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBbIE, 1 bubnuoreka [IOK
cuHteTnyeckue. [Tonumepst https://m.eds00.ru/5963a601
CIEIHATBFHOTO HA3HAUCHUS
[TpakTuueckast pabota No 6.

101 Pemenue skcriepuMeHTaNIbHBIX 1 bu6nuorexa [IOK
3a1a4 1o reme "Pacno3HaBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcCC ¥ BOJIOKOH"

O06o0011eHre U cucTeMaTHu3alus

102 U3Y4YEHHOI'0 MaTepuala 1o TemMe 1 bubnnorexa [JOK
"BBICOKOMOJIEKYIISIPHBIE https://m.edsoo.ru/6a22b1e8
coeMHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubnuoreka [{OK
Xumuyeckui sneMent. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6moteka [JOK
aTOMOB, KBaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nmnorexa LIOK
3JIEMEHTOB (s-, P-, d-, f-a51eMenHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnorexa [JOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
5 3neM:§TOB B OCHO];iI)-IOIV}I’Iz/I 1 bubmorexa HOK
. https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIMX HOHOB. 1 bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso00.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
7 anemenTtoB J[. 1. Menpaeneena, cBsI3b C 1 bubmorexa HOK
v Ve ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TEOpHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
3 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

MMU TIPOCTBIX U CIOXKHBIX BEIIECTB IO
rpynmnam u nepuoaam

https://m.edsoo.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunorexa LIOK

o 0 TEME https://m.edsoo.ru/8fad2942
Bunnl xumnueckou cBs3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoeKyIIpHbIE B3aUMOICHCTBHS
BaneHTHOCTH U BaJICHTHBIE

11 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nmnorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MosekyasipHOro 1

13 HEMOJIEKYJIIPHOTO CTpOeHUs. Turbl bubmmnoreka HOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.

14 [IpeacraBnenue 0 KOJIOUIHBIX bubmmorexa IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctunHbBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. Bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatet

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenue 3aga4u ¢ ucnoyib30BaHUEM

17 MOHSTHH ""MaccoBas 10714 but6mmorekxa [IOK

nn

pacTBOpEHHOTO BelecTBa'", "MOJIsIpHas
KOHLeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Ctpoenue aroma. [leproanueckuii
3akoH u [lepuoauueckas cucrema bubnnorexa [JOK
20
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeniecTna.
Mmuoroo6pasue BemecTs"
Krnaccudukanuusa XuMHUeCKUX peakiui
B HEOPTaHUYECKOH M OpraHu4ecKon
21 XUMHUU. 3aKOH COXPAHEHHUS MACChI bubnnoreka [JOK
BEIIECTB; 3aKOH COXPAHECHUS U https://m.edso00.ru/6335cdd2
MIPEBPAIICHIS SHEPTUU TIPU
XUMHYECKHX PEAKIIHIX
TemnnoBbie 3G HEKTh XUMUYECKUX
22 peakuuii. Tepmoxumuueckue bubmmorexa LIOK
https://m.edsoo.ru/d1db86da
YpaBHEHHUS
Brruncnenus no ypaBHeHUSIM
23 XUMHUYECKUX PEaKlui u bubnuorexa [JOK
https://m.edso00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKopocTh XMMHUYECKOH peakuuu, e€
24 3aBHCUMOCTH OT Pa3IHyuHbIX (PAKTOPOB.
Karanu3 u kaTanuzatopsl
25 ['oMoreHHbIe U reTeporeHHbIe PeaKIuN
26 [IpakTuyeckas padora Ne 1 o Teme bubmuorexa [JOK

"BausiHue pa3nuvHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6nmoreka IIOK

27
XHUMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XMMUYECKOTO PAaBHOBECHS
DIEKTPOINTHYECKAS JUCCOLNAIINSL.
29 CI/IHLEI),Ie U cia0ble DIEKTPOJIUTEI bubmorexa HOK
p ' https://m.edsoo.ru/5f766bdf
CreneHp QUCCOLUAIIIA
Honnoe npoussenenue Boasl. Cpena
30 BOJHBIX .’ECTBO :B Bono Ho HI)III;I ’ bubnnorexa [IOK
a p POB. BONOPOL https://m.eds00.ru/3966cag89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIINE B pACTBOPAX bubmorexa LHOK
P HI P p https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTuyeckas pabora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOPAX bubnnorexa [JOK
P 1 P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKUCIIUTETFHO-BOCCTAHOBUTEIbHBIE
33 eakuu. BaxxHele OKUCIUTEIN U bubnmorexa IOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIN
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
MOHHOr0) OanaHca https://m.edsoo.ru/fh691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3amay pa3sInuHBIX THIIOB buGnnorexa [IOK
At p https://m.edsoo.ru/5a859d16
37 Pemrenue 3ai1ay pa3nuvHbIX TUIIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

38 CucremaTu3aius 1 0000IIeHUE 3HAHUT bubmmoreka [JOK
1o Teme "Xumuyeckue peakiuu" https://m.edsoo.ru/c161eb85
KonrponsHas pabora o Teme bubmunoreka [JOK

39 n n

XUMHYECKUE PEAKLIUH https://m.edso00.ru/a8a0a930
[TonoxxeHne HEMETAIIIOB B
[leproanyeckoit cucreMe XUMHYECKUX
40 snementoB JI. 1. Menpaeneena u bubmmorexa [JOK
T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
®u3NYECKUE CBOMCTBA HEMETAIIIIOB
AJoTponus HeMeTauIoB (Ha puMepe
41 KHCJIOpoJia, cepbl, hocdopa u bubmmorexa LIOK
poaa, Ceprl, P https://m.edsoo.ru/ef92c91c
yriiepona)

42 Bonopon: nonydenue, pusnueckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA. ['uapuabl https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0XIEHUE B PUPOJIE,

43 CTIIOCOOBI OTYYCHUs, PU3UIECKUE U bubmorexa LOK

v L https://m.edso00.ru/4e223795
XUMHUYECKHUE CBOWCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCIIOPOJICO/IEPKALLUE COCTMHEHMS buomoreia LIOK
poAcoAEpal A https://m.eds00.ru/6b3255e6
raJIOT€HOB
JlabopaTopHble 1 IPOMBIIILIICHHBIE

45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. bubmmoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME

"T"anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIIUICHHBIE CIIOCOOBI MOTYYCHHS,

bu6nunoreka LIOK

47
(bU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue kuciIopoaa U 030Ha

bu6nunoreka LIOK
48 O e
KCHABL I HEpOoKCenIEt https://m.edso0.ru/5c¢8816a0
49 Pemenue 3aga4 pa3IuyHbIX TUIIOB bubmorexa HOK
A& https://m.eds00.ru/2b6d8bab
Cepa: HaxOXKJICHHUE B IPUPOJIC,
50 CH(I))CO6BI nonﬂ EHUS (;I/ISII)/IIII;CKI/IG u bubmmorexa [IOK
YACTL https://m.edsoo.ru/46afae16
XHMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopo, CyIbOUIbI
POBOOPOA, CYTb(pH https://m.eds00.ru/7c875999
Kucnopoaconepxariue coefuHeHHs
52 cepbl é))cﬂo6eI}[1HF:)CTIIil CBOIZCTI; CepHOM bubmorexa LOK
PPl p https://m.edso00.ru/8cfa2548
KHCJIOTHI
[IpakTnueckas padora Ne 5. Pemenue

53 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubmmorexa HOK

" P . g https://m.edso0.ru/0afb05e4
Cepa u e€ coenuHeHUs
A30T: Hax0XJAEHUE B IPUPOJIE,

54 CrocoOBI MOTydeHus, Pu3ndecKne u bubmmoreka [JOK
XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopoaconepxariue coefuHeHUS

55 asora I())(i)6:1[-11500T1:11 CBoﬁCfB a30THOM bubmorexa HOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. bubmuoteka [IOK

A3OTHBIE Y10OpEHHS

https://m.edso0.ru/129f5059
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docdop: Hax0XKAEHUE B IPUPO/IE,
CrocoObI MoJydeHus, pu3nyeckue u

bu6nunoreka LIOK

57
XUMHUYecKue cBoricTBa. Dochus u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunasl dpocdopa,

58 docdo c((l))):[e (bxcimne kucnotel. Comun bubmmorexa [JOK

p . p ’ https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCITOTHI

59 [Tpumenenne pocdopa u ero bubnuoreka [IOK
coequHeHni. DocdopHbIe yI0OpeHUS https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.edso0o.ru/8175ac3f
"A3zot u pochop u ux coeuHeHU"
Yrnepos: HaxoXJIeHUE B IPUPOJIE,

61 aJIOTPONHbBIE MO (UKALINY; bubmmnoreka HOK
(bu3nyecKre U XUMHUYECKHE CBONCTBA, https://m.edso0.ru/1eb19f9e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 ne J:)y;(l\l;)) . (OJ'I)LHaSI Ki[ICJIOTa ueé brbmmorexa [TOK
YHICPOA > ¥t https://m.edsoo.ru/dba58adf
conu

63 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa LOK

&P https://m.eds00.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOJE,
64 cfoco6m 0TI elfm (1)1/131/1r1:ecr:)1<:11e " Bubmmorexa [IOK
i o https://m.edso00.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcun kpemausi(IV), kpemaneBas bubmmoreka [JOK
KHCJI0Ta, CHITNKATEI https://m.edsoo.ru/3170e7b1
bubnunoreka LIOK
[IpumeHeHne KpEMHHUS U €ro
66 https://m.edsoo.ru/393cdac0

coeguHeHnil. CTEKI0, €ro moJrydeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa LHOK
A&t p https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
o teMe "Hemeramiasr" https://m.edsoo0.ru/6e864db5
69 KontponbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamnbr" https://m.edso0.ru/d0484c76
20 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6motreka [JOK
paboThI, KOPPEKITUS OIMHNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproanaeckoii cucTeMe XUMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
' P https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpMeHeHe METAIUIOB B bubnuorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnmnorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3IMnuHBIX THIIOB Bubmorexa OK
Aadp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN PSIT HAIPSOKEHUI
75 MeTaJIJII)OB O61mue cnoiolgm H(I))n €HUS bubmmorexa TIOK
- om yd https://m.edsoo.ru/94eb377a
METAIUIOB
OO6mras xapakTeprucTuka MeTayuioB [A-
76 rpynumsl [lepruogudeckoi cucTemMsl bu6muoreka [JOK

XUMUYECKUX IeMEeHTOB. Harpuii u
KaJIMii: mosrydeHue, pu3ndeckue u

https://m.edsoo.ru/el12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IPHUMCHCHUC
IIPOCTBIX BEIICCTB U UX COC,Z[I/IHCHI/Iﬁ

OO6mmas xapakrepucTuka MetamioB [1A-
rpynusl Ileppoaudyeckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bu6nunoreka LIOK

77
KaJIbIMIA: IOJy4YeHue, pusnueckue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubnuoreka [{OK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nony4yenue, Gusndeckue u bubnuoreka [IOK
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edso0.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUAPOKCHIA AJIFOMUHUS, bubmmoteka IIOK
TUAPOKCOKOMILUIEKCHI aTFOMUHMS, UX https://m.edso0o.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
ITpakTryeckas pabora Ne 7. Pemienue

82 JKCHEPUMEHTAILHLIX 3a7a4 10 TEME bubmorexa LHOK
. p Y https://m.edsoo.ru/27a4af43

Mertasibl TJIaBHBIX TTOATPYIII

OO01mas xapakTepucTUKa METaIOB

83 no6ouHbIX noarpymm (b-rpymm) bubmuoreka [IOK
[Teproanueckoit CUCTEMbI XUMHUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA

84 XpoMa U €ro COeIUHEHUN, HX bubmmorexa TIOK

p ’ https://m.eds00.ru/9911bef3

MIPUMEHEHNE

85 Baxneiimme coeqHEHUsT MapTaHIia. but6mmoreka [IOK
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IlepmaHranar xanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 xelnesa u ero coequHenuit. [lomydenue bubmmorexa LJOK
g ) i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKele3a
du3nYeCcKre U XMMUYECKUE CBOMCTBA
87 MeIU U €€ COeqMHEHUI, NX Bubmaorexa ITOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
Ou3nyeckue U XMMHUYECKHE CBONCTBA
88 IIMHKA ¥ €r0 COSIUHECHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 AKCIIEPUMEHTANBHBIX 33724 10 TeMe brbmmorexa [TOK
" P 8 " https://m.edsoo0.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIII
90 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa [OK
&P https://m.edsoo.ru/a8b83d83
O06001IeHre U CUCTEMATU3AIIHS
91 M3yYEHHOTO MaTepHalia 1o Teme bbmmorexa [IOK
" Y " P https://m.edso00.ru/e91fe975
Metanst
92 KonTponbhas pabota no teme bubmuoreka [IOK
"Meramis" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYUBOIO Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

ITonsatue o HAayYHBIX MCTOHAX
HnCCiaca10BaHusA BEIICCTB

https://m.edso0.ru/080fe1f0
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HaquLIe MMPUHOMUIIBI OPTraHU3aluu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bu6nunoreka LIOK

95 1
[TpombInIEHHBIE CITOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 0K arollel cpeanl U €ro 1 bubmorexa [JOK
pyx p https://m.edsoo.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUA U 300POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.eds00.ru/a6552721
08 Xumusa iy, Poas XumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne n napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
X¥MHs B CTpOUTENBCTBE. BaskHelmue
100 CTPOUTENIBHBIE U KOHCT HOHHBIE 1 bubmorexa [JOK
p pyKl https://m.edso0.ru/61e69003
MaTepHuabl
XUMUS B CEIIBCKOM XO3SHCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbIE 1 bubmorexa [JOK
p p https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 bubmmoteka IIOK
o TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

[IOKYMEHT MOANWCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUUNANTbHOE ABTOHOMHOE OBLUEOBPA30BATEJ/IbHOE 31.10.24 10:28 MpocTas noanucs
YYPEXXAEHUE "YCTAHCKASA CPEQHSAA OBLLEOBPA3OBATEJIbHAA LLKOJIA (MSK)

"YPEHCKOIO MYHULIMIMAJIbLHOIO OKPYIA HY)KEFOPOZCKO# OBJIACTH,

Ky3HeuoBa TaTbsiHa AnekcaHApoBHa







