MUHHUCTEPCTBO MPOCBEIIEHUS POCCUMCKOU
®EJEPALINN
MuHnucrepcrBo o0pasoBanus CBepasioBCcKoil 00J1acTH
YnpasJiienue 00pa3oBaHMsi MYHUIIUIIAJIBHOTO OKPYra

IHepBoypajbek
PACCMOTPEHO YTBEPXJIEHO
[IpoTokon CoBeTa neaaroron [Tpuxaz no MAOY COII Ne 1
Ne 1 o1 21.08.2025 1. Ne 544 ot 22.08.2025 .
PABOYASA ITPOT'PAMMA
(ID 6707819)

yueOHoro npeamera « XuMus. Yr/ay0JIeHHbIN YPOBEHb»

st ooyyatromumxest 10 —11 kiaccos

r. llepBoypainbck 2025



MOSCHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO oOpa3oBarenbHOI IPOrpaMMBbl CpeIlHEro o01ero
obpazoBanusi(POIl COO), npeacraBneHHbix B denepaabHOM TrOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHBIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE O00pa30BaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHHH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHUsl Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JU(DPEepeHIMpOBAHHOTO,
npouibHOr0 OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
ajlanTauy uxX K ObICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU B COLIMYME, a TAK¥Ke IS
OpOAODKEHHs OOyuYeHHUsi B OpraHu3alusax Mpo(eccHOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISIETCS OJHOU U3 MPUOPUTETHBIX AUCIIUTLINH.

B nporpamme 1o XMMHM Ha3HauY€HUE TMpeAMeTa «XUMHUS» MOIy4daeT
NOJpOOHYI0  MHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs: M TpeOOBAHHMH K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIHH:

e uH(pOPMALIMOHHO-METOUYECKAs, peajau3alusi KOTOpoil oOecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJEp)KaHWU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIEAOBATEIBHOCTH
U3y4YeHUs Y4eOHOTro MaTepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTeIbHBIX ITOCTHXKEHHM OOydarolmuxcs B
pamMKax MTOTOBOHM arrectanud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE IMPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUs B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHue yuyeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALNIO 1IeJIel U 3a]]a4 U3yUeHHUs MpeaMeTa
Ha yTiIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOYyYalolEerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YEeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMd YCTAaHOBJIEHHOM MpOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» ocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABIISIFOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOentyanbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUST Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUsS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHbIN MPoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIIEKTUBON MOCIEIYIONIEr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHOro 00pasoBanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yjibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3aJay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyaroummxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alUK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  MEATETBLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4EHHUS
SBIAIOTCA YIUIyOnéHHbIE Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipyu onpeneneHuu NoaXo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COACpPKAaHUA STUX KYpCOB B MpPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJaEHHOTO
YPOBHEW U3yueHUs MpeaMETa.

OcHoBy cogepxaHust KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cUcTteMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PaKTOIOTMYECKOrO
Marepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3ydeHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuku. W3ydeHue mnepuoamyeckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKE BOPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMil.

Oco0oe 3HaueHue HMEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS JIJIsl KJIACCOB OMpeeIEHHOTro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOuel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHTHhl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpelIMeTa B JaHHOM Cllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB M TEOPHUH B XUMHUU U B (U3HKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJIsApHasi Teopusi B (U3UKE), 3aKOHBI COXPaHEHUS



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

B TO ke BpeMsa B COAEpKaHMM IIpeaAMeTa Il KIIACCOB XHUMHKO-
ounonornueckoro npoduist OOJNBUINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXKHOCTB — JUIsi  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKJICHUHOBBIE
KHUCIIOTBI U Apyrue. I[Ipn 3TOM 3HaHHA O COCTaBE M CBOMCTBAaX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy’)KaT OCHOBOM Il W3y4YEHHS
CYILITHOCTH TPOIECCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOI'O MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaTtemaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD) Ha YIIIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yueHHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opmMupoBaHME TPENCTABICHUWA: O MAaTEpUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojin B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpelIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMUX B OCHOBE XUMMUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIHX
HAYYHBIX TPUHIUIIAX XUMHUYIECKOT'O TTPON3BO/ICTRA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsl OOBSICHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPHUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOU3BOJICTBOM, HCIOJIB30BaHUEM U  MepepaboTKOM
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HAHWS,
HEOOXOJUMBIX JJII MPUOOPETCHHS YMEHUN OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN ISATEIIHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM  ypOoBHE OCOOYI0 — aKTyaJlbHOCTb
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

BOCIHUTAHUE YOEXKAECHHOCTH B TO03HABAEMOCTH SIBJICHUW TIPUPO/IBI,
YBOKEHHUS K TMpoOlLecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HMCCIIEIOBAHUNM B XWUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W T[IO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IECHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaJIbHBIX U TBOPYECKHUX
criocoOHoCTe oOy4varonuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCUOHAIIBLHOM U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMHUpOBaHUEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPbI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN AEITESIbHOCTH.

OO01iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHHUS 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).



COAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOW CBSI3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINM). TUNBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM panukane, HykjiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYECKUX COEOUHEHUH. MomnekynspHble W  CTPYKTYpHBIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHas. M3omepuss. Buapl u3omepuu: CTPYyKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCIMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKALMK OpraHuyeckux BeniecTB. IlloHatue o
dbyHKuroHaIbHOM rpymnme. 'omonorus. 'omonorudeckue psiapl. Cucremaruueckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBHasibHBIE Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobenHocT W KiaccuUKalUs OpraHUudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUMU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbITHl IO MPEBPALICHUIO OPTraHWYECKUX BEIIECTB IPU HArpEBAHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAaHOB, Sp°-
ruOpuau3anns aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPHU3aLNH,
JNETrUAPUPOBAHUS, IUKIN3ALUHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CrOCOObl MOMyYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ —AlKEHOB, Sp°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, 6- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIMH IPUCOECAVHEHUS, 3aMEIIEHUS B O-TI0JIOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpU3alnd U okucieHus. IIpaBuno MapkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Aunkunbl. ['omosorudeckuii psiji ankuHOB, 001as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUu U
TpUMEpHU3aLnH, OKUCIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHLIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatudeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popMmyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS] B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIBHBIX pPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctupoia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTéHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, IHAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOTEHAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBpAIllCHUMN:
n3yueHue (GU3MYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeyMBaHUE OpPOMHON WIIU
MOJHON BOJBI, pacTBOpa ME€pMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBopoM okcuiaa cepedpa(l)), kauecTBeHHOEe OOHapy>KEHHE
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KayuyyKOB M PE3UHBI, MOJECIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB U FAJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha mpuUuMepe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psn, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHHs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKLUM 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHUCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKJIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO sAnpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osrydeHus: U mpuMeHenue gperomna. @enonpopmanbaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ANIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB H
KETOHOB. XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKUU Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHs ¥ IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX TMPEJENbHBIX KapOOHOBBIX KHUCIOT. BOMoponaHbIe CBS3H MEXITY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX M aPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JUHONeH08as KUCIOThl. CrIocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmysa, U30MEpHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKH
HEIpeeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

Oo6mmas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmal,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEeJUTI003bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUIIOI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeiToia03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAlllCHUMN:
PacTBOPUMOCTbH PAa3JIMYHBIX CHUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETHU]] HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THIPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxcumom  meau(ll)), peakuus raunEpuHa €
ruapokcuiom Meau(ll), xumuyeckne cBOWMCTBA pPAacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/ICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), B3aumoneicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo temMaM «ChupTel U
dbenomnwly, «KapooHoBbie KUCIOTHI. CII0KHBIE YPUPHD.

A3o0Tcoaep:Kaliue OpraHn4ecKue cCoeJuHeHH .

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmysia, U30MEpHsi, HOMECHKJIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEICTaBUTEIbL aMMHOB apoMaTudeckoro psaga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIEKYyJie aHmiInHA. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuimMHA U3
HUTPOOEH307a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHble IPEACTaBUTEIN Ol
AaMUHOKHUCIIOT: TJIMIMH, ajanuH. @Du3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCANN, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METOJIbl W3YUYE€HHUS BEIIECTB W HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArPEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«AzoTcoaepxkanme OpraHUYEeCKue COCIIMHECHHUS) u «Pacmo3naBanue
OPraHUYECKUX COCTUHECHUI.

BoicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHSAS MOJICKYJISIpHAs



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

[TomumepHbie Martepuanbl. [lmactmacchl  (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJIUMETHIMETAKpUIAT, TOJUKApOOHATHI,
noJIMdTUICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJIsIpHOM (OPMYJIbl OPraHUYECKOTO COCIAMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIAPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AO0JM BBIXOJA MPOAYKTAa PEAKLIHH OT TEOPETHUYECKHU
BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KakK OOIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HDHEPreTUYECKUN ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIllECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHUS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TETEPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHoyOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3meMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMruueckux 3JeMEHTOB (s-, p-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEpUOANYECKOrO 3aKOHA U llepuoanueckor cCuUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM ¢ TepuoaaM. J3HA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYeCcKasi CBsI3b. BUIBI XMMHWYECKON CBSI3U: KOBAJIECHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBs3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexMOoNeKyJIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XMMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHuble pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HacelieHubie u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUATILHEIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPAaBHEHUS.

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

OOpatuMble U HEOOpaTUMbIE peakiu. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCcHUs. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM cJIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnIuTeNh W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, POBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJJIaMU M HEMETaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoOAeE, CIOCOOBI MOTydeHUSs, (HU3UUYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmme KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTYyYCHHUS
rajoreHoB. [[puymeHenune rajJoreHoB U UX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TONYyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpupoie, CIOCOObI TMOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoui(1V), oxcun
ceppl(VI). Cepuucras um cepHas KHCIOTBI U uX coid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupoje, CHOCOObl MOMy4yeHUus, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MOMy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuii. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOIHBIE  MOIUDUKAIINUH.
duznyeckue W XHUMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BaAHHBIX
yraeponoMm. Okcua yriaepona(ll), oxcun yrimepona(IV), yroneHas kucimota u e€
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xuMuueckue cpoiictBa. Oxcun kpeMHus(IV), kpeMHHEBas KHCIOTAa, CUIIUKATHI.
[IpumeHenne kpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToOMOB MeTauioB. OOmue
dbusndeckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHud  MetauioB.  OOIue  CcrnocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHUs,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB I[A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB [IA-rpymnmer [lepuogudeckoit cucTeMsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3NYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB W HX COEIUHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.



AIOMHUHW: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1oO0ouHbIX moarpynm (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U guxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wMapranua(ll), wmapranmna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKEJIe3a U ero coequHeHni. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [Tomyuenne u npuMeHeHue xene3a
U €ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNMN.

[Muuk: momydyeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [IpumeHnenune
LIMHKA ¥ €ro COCINHECHUMN.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIe, HU3Y4YEeHHE KOuleKIuu «MeTtamipl M CIUIaBbDY, B3aUMOJICUCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10 TEMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COSAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XUMUS U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAY4YHBIX METOJAaX IIO3HAHUS W METOAOJIOTMA HAYYHOIO WCCIEHOBAHUS.
HayuHble npuHUIMNBI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYyYEHUS] METAUIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Poub xumun B 006ecrieyeHH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsi H 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XVMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBku. Ponb xumun B
o0ecreueHnH MHUIEeBO 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEWUIIUE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHsl B CeIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnslie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBAa) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpuUMecH, Macchbl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHLIEHTpallMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MeXNpeAMETHBIX CBA3€H MNpU  H3yYeHUHM oOmed
HEOpraHW4eCcKoN XuMuM B 11 Kjacce ocymIeCTBISETCS Yepe3 MCIIONIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ TOHATHH, IPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, SIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIE€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJICAJIbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboIn3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIIEBO/bI, HyKJICMHOBBIE KHCIOTHI, (DEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs IPOMBIIUICHHOCTD,
dbapmaneBTUUECKas MPOMBILIIEHHOCTb, MIPOU3BOCTBO KOCMETUYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyYarONMMHUCST POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMAaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD)»  OTPakKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe pearu3aiu 00pa3oBaTeIbHON JESTEIHLHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronuxcss B MPoLecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHNS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBQXEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEHICHWU YUYEOHBIX W TMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOIIEM
aHanm3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUA MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEIbHOCTH;

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

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHIl pa3IudHOro poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MMPUPOAONOI30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIAIIMX BPEHN  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSITH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOW 0a3bl MaTepuasbHON KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/Ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, YMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJBb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI MTPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHSITHS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC yU4e€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBarone (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKune aeicTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHUU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M yCTaHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JJII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHU;

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

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEHIECTB U XUMHYECKHUX
pEeaKUnii;

dbopMyIMpoOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYJIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHHS
YUYEHHUYECKUX AKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ylsibTaT, (pOopMyJIUpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX HMHPoOpMalu (HAYy4HO-
HOMYyJIsIpHAsl JUTepaTypa XMMHUYECKOTO COJEp)KaHHUs, CIPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3ama4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MNpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMell: NPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eliCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TeMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEII0KEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS MPEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpe3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peajlnu3alui yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpPCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAessas €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrOCO0 HX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMoOaHan3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha YIi1yOJIEHHOM
YPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(HUCCKUC
JUTSl y9eOHOTO peaMeTa « XUMUsSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN W MPEOOPa30BAHUIO 3HAHUH, BUBI JICSITCILHOCTH
10 TTOJTYYCHHUIO HOBOT'O 3HAHUS M IPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YUCOHBIX
CUTYaIMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYAITUsX, CBI3AaHHBIX C XuMue. B
mporpaMme IO XHWMHHM TIPEIMETHBIC PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHs»
OTpaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYECHUU YCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIuH, B oOecrneyeHnn pPalMOHATBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYpPHI
YeJoBeKa, a TaKXke OJKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO Y IPUPOHOM CpEE;

BJIJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMe MOHATUS — XUMHUYECKHUI JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojouka aroma, s-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aMs aTOMHBIX oOpOuTajed, HOH, MOJEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BhEM, YTIICPOIHBIA CKEIET, GyHKIIMOHAThHAS
rpynmna, pajaukail, CTPYKTypHble (opMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHs CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKHH psAJ, TOMOJIOTH, YTJEBOJOPOIHI,
KUCJIOPOJI- M a30TCOJIEPKAIINE OPraHUYECKUE COEOUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHCHUS
U TpEeBpalleHUs OHHEPruu TIPU XUMHUYECKHUX peakKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHHW3MaX XUMMYECKUX PpEaKIHUi, TEPMOAMHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHMS, O B3AUMHOM BJIUSIHUA aTOMOB U T'PYIMI aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTs! I u Il poga);
(haKTOJIOTUYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  IPHUHIUIAX  XHMHYECKOTO
MIPOM3BO/JICTBA (Ha IPUMEPE POU3BOJICTBA METaHOJIA, ITepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTAHABJIUBATh MX B3aMMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE MOHSITUA TPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BCILIECTB;

COCTaBJISAITh YPAaBHEHHS] XMMUYECKHX PEAKIMIl U PaCKpbIBaTh UX CYLIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJILHBIX ~ PEAKIIMHA  MOCPEACTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTAaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUIA;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WIUTOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMW: YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJacCy/Tpynne COoeAMHEHWM, JaBaTb MM Ha3BaHUA TI0 CHUCTEMAaTUYECKOMN
Homenknatype (IUPAC) u npuBoIUTH TPUBHAIBHBIE HA3BAHUS JIA OTACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUIJIEH, AllETUJICH, TOIYOJ, TIUIEPUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 0ObICHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOJAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Coipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB IMepepaboOTKH;

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

chOpMHUPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIECJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBS3h XUMHUCCKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MAaTEepUaIbHOTO €IMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIEC 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHPOBAHHOCTh YMEHH: TMPOBOJUTh PACUETHl MO XUMUYECKUM
dbopMmysaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C MUCIOJIb30BaHUEM (HU3UUECKUX
BEMYMH (Macca, 00BbEM Ta30B, KOJUYECTBO BEIIECTBA), XapPaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOopaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOn
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHUE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1€JIb UCCIAEIOBAaHUS, MPEJACTABIATH B pazIndyHoOd dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0O/IaTh MPaBHJIa YKOJIOTHYECKH 11€J1eCO00pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPENbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HaBaTh OINMACHOCTb TOKCHUYECKOTO JECUCTBUS HA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBINLJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEepHET U apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM DKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECHEYEHHH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEed KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOIHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAlOIIe TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOUTalei, HOH,
MOJIEKYJIa, BaJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOLMAlMS, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIUU, TEPUOIUICCKUIN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, J€Kallueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAKHEUIIIMX HEOPTAaHMYECKUX BEILECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUM  XWMHUYECKUX  PpEaKLUH,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW  PpEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3JINYHBIM NPU3HAKaM (YUCILY
U COCTaBYy pearupyrolux BEIECTB, TEIUIOBOMY 3(PQEKTy peakiiH, U3MEHEHHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTropa H
JIPYTHUE); CaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOJUUECKOrO 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IMEPUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«OHEPreTUYECKHE YPOBHU», «IHEPTreTUUYECKUE IMOAYPOBHMU», «s-, p-, d-aToOMHbIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE JHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJeHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILLIECTBOBAHME TEHETUYECKOU CBS3M MEXIY HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBINUICHHOTO TOJIyYEHUS CEPHOM KHCIIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TTI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTpALUs,;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OIHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisli pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUAE PacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawiby u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (HOpMyIupoBaTh I€ldb HMCCIECNOBAaHUS, TPEICTABISATH B
paznu4HON (opMe pe3yJbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh MPaBUJIa TIOJIb30BAHUS XUMHUYECKOM
mocyJIol M 1abopaTopHBIM OO0OpyAOBaHMEM, OOpAIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JIC€HANPABICHHbBIN IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hast U yueOHO-Hay4yHas
JaUTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(GOPMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBUU C MOCTABIIEHHON yueOHOM 3a1auei.
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3 keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE hitps://m.cdsoo.ru/d69d6350
s¢upsl. XKupsr
bu6mmoreka [IOK
33 v 9
[ICBOMRL https://m.edsoo.ru/d69df650
Uroro no pazgeny 41
Pasnen 4. AzoTconepxaiye opraHudecKne coeIMHeHus
bubmunorexa [JOK
4.1 A LA .b 12
MITHBL AMIHOKHCIOTHL. HEIH https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3zgea S. BbicokoMoOJIeKYJ/JIsIpHBbIE COeIMHEHUS
5.1 BricokoMoneKyIsipHbIC COCTMHEHUS 6 bubmorexa HOK
' yIp A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
bubmuoreka [{OK
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB 1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 1 bubmmoreka [JOK
’ BEILIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
VIMITHICCITHE pealitiin https://m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nea 2. Heoprannyeckasi xumust
bu6mmoteka IIOK
2.1 H 31 1 3
CMCTAILIRT https://m.edsoo.ru/2dd5724
bubnmorexa LIOK
2.2 M 23 1 2
TRt https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB
Ne Hara DJIeKTpOHHbIe UG pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE PeCypchbl
padoThbI padoThI
[Ipenmer u 3HaueHUE
OPraHUYeCKON XUMHUH,
bubmuorexa [JOK
MIPEJICTABIICHUE O 1
https://m.eds00.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCMHEHUI
DJIEKTPOHHOE CTPOCHUE aToMa
riepojia (OCHOBHOE U
TP ..( bubmuorexa [JOK
BO30Y>KIEHHOE COCTOSTHUS). 1
https://m.edsoo.ru/Oce6fd4c
BasieHTHBIC BO3MOKHOCTH
aToma yriepoja
Xumuueckas CBsi3b B
OpPTraHUYECKUX COCTUHEHUSIX.
MexaHu3MbI 00pa3oBaHUs 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBaJICHTHOM CBSI3HU, CIIOCOOLI
pas3pbiBa CBs3€e
Teopus crpoeHus
. bubmuorexa [JOK
OpPTraHUYECKUX COCIMHEHUM A. 1
https://m.edsoo.ru/9e595¢b8
M. bytneposa
Buasl nzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS. | bubnnoreka [JOK
OneKTpoHHbIE 3P HEKTH B https://m.edsoo0.ru/b0e61661
MOJIEKYJIaX OPraHU4YeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

bubmuoreka [JOK
6 cHCTeMaTH4ecKast
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHWYECKUX BEIIECTB

7 Knaccudukanus peakuii B bubnmoreka [JOK
OpPTraHMYEeCKOU XUMHUH https://m.edsoo.ru/ba5706aa

g CucremaTtu3sanus 1 0000IICHIE bubmuorexa [JOK
3HAHHH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnnoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DOu3nYeCKUue U XUMUYECCKHIE bu6mmoreka [JOK
CBOICTRA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxxaeHne aakaHOB B

11 apupoze. CrnocoObI HOMydYeHUs bubmmorera [TOK

pupoze. Y https://m.edsoo0.ru/259b0asb
Y IPUMEHEHHUE aIKaHOB
[uxnoankansl: o6mas
dbopmysa, HOMEHKIATypa U

12 U30MepHsl, 0COOEHHOCTH bubnnoreka [JOK
CTPOEHUS U XUMUYECKUX https://m.edso00.ru/156730d2
CBOICTB, CITOCOOBI TIONyUEHUS U
MIPUMEHEHUE

, bubnmuorexa [JOK

13 Pemienne pacu€THbIX 3324 Ha

https://m.edsoo.ru/bf84d8eb




ornpeiesieHue MOJICKYJIIPHOM
(bopMyIIbI OPraHuIeCKOro
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CHcTeMaTu3anus
1 000011[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyina,
HOMECHKJIATypa, JJICKTPOHHOE

bu6mmorexa [IOK

14
IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHasi ¥ Li1C-
TpaHC-U30MEpUsl ATKEHOB
duznyeckue 1 XUMUYECKHE
. bubmuorexa [JOK
15 CBoOliCTBa ankeHoB. [IpaBuio
https://m.eds00.ru/21069ccd
MapkOoBHHMKOBa
16 CriocoObl nostyueHus u bubnuoreka [IOK
[IPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckast pabota Ne 1 mo
17 TGII)VIG "TTon LIeHI:I)/Ie JTUJIEHA U bubmmorexa [OK
Y . https://m.edsoo.ru/0941eed8
W3Y4YECHHE €r0 CBOMCTB
Pemenue pacu€THbix 3a/1a4 Ha
18 ONPENEIIEHUE MOJIEKYJIIPHOU bubnuorexa [JOK
(bopMyIIbI OPraHUIEeCKOro https://m.edsoo.ru/e9ea9921
BELIECTBA
AJKagueHbl: CONPsKEHHDIE,
W30JIMPOBaHHBbIE,
bu6mmorexa [IOK
19 KyMYJIMPOBAaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOSHHS

https://m.eds00.ru/04298c0a




20 XuUMHYECKHE CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX JUECHOB https://m.edsoo.ru/e561253d

)1 CniocoOslI noy4eHus u bubnmoreka [JOK
MPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI;‘y;]a, JIEKTPOHHOE U bubmmorexa LIOK

https://m.edsoo.ru/68bbccde
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (pU3rUecKre CBONCTBA

23 XHUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa LOK

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

4 KauecTtBeHHbIE peaknyu Ha bubnnorexa [HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 CriocoOsblI MoTy4YeHHs U bubnnoreka [JOK
[IPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPAaBHEHUIO XUMUYECKOU Bubmmorexa LHOK

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

7 Cucremarusanus 1 00001eHne
3HAHUU 1O TEME
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmya,

)3 HOMEHKJIaTypa. DIEKTPOHHOE U bubnnorexka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOIYyO0JIa,
uX (pu3uveckrie CBONCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: bubnuorexa [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alaed




30

31

XUMHYECKUE CBOMCTBA apEHOB:
peaKIuu IPUCOSTUHEHUS,
OKMCJICHHE TOMOJIOIOB OCH30J1a
OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTHpPOJIA

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

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

32

Pemenne pacy€THbIX 33124 HA
OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIIbl OPraHMYECKOro
BELIECTBA

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

33

34

35

36

CriocoObI moryueHus u
NPUMCHEHHE apCHOB

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOIOB

Pacuétel o ypaBHeHUAM
XUMUYECKHUX PEaKLIHUM.
Cucremaru3anus 1 0000IIeHne
3HAHHH 10 TEME

ITpuponusrii ras. IlomyTtHele
HEe(TsHbIE ra3bl

bubmuorexa [JOK
https://m.edsoo.ru/6£717d09

37

38

39

KameHnHbIi1 yroyib ¥ IpoTyKThI
ero nepepadoTKu

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MPOIYKTOB TlepepaboTKu HEPTH
I'eneTnueckas cBsI3b MEXKIY
pa3IMYHBIMH KJIacCaMu
yIJIE€BOAOPOAOB

bu6mmoreka [JOK
https://m.eds00.ru/69b3398b

bubmuorexa [JOK
https://m.edsoo.ru/21{9de78




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOCHUE; PEAKIUU 3aMEIEHUS https://m.edso0o.ru/82b4d759
rajioresa
Jle¥icTBue 1Iemouei Ha
raJOreHIPOU3BOIHBIC.
41 BzaumoneiicTeue
JIMrajJoreHajJKaHoB ¢ MarHUEM U
HUHKOM
Cucremarusanus U 00001IeHne
. bubmuorexa [JOK
42 3HaHUU 1O paznaeny
" " https://m.edsoo.ru/20e89f22
VYri1eBo10pObI
43 KonTponbhas pabota no Teme bubnuorexa [JOK
"YraeBogopoibr" https://m.edsoo0.ru/95¢9¢298
IIpenenbHble OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSI,
obmias ¢hopMyJiia, CTpOCHHUE
44 MOJIEK ﬁ fmgMe I/I}Ip bubmorexa HOK
Yo PHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kjaccupukanus, pusnueckue
CBOMCTBa
XUMHYEeCKHE CBOMCTBA
45 MpeAeIbHBIX 0JTHOATOMHBIX bubmorexa HOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosy4eHus u
bu6mmorexa [IOK
46 NIPUMEHEHNE OJTHOATOMHBIX
https://m.eds00.ru/484100000000000
CIIUPTOB
47 [TpocTsie a¢upsr: bubnuorexa [IOK

HOMEHKJIaTypa U U30MEepHs,

https://m.edsoo.ru/c2¢788b2




0COOEHHOCTH (PU3UYECKUX H
XMMHYECKUX CBOMCTB

MHuoroaroMHEIE CITMPTHI:
OTUJICHIIMKOJIb U T'TTULUEPHUH, UX

bubmuoreka [JOK

48
bu3HYecKue 1 XUMHUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI nosryueHus u

49 MIPUMEHEHNE MHOI'OATOMHBIX bubmmorexa LOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOEHUE MOJIEKYJIBI,
. bubnuorexa [JOK
50 (du3HYECKHEe CBOMCTBA.
https://m.edsoo.ru/2ce72618
TokcuaHOCTh (heHOIA
bu6mmorexa [IOK
51 XuMHYECKHE CBOMCTBA (peHOIa
¢ https://m.edsoo.ru/037ca5f9

5 CriocoOsblI MoTy4eHus U bubnnoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemienne skcnepuMeHTAIbHBIX bubnmnorexa [JOK
3a1a4 o teme "CrupThel U https://m.edsoo.ru/fd0ced09
¢deHnomnsr"

54 Cucremaru3zanus 1 000011eHNe bubmmorexa [IOK
3HAHUMU 110 TeME https://m.edsoo.ru/1810cb9b
ANBAETUIB U KETOHBI:
3JIEKTPOHHOE CTPOECHHE

55 KapOOHMIILHOM TPYIIIBL; bubnnoreka [JOK

TOMOJIOTHUECKHUE PSAbI, 0011ast
dopmya, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

56 (du3HUYECKrEe CBOWCTBA; PEAKIIUU bubmmorexa [OK
P https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peakiinu oKHCIEHNS U
bu6mmoreka [IOK
57 KaueCTBEHHbBIC PEAKIIUH
https://m.edsoo.ru/a393baa9
aJbIETUI0B U KETOHOB
58 Crioco0bI MoTy4eHUS bubnmoreka [JOK
anbAETHUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
O0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecObl13
MOJIEKYJI
H3oMepus u HOMEHKIIaTypa
60 KapOOHOBBIX KHMCIIOT, UX bubmorexa LIOK
P 7 https://m.edsoo.ru/700cc87b
¢du3nveckre CBOMCTBA
XHUMHYECKHE CBOMCTBA
61 OpeaesIbHBIX OJJHOOCHOBHBIX bubmnorexa [IOK
P https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCOOEHHOCTH CBOICTB
6 MYpPaBbUHOHN KHUCIIOTBI. bubnnorexka [JOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCco0EHHOCTH CBOMCTB:
HETpeAeNIbHbIX 1
apoMaTHYeCKUX KapOOHOBBIX,
bubmuorexa [JOK
63 JTMKapOOHOBBIX,

T I/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

[IpencraBuTenu BHICIINX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [IOK

64 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI noy4eHus u

65 IpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edso0o.ru/7c065¢9d
KHUCJIOT
Crnoxuble 3¢upsl:

66 TOMOJIOTHYECKHI psijI, oO1as bubnmoreka [JOK
dbopmyna, u3oMepus U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTNpeACIICHHE
MOJIEKYJISIPHOM (HhOPMYJTBI
OpPTraHUYECKOTO BEIECTBA
[TpakTuueckast paborta Ne 3.

69 Pemenne skciepuMeHTATbHBIX bubnmnorexa [JOK
3a1a4 o Teme "KapOoHoBbie https://m.edso0.ru/486671fb
KkucaoThl. CrioxHbIe 3pUphI”

Kupsr: ctpoenue, pusnueckue
70 u XIEMH‘IG(I:)KI/IC CB’OECTBEI bubmmorexa [TOK
https://m.edsoo.ru/al9c¢5b98
(rumponus)
Oco0eHHOCTH CBOWCTB JKUPOB,

71 CoZEpKAIIUX OCTATKH bubnuorexa [JOK
HEIIPEIEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKUpbl B IpUpoe

72 MpblL1a KaK cOoau BBICIIUX butmmorexa [OK

https://m.edsoo.ru/3¢566565




KapOOHOBBIX KHUCIIOT, UX
Morotee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MOROIINX
cpeactax (CMC)
I'eHeTHYeckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [IOK

73 KHUCIIOPOACOAEPKALLINX https://m.edsoo.ru/56790c96
OpraHUYECKUX BEUIECTB

74 Pacuétel o ypaBHeHUAM
XUMHYECKUX PeaKIui

75 CucremaTtu3zanus u 0000IIeHHE bubnuorexa [JOK
3HAHHH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa

76 YTIIEBOAOB M KiIacCH(pHUKALIUs bubnuoreka [IOK
YIJIEBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapuabl)

MoHocaxapuibl: puznuecKue
77 CBOHMCTBA If HjXO)S)IGHPIG B bubmmorexa LIOK
https://m.edsoo.ru/b4bdda2d
pupoIe
IIpuMeHeHne TIII0KO3bI, €€
73 SHAYCHIE B bubmuorexa [JOK
https://m.edsoo.ru/5e61122d
JKU3HEACITEIIbHOCTH OpraHu3ma
Hucaxapunpl: caxapo3sa,

79 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE UCaXapuJIOB

20 [Tonmucaxapuasl: CTpOCHUE bu6mmorekxa [IOK

MaKpOMOJIEKYJI, PU3NYECKUE U

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




XMMHYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsTre 00 HNCKYCCTBCHHBIX

bubmuorexa [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pewenne pacdyeTHbIX 3a1a4 Ha
%) onpeJiesIieHue J0JIU BbIX0a bubnmoreka [JOK
MpOAyKTa peaKuuu OT https://m.edsoo.ru/7fde47ef
TEOPETUUECKH BO3MOXKHOTO
23 CucremaTtu3sanus 1 0000IICHIE bubmuorexa [JOK
3HAaHUM MO pa3aery https://m.edsoo.ru/08d4364c
KonTponbhas pabota no Teme
&4 "Kucnoponaconepxaiue Bubmorexa ITOK
P P " https://m.edsoo.ru/42c6678e
OpTraHUYECKUE COCAMHEHUS
AMuHBI: K1accudukays,
CTPOEHHUE MOJIEKYJI, 00II1as
85 bopmyna, uzoMepus Bubnmorexa LIOK
pMy’a, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NYECKUe
CBOICTBA
26 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
annpaTUIeCKuX aMUHOB https://m.edsoo.ru/1bc5¢cf80
AHUWJIMH: CTPOECHNE aHUIINHA,
bu6mmoreka [IOK
87 0COOEHHOCTH XUMHUYECKUX
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoOslI nosy4eHus u
88 pUMEHEHHE anuPaTHIECKUX Bubmmorexa LOK
P https://m.edsoo.ru/eal 38763
aMUHOB
29 AMMHOKHUCIIOTBI: HOMEHKJIATypa bubnmnoreka [JOK

U U30Mepus, GU3NIecKue

https://m.edsoo.ru/d1773e80




cBoyicTBa. OTaelbHbIE
MPEACTABUTENH 0-AMUHOKHUCIIOT
XHUMHUYeCcKre CBOMCTBA
aMHHOKHCJIOT, X

bu6mmoreka [IOK

90 OHMOJIOTHYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 H
TUAPOIU3 TIENITUIOB
o1 benku kak npupoHbie bubnmoreka [JOK
MOJIUMEPBI; CTPYKTYPhI OCJIKOB https://m.eds00.ru/429¢9899
. bubanorexa LIOK
92 XHUMHUUECKUE CBOIICTBA OEIKOB 1
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
reTePOIUKINYECKUE
bu6mmorexa [IOK
93 coenuHeHus. HyknenHoBbie
https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHUE U
Ouonoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemienne skcnepuMeHTAIbHBIX
94 3aj1a4 Mo TemMe bubmorexa HOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepixaiiue
OpraHUYecKHe coequHeHus"
[IpakTuueckas padbora Ne 5.
95 Peienne skciepuMeEHTAIBHBIX bubnnorexka [JOK
3a7a4 no reMe "Pacmo3HaBanue https://m.edsoo.ru/bde3{df6
OpTraHUYECKUX COCTMHEHUI"
KonTponbhas pabota no teme
96 "A30TCcomepIKaIme bubmorexa LOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TIOHITHSI XUMHH bubnmuorexa [JOK




BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHUHTE3a —IIOJIMMEpU3alus U

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

NOJIMKOHACHC AU

08 [Lmactmacchl. Y tunuzanus u 1 bubmuorexa [JOK
nepepaboTKa IiacTuka https://m.edso0o.ru/82242e0f
OnacToMepsl: HaTypaJlbHbIN Bu6morexa [LOK

99 CUHTETUYECKHE KayUyKH. 1

https://m.edsoo.ru/246103ec
Pesuna
BosokHa: HatypasibHbIE,

100 HCKYCCTBEHHBIE, | bubnnorexa [JOK
cuHTernyeckue. [lonumepst https://m.edsoo.1u/5963a601
CIELNAJIbHOTO HA3HAYEHUS
[IpakTuueckas padora Ne 6.

101 Pemenne skcnepuMeHTAIBHBIX | bubnnorexa [JOK
3a7a4 o reMe "PacriosHaBanue https://m.edsoo.ru/3aebd77a
1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3 AL

102 M3Y4YEHHOI'0 MaTepuaa 1o TeMe | bu6nuoreka [IOK
"BbIcOKOMONEKYJIIpHbIE https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudgposbie
Tema ypoka Kontposbusbie IIpakTnueckue p
n/n Bcero u3yyeHusi o0pa3zoBaTesbHbIE
padoThI padoThbI
pecypcsl
1 AtoMm. CocTaB aTOMHBIX sJIEp. 1 bubmmoreka [JOK
XuMuueckui 3neMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBBIC UHCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XuMuaeckux 1 bubnunoreka LIOK
3JIEMEHTOB (S-, p-, d-, f-37IeMeHTBI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31eKTpoOHOB 110 1 Bbu6moteka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpallMi aTOMOB
5 3neMeII{)TOB B OCHOEI)JOAZII)/I 1 bubmmorexa [IOK
. https://m.edso0.ru/8149¢846
BO30YXIEHHOM COCTOSTHUU
6 DJeKTpOHHBIE KOH(PUTYpalluy HOHOB. 1 bubmmnoreka HOK
DNeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
7 anemenToB 1. 1. Menaeneena, CBA3b C 1 bubmmorexa OK
N M ’ https://m.edsoo.ru/16957c¢01
COBPEMEHHOM TEOpHUEN CTPOEHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
g XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX 1 bubnuotexa [JOK

VMU IIPOCTBIX U CIOYKHBIX BEILIECTB 10
rpymnmam 1 nepuojaam

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 0000IIeHE 3HAHUI

bu6nmoreka IIOK

nn

pacTBOPEHHOTO BeMIecTBA", "MOIIApHAs
KOHIIEHTpanus"

) 10 TEME https://m.edsoo.ru/8fad2942
Bunasl xumuueckoil cBsa3u. MexaHu3MEbl

10 00pa30BaHMs KOBAJICHTHOW CBSA3H. bubmmoreka [JOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoJIeKyJISIpHbIE B3AMMOICHCTBUS
BaneHTHOCTD 1 BaJICHTHBIE

1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [JOK
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C UX https://m.edsoo.ru/3d2¢a093
F€OMETPUYECKUM CTPOCHUEM

12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoneKyIsspHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIIBI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[lonsATHE O IMCHIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOIOMIHBIX bubnmorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctrHHBIE pacTBOPHI: HACBIILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparst

16 CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH bubmuoreka [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3amau ¢ ucnosnb30BaHUEM

17 MOHATHH "MaccoBas HOJIsI bubnunorexa LIOK

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




18 Kiaccudukanus 1 HOMEHKIaTypa bubmuorexa [IOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus U 0000IICHUE 3HAHUN bubnuorexa [JOK
110 TEME https://m.edsoo.ru/8d2c6al3a
KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepuoanueckuii

20 3aKkoH U [lepuonuyeckas cucrema bubmmoreka [JOK
XHMHYECKUX dj1emMeHToB /I, U. https://m.edsoo.ru/70a60aa4
Mengpeneesa", "CTtpoeHue BEIIECTBA.
MHoroo6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX pPeaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMUU. 3aKOH COXPAHEHUS] MAcCChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/6335¢cdd2
MPEBPAILICHUS] SHEPTUU TIPU
XUMHUUYECKUX PEAKITUAX
TennoBsie A3 HeKTh XUMUYECKUX

22 peakuuil. TepMoxumuyeckue bubamorexa LOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM

23 XUMHYECKUX PEAKIUN U bubmorexa HOK

https://m.eds00.ru/87b13954

TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peaKinu, eé

24 3aBUCHUMOCTH OT Pa3JINYHBIX (DAKTOPOB.
Karanms u xatanuzatopsl

25 ['oMoreHHbI€ U TeTEPOTreHHBIE PEAKIIUU

%6 [IpakTuueckas pad6ora Ne 1 mo Teme bubmuoreka [JOK

"BrusHue pa3nuyHbIX GaKTOpOB Ha

https://m.edsoo.ru/lfacaldl




CKOpPOCTh XUMHYECKON peakiuu"

OO6paruMbie 1 HEOOpPATUMBIE PEAKLINH.

bubnunoreka LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BnusiHre pa3nu4HbIX (PaKTOPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DIEeKTPOMTHYECKAs TUCCOLUAIIHS.
29 CunbHbIe U cIa0bIe DIEKTPOIUTEI bubmmorexa LOK
p ' https://m.edsoo.ru/5f766bdf
CreneHb aUcCOLUaA
Honnoe npousseaeuue Boasl. Cpena
P A A p“ A bubnunoreka LIOK
30 BOJHBIX PacTBOPOB. BomopoaHbIii
https://m.edso0.ru/3966¢a89
nokazatenb (pH) pactBopa
I'mapomm3 coneii. Peakmum,
31 bi§ ofeKa}o He B pacTBOpax bubmorexa LHIOK
P HME B pacteop https://m.eds00.ru/09d5a9bd
AJICKTPOJIUTOB
[IpakTuueckas padbora Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUH B pacTBOpPax bubmmorexa OK
"p p P https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC
33 eakIuy. BakHeHIIIe OKUCINTEIN U bubmorexa LHOK
PCAKIUH. https://m.edso00.ru/56226060
BOCCTAaHOBHUTEIN
34 MeTto/ 371eKTPOHHOTO (3JEKTOHHO- bu6nmorexa LIOK
HMOHHOT0) O6amaHca https://m.edsoo0.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenne 3amay pa3IMuHBIX THIIOB bubmmorexa TOK
lad p https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuoteka [JOK




https://m.edsoo.ru/5afa265d

CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK

38 " "

1o TeMme "XUMHUYECKUE PeakIuu https://m.edsoo.ru/c161eb85

39 KonTponbhas pabota no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[lepuoanueckoii cucTeMe XUMHUYECKHUX

40 anemenTtoB JI. V1. Menpeneesa u bubmorexa OK

T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue CBONCTBA HEMETAIOB
AJIIOTpONUS HEMETAJUIOB (HA PUMEPE
41 KHCIIO poaa cepsl, hocdo (a u . bubmorexa [IOK
POA, CEpHL, P https://m.edsoo.ru/ef92c91c
yriaepojaa)

4 Bonopon: momydenue, puandeckue u bubnnorexa [JOK
XUMHYECKHE CBOMCTBA. ['uapuabl https://m.edsoo.ru/0aa8f613
["asiorensl: HaX0XkJIEHUE B PUPOJIE,

43 CIOCOOBI NOTYYEHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

y L https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOWCTBA
T"amorenoBonoponasl. Baxkueime
44 KHUCIIOPOJCO ep>1<a Y€ COCIMHEHUS brbmmorexa [OK
poscoaepHalll A https://m.edso00.ru/6b3255e¢6
rajJjoreHoB
JlaGopaTopHble U TPOMBIIIICHHbBIE

45 CIOCOOBI MOJTyYEHHUsI TaJIOTEHOB. bubmuoreka [IOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[TpakTrueckas padota Ne 4. Permenue

p p bu6nunoreka LIOK

46 JKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME

"Tanmoreus!"”

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHusie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MOy YCHHSI,

bu6nmmoreka [IOK

47
(du3nUecCKre U XUMUIECKIE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKCHUIBI U TIEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenue 3a1a4 pa3iMyHBIX THIIOB bubmmorexa LOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XJE€HUE B IPUPOJIE,
50 CH(I;)CO6I>I MOy YCHUS (11))1/1313/1‘-1601(1/16 u bubmmorexa LIOK
y L https://m.edsoo.ru/46afac16
XAMUYECKHE CBOMCTBA
bubnuoreka [{OK
51 CepoBogiopo, CyIb(PuIbI
N https://m.edsoo.ru/7¢875999
Kucaopoaconepxaime COSTUHSHUS
52 cepul gCO6€HHIZ)CTI/I CBOMCTB CEPHOM bubmorexa [OK
pHl- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
IIpakTruyeckas pabora Ne 5. Pemenue

53 SKCIEpUMEHTANILHBIX 3a7a4 110 TEME bubmorexa LHOK

" p . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUs
A30T: HaX0X/IEHUE B IPUPOJIE,

54 CHOCcOObI MOMyUYeHUs], PU3NIECKUE U bubnuoreka [IOK
XHMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoxaconepkaiimue coe JTHHEHUS

55 azoTa I())co6eH:1)OCTI/I CBOICTB a30THOMU bubmorexa [IOK

) https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeneHue a30Ta U €ro COCIMHEHUM. but6mmorekxa [IOK

A30THBIE y10OpeHus

https://m.edsoo.ru/129f5059




dochop: HAXOKICHHE B IPUPOLIEL,
CTIOCOOBI OTYYEHHUs, PU3UIECKUE U

bu6nmmoreka [IOK

57
XUMHUYECKHe cBoicTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunpl dpocdopa,

58 (bOC(I)f[) c(})) e(bmsmne kucioTel. Conun bubmorexa HOK

P I‘[, P . https://m.edsoo.ru/c7a2d429
dhocopHOIi KHCTOTHI

59 [Ipumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocdopHbie y100peHHs https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"AzoT 1 pochop u ux coenuHeHHS"
VYriepoa: HaX0XKACHUE B IPUPOJIC,

61 QIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxcup yriaepoaa(ll), oxcu

62 TJie I([)ya(l\lfj) : r(on)LHaﬂ KECJ‘IOTa ueé bubmorexa [TOK
YTIEpOA &4 https://m.edsoo.ru/dba58adf
coJu

63 Pemenue 3agau pa3nuyHbIX TUIIOB buomorexa [TOK

&P https://m.eds00.1u/6029b609
Kpemuuii: HaxoxaeHUE B IPUPOJE,
64 CI'II)OCO6BI OJI qelfm{ (1)H3H56<I:)K£e u bubmmorexa LIOK
y L https://m.edsoo.ru/143558ab
XUMUYECKHUE CBOWCTBA
65 Oxcun kpemuausi(I1V), kpemuueBas bubnuotexa [JOK
KMCJIOTa, CUIUKATHI https://m.edsoo.ru/3170e7bl
but6mmoreka [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coenuHenuil. CTEKI0, ero nojayyeHue,

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




BUJBI CTCKJIa

67 Pemenne 3agay pa3IMIHbIX TUIIOB bubmorexa HOK
atp https://m.edsoo0.ru/b624£801
68 Cucremaru3zanus U 0000IICHUE 3HAHUN bubnnorexa [{OK
o teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o Teme Bu6muotexa [JOK
"Hemeramanr" https://m.eds0o.ru/d0484¢76
70 AHanu3 pe3yJIbTaTOB KOHTPOJIbHOMN bubnnorexa [JOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/2b7e¢9510
[Tonoxenrue MeTasIoB B
[Tepunoanueckoii cuCTeMe XUMHUYECKHUX
bubnuoreka [{OK
71 aneMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.eds00.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAILJIOB
OO6mue puznueckre CBOMCTBA
72 MeTI:nnoq; IIpuMeneHne MeTaioB B bubmorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmunaBsl MetasuioB. Kopposust bubnuoreka [JOK
METAaJIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pas3iin4HbIX THIIOB bubmorexa HOK
p https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYCCKUIN P HATIPSHKSHHH
75 MeTaJ'ITJI':I)OB OO6mue cnoio%m n(I))n YEHUS bubmorexa HOK
- O Y https://m.edsoo.ru/94eb377a
METAILJIOB
OOm1ast xapakTepucTHKa MeTayuioB [A-
76 rpynnsl [lepuoanueckoit cucteMsl bubmuoreka [IOK

XUMHUYECKHX IeMeHTOB. Hatpuii n
KaJlui: ojyyeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMECHCHUEC
IMPOCTBIX BEHICCTB U UX COGI[I/IHGHI/Iﬁ

O6m1as xapaktepucTuka MeTayioB I1A-

rpynmnsl [leppoandeckoi cuctemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmmoreka [IOK

77 .
KaJIBIIWI: TIOJTy4YeHne, (GU3ndecKue u https://m.edsoo.ru/7c3e49¢0
XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAUHEHUN

73 JKécTkocTh BOMBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpPaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4YeHue, GU3NIecKue U bubmmoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edso0.ru/0e79b266
AmdorepHbIe CBOWCTBA OKCHA U

20 TUJPOKCH]IA ATFOMUHHS, bu6nmorexa LIOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3aiay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

82 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubmmorexa [TOK
" p " https://m.edsoo.ru/27a4af43

Mertanibl IJ1aBHBIX TOATPYIII

OO6m1ast XxapakTepruCTHKa METAIIJIOB

23 no0ouHbIx noarpynn (b-rpymnm) bubmmnoreka HOK
[Teproanueckoit CUCTEMBI XUMHUYECKHUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa 1 ero COeINHEHHH, NX bubmorexa LHOK

p ’ https://m.edso0.ru/9911bef3

MIPUMEHEHHE

85 Baxwuelimme coeMHEHUs Maprasiia. bubnmnorexa [JOK




[Tepmanranat kaius, €ro
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.eds00.ru/039d69¢8

. bubnuorexa [JOK
86 Kenesa v ero coequueHui. [lonydenue
https://m.edsoo.ru/1b7{8741
Y IPUMEHEHHE CIIJIaBOB JKelie3a
duznyeckre 1 XMMHUUECKHE CBOMCTBA
87 MEIH U €€ COeIMHEHNH, UX buGnuorexa [IOK
’ https://m.edsoo0.ru/2bc0f954
MIPUMEHCHHE
du3nyeckre 1 XUMHUUECKHE CBOMCTBA
28 IIMHKA U €T0 COCAUHECHUM, NX bu6nmorexa LIOK
IIpUMEHEHHE. [ 1IPOKCOKOMILIEKCHI https://m.edsoo.ru/blf2beal
IIUHKA
[IpaxTuueckas padora Ne 8. Pemenue
bubnuoreka [{OK
89 AKCIEPUMEHTAIIBHBIX 3a71a4 110 TEME
" " https://m.edsoo.ru/a6e352¢ea
MeTtauiel TOOOYHBIX MTOATPYIITT
90 Pemtenue 3amay pasiIMyHbBIX THUIIOB bubnuorexa [IOK
p https://m.edsoo.ru/a8b83d83
O00011IeHE U CHCTEMATH3aIU
bu6nmorexa LIOK
91 M3Y4YEHHOI'0 MaTepuasa 1o Teme
" " https://m.edsoo.ru/e91fe975
MeTamisl
0 KonrtponbHas pabora no Teme bubmmnoreka HOK
"Metamnbr" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yapTaToOB KOHTPOJIBHOMN bubmmnoreka HOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xuMnu B obecrieueHuu
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuoreka [IOK

ITonsatue o HAayYHBIX MCTOAax
nCcCiaca10BaHUs BEIICCTB

https://m.edsoo.ru/080fe 10




HayuHble npuHIMIIBI OpraHu3aluu
95 XUMHYECKOTO IMPOU3BOICTBA. 1 bubnmnoreka HOK
[TpoMbIneHHbIe CIOCOOBI TOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHUIIINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKPY’KaloIel cpelibl U €To 1 bubmorexa OK
Py B pea https://m.edsoo.ru/9f11bf51
MOCTIEICTBUS
97 XUMHS ¥ 37J0pOBbE YEIIOBEKA. 1 bu6nunorexa LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B 1 bubmuoreka [{OK
oOecIeueHNH MMUIIEBOK OC30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENIbCTBE. BaxkHenime
100 CTPOUTENbHBIC M KOHCTPYKIIMOHHBIC 1 bubmorexa OK
P PyIh https://m.edsoo.ru/61e69003
Marepuabl
XuMHS B CEITbCKOM XO3SIMCTBE.
101 Oprannyeckue 1 MUHEPAIbHBIC 1 bubmmorera OK
p P https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus 1 00001IeHHE 3HAHUH | bubnuoreka [{OK
10 TEME https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME







ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMPoBePSIEMOro
TpeOoOBaHUs

1

1.1

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

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

OCHOBOIIOJIAraloNINe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, -, p-, d-311eKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHYecKass CBsA3b (O- U T-CBsI3b, KpaTHBIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuWTaNell, KpHCTAIMYecKass pemeTKa, MOJb, MOJIIpHAS
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIH
cKkeseT, (YHKIMOHaJbHAs TpyIa, paauKall, U30Mephl, CTPYKTypHas
dopmyna, um3zomepus  (CTpyKTypHas, TreoMmeTpuueckas  (uwmc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKUI psiA, TOMOJIOTH, YTJIEBOIOPOAbI,
KHUCJIOPOA- U a30TCOJepKallie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (yIiIeBOIbl, JKUPBI, OCJIKH), MOHOMED, OJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX peakUuid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, 3K30- U
SH/IOTEPMHUECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAs] AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, OJJEKTPOJIM3, CKOPOCTb XHUMHUYECKOW  peakiuw,

XHUMHUYCCKOC paBHOBeCI/IC)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHHUS OPTaHUYECKUX
Bemects A.M. bytnepoBa, Teopusi AIEKTPOIUTUUYECKON IUCCOLMALUU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW S3bIK XMMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHUSI MPUUYUHHOCTA U CHCTEMHOCTHU
XUMHYECKUX SBJIEHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJISIDHOM W HAaJIMOJICKYJIAPHOM YPOBHAX

INpCACTaBICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECKHUX 3aKOHOMCPHOCTAX ux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaxX, COCTaBe, IOJIYYEHUU M
0€30IaCHOM  HCIIOJIb30BAaHUHM  B@KHEHIIUX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0IIye Hay4HbIE NMPHHIMIIBI XMMHUYECKOTO MPOM3BOJICTBA (Ha IpUMepe
NPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoBaHHOCTh YMEHUH BBISBIISTD:

XapaKTCPHbIC IIPHU3HAKK W  B3aWMOCBA3b  H3YUYCHHBIX HOHS[TI/II‘/'I,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IHpPU OIIMCAHHUMU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKHUX 3HAHUNA C MOHATUSIMH H npeacCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIBHOT'O €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHU: UCIIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCKAYHAPOAHOI'O COr03a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCOPTraHNYCCKUX COE€TUHEHUI

3.2

4.1

4.2

4.3

XUMHYECKYI0 CHMBOJIMKY JJIi COCTaBJIEHHS (OPMYJ HEOPraHMYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (JOPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATE:

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KIacCU(PUKAMK N3yJaeMbIX XMMUYECKUX OOBEKTOB

OPraHn4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITACCH(PHUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCIYy U COCTaBy PEarHpyIONIMX BEIIECTB,
TErIoBOMYy  3(PQEKTy peakiuy, W3MEHEHUIO CTENEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTuro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) W HOHOB
XUMUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeHpeneeBa 1 UX BaJC€HTHBIE BO3MOXKHOCTH, HCTIONB3YS MOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIIN, DHEPTETUYECKUE YPOBHU



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

Meproiam U rpymnmnam

ChopMupOBaHHOCTE yMEHHSI COCTABISITH YPABHCHHS] XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLIUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peakui

YpaBHEHHUS peaKIUil pa3TUYHbIX THUIIOB; TOJHBIE M COKpAIlIEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YUYUThIBAs YCIOBHUS, IIPH KOTOPBIX
9TH PEaKIUU UIAYT 10 KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakKTep 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCOUHCHHI OT KpaTHOCTH MW THIIA
KOBaJICHTHOM CBS3H (G- n T[-CBHSI/I), B3aUMHOT'O BJIMSAHUA aTOMOB U I'DYIII
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pcalin3aliii Pa3JIMIHBIX

MEXaHU3MOB IPOTEKAHUS PEAKIUN

XapaKTCPHBIC XHWMHUUYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHNN XUMUYECKUX PEAKLIUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymnaM CoeIuHeHUH (IIPOCThIe BEIECTBA, OKCUIbI, THIPOKCUIBI, COJIH;
YTJI€BOAOPOBI, IPOCThIE FPUPHI, CIUPTHI, (DEHOIIBI, aANIbJETH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTBI, CJOXHBIE 3(QUPHI, KHUPBI, YIJIEBOJAbI, AMHHBI,

AMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

CpopMHUpPOBAaHHOCT, YMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUUYECKUM
dbopmysiaM W ypaBHEHHUSM XHUMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BETHYUH:

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

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a MPOAYKTA PEAKIINH

TETI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJIBI BEIIECTBA



11

12

Bnanenue cucrteMol 3HaHHM O METOJAX HAYYHOI'O NMO3HAHUS SIBJICHUN
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE ITPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUM BEUIECTB W JUIS
OOBSCHCHHUSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B IPHUPOJIE,

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

ChopMHpPOBaHHOCTE yMEHUS IPUMEHATH (UCIOJB30BaTh) 3HAHUA O
COCTaBE U CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XUMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMMYECKHE 3HAHUS U1 OOBSICHEHUS U INPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IHPUHATUS

IPaMOTHBIX pEIIEHUH Po0JieM B CUTYalUAX, CBSI3aHHBIX C XUMUEH

13

CpopMUpPOBAaHHOCTh YMEHHS TUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W H3YYCHHUE CBOKMCTB HEOPTraHMYECKUX WU
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIECBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTAITBHBIX 3aaq o pacro3HaBaHUIO
HEOPraHWYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BellecTBaMH H  J1a0OpaTOPHBIM
obopynoBanuemM; GOpMyIUPOBATH IEIM HCCIIECIOBAHUS;, TIPEICTABIATh B
pasnuaHON (opme pe3yabTaThl OKCIIEPUMEHTA, AaHAIU3HPOBATh U

OIICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYLIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMHUYECKON MH(OpMaLMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBO MHpOpMaINH, ceTh IHTepHeT n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TPOM3BOJACTBEHHOHN EATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMUMAas CMBICI TIOKa3aTelid IpeEAEIIbHON
JOMYCTUMOW  KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa



INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
O XUMHUn

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI atoMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukamuss XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEU aToMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHUS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BajieHTHbIE 2IEKTPOHBI

1.2

Ilepuonnueckas cucrtema xumudeckux diaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamdeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

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

1.3

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAsS, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHMU3MbI €€ 00pa3zoBaHus. MexXMoIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. THIBl KPUCTAUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON peréTKu

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

HEOpPraHMYECKON 1 OpraHN4ecKOi XUMHUU. 3aKOH COXPAHEHHUsI MacChl BELIECTB

CkopocTb peakiyu, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (PaKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYeCKUX peakiuil. TepMoxumMuieckre ypaBHEeHUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIIME Ha

COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.9

1.10

OnexTponutnyeckas auccoruanus. CuibHble U cinalble anekTponutsl. Cpena
BOJHBIX PpAacTBOPOB BEILIECTB: KHCIAasi, HEWUTpaibHas, IienouyHas. CreneHb
aucconuanuy. Peakiium HOHHOTO oOMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii nmokazarens (pH)
pacTtBopa

CriocoObl BEIpaKeHHsI KOHIIEHTPALUU PACTBOPOB: MAacCOBasi JA0JIsI pAaCTBOPEHHOTO
BELIeCTBa, MOJIApHAas KOHILEHTpauus. HachllleHHble ¥ HEHaChILIIECHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramnoruaparst

1.12

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBeeHne BEmecTB B cpenax ¢

pa3HbIM 3HaUeHHeM pH. MeTopl 2IeKTpOHHOTO Oaanca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIABOB COJIEH

OCHOBBI HEOPTAHNUYECKOW XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHmuecKkux

BEILIECTB

2.2

23

24

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kanui, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, >KeJie30, MeIb) M HMX coeauHeHui. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUS) M HX  COEAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckas CBsI3b HEOPraHUYECKHUX BEIIECTB, TPUHAICKAITUX K PA3TUUHBIM

KJj1accaM

2.5

Wnentudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiiny Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBIL

OCHOBBI OPTraHMYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUH XHUMHYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. BbytnepoBa. YriuepoaHblii CKeJIeT OpraHu4YeCKOW MOJICKYJIbI.
KpaTHOCTh XUMUYECKON CBS3U. S- U DP-CBS3U. sp3-, sp2-, Sp-TUOpUAM3AIUIN
opOuTasneil aToMOB yriieposa. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XMMHYECKOTO

cTpoeHus MoJeky. ['omonoru. ['omonornueckunii psa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  QyHkuuoHanbHOM  rpymme.  OpueHTanuoHHble  3(deKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccupuKaMu OpraHWYecKux BemecTB. HomeHkmarypa
OpPraHMYECKUX COENWHEHUHN (CUCTeMaThyecKas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPIraHUYCCKUX BCUICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinea

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peaknuu NPpUCOCAUHCHUA U palUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS U
nonuMepu3anui. [IpoMblnieHHbIe ¥ Ta0OPAaTOpHBIE CIOCOOBI  MONyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCakiun MPHUCOCAUHCHUA

(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs U nojaumepusanuu. [lomyueHue




AJIKaIUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUPOBaHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KaK CIOCO0 MOIyYeHHS
[IOJINMEPOB M JAPYTUX IIOJE3HBIX MPOAyKTOB. Peakiuu 3amemeHus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU I CBAPKU U PE3KU

MCETAJIJIOB. HpI/IMCHeHI/Ie allCTHJICHA

Apenbl. XHUMHYECKHME CBOWCTBa O€H30Jla: pEaKUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
roperusi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. llomydenwe OeH3onma.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoina. [lomumepusanus crupoia.

Crioco05b1 MOJIYUCHHUA U TPUMCHCHUC apOMATUUCCKUX YITIECBOLOPOJ0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCO0  YCTaHOBJIGHUS  HAJINYMS
TUIPOKCOTPYIIBL, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJyuyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakiuus ropexus.
[Tonmyuenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOb U TIIMUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu € HaTpueM, T'HAPOKCHIOM

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

Anpaerunpl. XUMHYECKHE CBOMCTBA TMPEACIBbHBIX albJETHIOB: THAPUPOBAHHUE;
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO TPpynmy (peakuus «cepedpsHOro
3epkana», B3aumojeiicteue ¢ ruapokcuaom menu (II). [Tomydyenue npenenbHbIX
aNbJETUIOB: OKHUCJIEHUE CIHPTOB, THUJpaTalus aneTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. Ocobennoct PCaKnu OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, albJAETMI0B. BbIcIine mpeneiabHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupsl U kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX >(QUPOB B
MUIIeBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIIOKHbIE 3(GUpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBAaHUE, OKUCIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJYYEeHUs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAaKIUH C Yy4YyaCTHEM CIHUPTOBBIX U




aJIBJICTUAHON TPYNI M MOJIOUHOKHCIIoe OposkeHue. [IprMeHeHHe TIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME — aucaxapuabl. ['maponus
nucaxapunoB. [lonmucaxapuiel: kpaxmai, MMKoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOIeHa W Le/UIono3bl. (DU3MYECKUE CBOMCTBA Kpaxmayia M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMmaja: TIMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢pupoB nemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHHBI KaK OPraHMYECKHE OCHOBAHHUS: PEAKIMU C BOJOW, KHCIIOTAMH,
peaKum{ FOpeHI/IfL AHI/IJH/IH KaK HpeIICTaBI/ITe.HI) aPOMaTI/I‘-ICCKI/IX AMHWHOB.
3.16 XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aMMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJIOH, oOkwucieHue. I[lomydyeHHe aMHWHOB —QJKWIMPOBAaHMEM aMMHUaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTHI Kak aM(OTepHble OpraHHYecKue
317 coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, NEHATYypallUsl, KaYECTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

CtpoeHue W CTPyKTypa IOJUMEPOB. 3aBUCUMOCTh CBOWCTB IOJIHUMEPOB OT

318 CTPOCHUSA MOJICKYII. OCHOBHBIE CIIOCOOBI MOJIYYCHHA BBICOKOMOJICKYIISIPHBIX
COCTMHEHUIM: pCaKkii MOJUMCPU3AlIUU U MMOJHUKOHJACHCAIIHUH. KHaCCI/I(I)I/IKaLII/ISI

BOJIOKOH

319 Nnentudukanus opraHnuecKkux COeIMHEHUH. Penenne skcnepuMeHTaIbHBIX
3a/1a4 Ha pPaclO3HaBaHWE OPraHNYECKHUX BEIECTB

3.20 I'enernueckas cBSA3b MEXKAY KJIacCaMH OPraHUYECKUX COETMHEHUN

4 XUMHUS U KU3Hb

41 Xumusi B TIOBCeAHEBHOM >ku3HU. [IpaBuna Oe3zomacHON pabOTHl C €IKUMHU,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOI XUMUU

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XMMHUS B
49 MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOTHBIA U MOMYTHBIA He(TIHOM
rasbl, UX COCTaB M ucnoib3oBanue. CocrtaB HehTH U e€ nepepaboTka (MPUPOIHBIC

WCTOYHUKH yTIICBOIOPOIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKpYKalolled cpenbl U €ro
43 nocneactsus. Oxpana rugpocdepsl, mouBbl, atMocdepsl, (Gaopsl U GayHbl OT
XUMHYecKoro 3arpsisHeHus. IIpoGrema oOTXOZOB M MOOOYHBIX TPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKHU SHCPIruu

4.4 O6H_II/IC NpEACTABJICHUA O IMPOMBINUICHHBIX criocobax MOJIYUCHUS XUMHNYCCKHUX




BEUIECTB (HA MpUMeEpe IMPOU3BOJCTBA aMMMaKa, CEpHOM KucioTel). U€pHas u
uBerHas  Meraurypruss.  Crekiio M CWIMKarHas  IPOMBIIUIEHHOCTD.

[Ipombinennass ~ opranuueckas  xumus. Cplpp€ 11  OpraHUYECcKOi

MIPOMBILLIIIEHHOCTH
5 Tunbl pac4€THBIX 3a7a4
51 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
" BewIeCTBA, MACCE MM 00BEMY OJHOTO U3 yUaCTBYIOIMX B PEAKIIUH BEIIECTB
5.2 Pacuérel TemoBoro agdexra peakiuu
53 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEaKIUIX
5.4 Pacuérer macchl (00bEMa, KOTMUECTBA BEIIECTBA) POAYKTOB PEAKIIHH, SCITH
' OJIHO M3 BEILECTB JAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérbl maccoBoil wiin 00BEMHOMN JOIM BBIXOJA MPOAYKTA PEAKIIUH OT
" TEOPETHYECKH BO3MOXKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOYKTA PEAKIIUH, €CITH
5.6 | 0xHO W3 BEIIECTB JAaHO B BUJIE PACTBOPA C ONMPENCIEHHOM MacCOBOM H0ei
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonab30BaHNEM MOHITHI «MaccoBas I0JIs», «MOJISIpHas
" KOHICHTPAIS», «PACTBOPHMOCTHY
Haxoxnenne MoieKkyasipHOi (opMyIibl OpraHUn4ecKOro BELIeCTBa O €ro
5.8 | MIOTHOCTH W MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIINX B €r0 COCTAB, HJIH IO

MIPOYKTaM CTOPAHMS




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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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