MHUHHCTEPCTBO MNPOCBEIEHHA POCCHUCKOM ®EJAEPALIMH
Munncrepcreo 00pa3oBaHna H MONOAEKHOH NOAHTHKE CBepAIoBcKoi o6aacTu
JdenapramenTt 06pa3oBaHHa AIMHHHCTpaunH ropoaa Exatepuntypra
MAOY COL Ne 64

COJIACOBATIO YTBEPX/IEHO

[Teaaroruyecknii copet {Emeeup MY COLLE N e
[Tpotokon Nei . f bypasess H.H
oT «29» asrycra 2024 1.

Ppni Ny |
< o .llu';m';_“J 2024 ¢
MADY : *
COALL P B4

PABOYAS NPOTPAMMA
(ID 1913865)

yuebnoro npeamera «XumHa. Yray0aeHHblH YPOBEHb»

s obyvarommxcs 10 11 knaccos

Exatepun0ypr 2024



MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHETro o011ero
obpazoBanusi(POIl COO), npeacrapnenHsix B denepaabHOM TrOCyJapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOIMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TOJIOkeHU «CrTpaTerun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoj 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywamuxcs 10-11 kmaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JIU(DPEepeHIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOAMMYIO IS
aJlanTalluy UX K ObICTPO MEHSIOLIMMCS YCJIOBUSIM JKU3HU B COLIMYME, a TAKXKE NI
OpOAODKEHUs OOydeHHUsi B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJHOW U3 TPUOPUTETHBIX JUCLMILUIVH.

B mporpaMme 1o XMMHM Ha3HAa4€HUE MNpeaMeTa «XHMHS» IOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalHI0O B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJieH, colepkKaHus,
pe3ysnbTaToB O0yueHUs M TpeOOBAHMN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CIEAYIOLIME BBIMOJIHSIEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoil olecredynBaer
NOJlyYE€HUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWHU, oOullel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3Yy4aeMoOro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHIIOB CTPYKTYPUPOBAHUS M IOCIENOBATEIBHOCTU
U3y4eHUs Y4eOHOro Marepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 0O0pa3oBaTeNbHBIX JOCTHXKEHUI OOydYarommxcs B
pamMKax MTOTOBOHM arrectanud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGn€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE IPEAMETHOE COJAEPKAHHE, 00S3aTEIbHOE
JUISL W3Y4YeHUsS B paMKaxX OTACHBHBIX MNpoduiei, mpemycMaTpuBaeT
pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpejielieHue y4yeOHOro BpPEMEHH, PEKOMEH]IyEMOTO
JUTSI U3yYCHUSI OTACITBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHUS Y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yUeHHUs MpeaMeTa
Ha yrIyOJE€HHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTelIbHOM
MIpOrpaMMBbl CpeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOyYarollerocs IO OCBOEHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOM MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHUs y4eOHOTo NpeaMmeTa
«Xumus» OcTaéTcsi BO3MOXXHOCTb BBIOOpa €ro BapUAaTUBHOW COCTABIISIFOIICH,
KOTOpasi JOJKHA OMPENEISIThCS B COOTBETCTBUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOentryanbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro MW YINIYOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoOBaHHOTO O0yYEeHHUS Ha YpPOBHE CpeIHero oOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YIIyONEHHOTO U3YyYCHHS HAMpaBlieH Ha peaJu3aluio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  JTalloM  MOJYYEHUs  XHUMHYECKOIro
oOpa3oBaHHS B paMKaX W3yYCHHs CICIUAIbHBIX €CTCCTBEHHO-HAYYHBIX U
XUMHUUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSAX CPEIHETO MPOo(EecCHOHaATLHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeaAMeTa «XUMHs OPUEHTHUPOBAHO
NPEUMYIIIECTBEHHO HA  pacliupeHue W  yriayOJieHne TeOopeTUYECKOW U
MPAKTUYECKON MOJTOTOBKU OOYYarolIUXCs, BRIOPABIIMX ONpeaeaEHHbIN Mpoduiib
oOy4eHMsl, B TOM YUCJIE C MEPCIIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUs] XUMHUUECKOTO
oOpa3oBaHus B OpraHu3anusx nmpodeccruonansHoro oopasoanus. Hapsigy c atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBFHOM IMPOTpaMMBI  CpPeAHEro oO0Iero oOpa3oBaHHS
U3y4yeHUe ImpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3aJay



BOCIUTAHUSA U COLHUAIBHOIO PAa3BUTHUS OOyyaroummxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUH pallMOHATU3allMKd y4eOHOTO TpyJa U
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4eHHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
Heopranuyeckas Xxumus». [Ipu onpeneneHnn MoaX070B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allid COACpP)KAaHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 33 OCHOBY
npuHaTel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJaEHHOTO
YPOBHEW U3yueHUs MpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYNHOCTh IPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yrayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUA O CTPOCHUM BELIECTBA, XMMUYECKOM CBS3UM U 3aKOHOMEPHOCTSX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. HM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX MPEJCTABICHUSAX O CTPOCHUU aToMa. XHMUMHUYECKAsl CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpOBaHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IMPOLIECCaxX U ANEKTPOJIU3€E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHU yaensaeTrcs 0co00e BHUMaHKWE BOPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yriayO0aEHHOTO YPOBHS M3YUYEHUS JIJISl KJIACCOB ONpeeEHHOro npodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMHKO-(U3UYECKOro Mnpoduiis 0oJbInoe
3HaueHHUe OyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JaHHOM Cllyyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAss Teopusl (MOJEKYJisspHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS



MAacCbl W JHEPrUH, 3aKOHbl TEPMOJMHAMHKH, IJIEKTPOJIM3a, MPEACTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpeMs B cCoAEpKaHWM TMpeaMeTa ISl KIAacCOB XHMHUKO-
Oounonornyeckoro nmpoduiist OONbIIMKA yAENbHBIA BeC OyleT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae TpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUIUIbI, OEJIKU, YIJIEBOJbl, HYKJICHUHOBbHIE
KUCIOTHI U Apyrue. [Ipy 3TOM 3HaHUA O COCTaBE M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy’)KaT OCHOBOM IJI1 HW3y4YEHHS
CYIIIHOCTH TPOIECCOB (POTOCUHTE3A, IbIXaHHUSI, TUIIEBAPEHUS.

B muranme ¢dopmupoBaHHS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyUHbIX
3HAaHUM HM3y4YeHHE MpeaMeTra «XHUMHUsD Ha YriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpPEJAMETAMU, BXOISAIIMMH B COCTaB
npeaMeTHbiX obnacteld «EcTecTBeHHO-HAay4yHBIE MOpeaMeThD», «MaTeMartnka u
uHpopmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIIyOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHero ooliero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7a4yeil MepPBOCTENIEHHON 3HAYMMOCTH SIBJIsIETCS (DOPMUPOBAHHE OCHOB
HAayKM XUMHUHA Kak O0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemienue
TOM 3a7auu Ha YIIyOJIEHHOM YpOBHE U3YYEHHS TMIpeAMeTa MPeroiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJCTABICHUN: O MaTepUaIbHOM €JIMHCTBE MHUPAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUM MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylleil poiu B oOecreueHuu
YCTOMYMBOTO  pPa3BUTHA  YEJIOBEYECTBA: B  pEHICHUH  MpoOemM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILEBOM 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUH HOBBIX MAaT€pHUaIOB, HOBbIX ICTOYHUKOB YHEPTUH, B
0o0eCcreYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYpPhl YEJIOBEKAa, a TAKXKE JKOJIOTUUECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MIPUPOTHON Cpee;

e OCBOCHHME CHCTEMbl 3HAHHUM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOM KapTUHBI MUpaA: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJISIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



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

dbopmupoBaHue y O0yJaroIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUISI OOBSICHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUS MPOOJIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3HPOBAHHS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  TepepaboTKoi
BEIIICCTB;

yrayOJdeHHe  TPEJACTaBICHHA O  HAyYHBIX  METoJaX  IO3HaHWS,
HEOOXOJUMBIX I MPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM JISATEIIHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAIOIIUX
(GyHKLIMIA LETOCTHOM CHCTEMBl CPEIHEro oOmero oOpa3oBaHUs NPH HU3YYEHUU
npeaMera  «XuMHUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUe LIeJU U 331a4H, KakK:

BOCIUTaHUE YOEXKAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMPOLECCY TBOpPUYECTBA B OOJACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYAIbHBIX U TBOPUYECKUX
criocoOHocTe oOy4varonuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHUS K CaMOOOpPa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBUIO yCHENTHOM MPpo(heCCHOHAIIBHOM U OOIIECTBEHHOH JIeITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHupoBaHUEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPbI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN eI TEIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHHUS XUMHUH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero obpasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

[IpencraBienne o KiacCHU(pUKAMU OpraHuveckux BemecTB. [lonsatue o
dbynkmonansHOU rpymnme. ['omosnorus. 'omonornyeckue psaapl. CucremMaruyeckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuaibHble Ha3BaHUS
OTJEJIbHBIX MTPEACTABUTEIICH.

DNEKTPOHHOE CTPOEHUE aroma Yrjiepofa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUA. BaneHTHble BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OPTraHUYECKUX COCAUHEHMSX. Tumbl TUOpPUAM3ALMM aTOMHBIX OpOuTanei
yriepoja. Mexanusmbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHBIA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OnunapHasi, 1BOMHas U TpoiHas cBA3b. COCOOBI pa3pbiBa CBSI3EM B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM panukane, HykjiIeopuie u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAUCHHE TEOPUU CTPOCHUS
OpraHUYeCKUX CoeAVHEHUU. MoJeKyasipHble W CTPYKTypHbIE  (HOPMYIIBL.
CtpyktypHble (OpMyJbl pa3IMUHBIX BHUJIOB: pa3BEpHyTas, COKpall¢HHAs,
ckenetHass. M3omepus. Bunabl u30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbIe AQ(PEKTH B MOJEKYIaX OPTaHUYECKUX COCMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

OcobeHHocT U KjiaccuUKalMs OpraHudeckux peakiuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajiaMH Ha UX
OCHOBE, OIbBITHl MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU
(utaBieHue, OOyIJIMBaHME M TOPEHHUE), KOHCTPYMPOBAHHE MOJENICH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ alKaHOB, Sp-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOTIO 3AMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmysa, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKUX CBOMCTB MajibiX (IUKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmya, HOMEHKIATYpa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKEHOB, Sp*-
rudpuan3aIys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIHMH IPUCOEAVHEHUS, 3aMEIIECHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30MepHsl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, MMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popmMmysa, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKyIbl OeH3ona. dusnmyeckue CBOICTBA apEeHOB. XHMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIECHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctupoia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytaeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



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

['eneTnyeckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCaMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMeIIeHrs TajoreHa Ha TUIPOKCOTPYITY, HUTPOTPYMMy, IMAaHOTPYIIY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wIENoYd. B3auMoaencTBUe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Toustue 0 METaJIJIOOPTaHUYECKUX COEIUHECHUAX. Hcnons3oBanue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHHUKE U TMPU CHUHTE3E
OpraHUYeCKUX BEIIECTB.

DOKCIIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHS] BEIIECTB M HX MPEBpALICHUN:
n3ydeHue (QU3NIECKUX CBOWCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaKIuii yriaeBoAOpOJ0B Pa3IMYHBIX KJIacCOB (0OeciBeUMBaHUE OPOMHOW WIIH
HMOJHOM BOJIbl, pacTBOpa MEpMaHTaHaTa Kajus, B3aUMOJICHCTBUE allCTUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HDTWICHA U
M3YUCHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyueKiusaMu «HedTb» u «Yromby», ¢
oOpa3niaMyd  IUIaCTMAacC, KaydyKOB M PE3WHBI, MOJCIUPOBAHHE MOJCKYJ
YIJIEBOJIOPO/IOB M TaJIOT€HIIPOU3BOAHBIX YTIIEBOI0POIOB.

Kucsiopoacoaep:kaniue opranHndecKkue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcrnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
MeTaHoJla W JTaHoyia). ['oMojormueckuii psa, obmas GopMyrna, H30MEpHs,
HOMEHKJaTypa ®W  Kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIHUPTOB. BoOAOpOJHBIE CBA3M MEXIYy MOJEKYJIaMU CIOUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIMUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOJIa
Ha opraHu3M denoBeka. CrnocoObl MOJMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUMYECKUX U
XUMHUYECKHUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — OSTWICHIVIMKOAb W TaulepuH. Duszndeckue u
XMMHUYECKUE CBOMCTBA: pEaKIMU 3aMEIICHUS, B3aUMOJACHCTBUE C OPTaHUYECKUMH
W HEOPraHWYEeCKUMHU KHCJIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHUE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s! osrydeHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKHME  CBOMICTBAa  aJIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETHUIbI.
CriocoObl OJTy4eHHs ¥ IPUMEHEHHE allbJIETH/I0OB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCTOT. 30Mepus U HOMeHKIaTypa. Du3ndeckue CBOMCTBA
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHUCIOT. BogoponaHbie CBS3H MEXITY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C YYaCTHEM YIJIEBOJOPOJHOIO pajidKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX U apPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJE8As,
JUHONIeH08as KUcIoThl. CrocoObI MOMyYeHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHCJIOW H
IIEJIOYHOM Cpelie.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJTIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOTO CHHpPTa JUXPOMATOM Kaius (BO3MOYKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAeTHlIbl (C THUIPOKCHUIIOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peakuus raumepuHa ¢
ruapokcugom Mmeau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKo3bl ¢ ruapokcuaom menu(Il), BzaumoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIEPUMEHTaIbHBIX 3a7a4 1Mo TeMaMm «CHnupTel U
denonb, «KapooHoBbie KUCTOTHI. ClOKHBIC YDUPHD».

A30T- U cepocoep:KRale OPpraHnvecKue coeIMHEeHHusl.

AMMHBI — OpraHMYecKue MPOU3BOJHbIE amMMuaka. Kiaccudukanus aMUHOB:
anudaTUyecKue M apoOMAaTHYECKHE; TIEepPBUYHbIE, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne moiekyn, oOmas (Gopmyia, U30MepHsi, HOMEHKIATypa U (pU3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA amu(paTUUECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aMMOACHUCTBHAE NEPBUYHBIX aMUHOB C a30TUCTOW KHUCIOTOM.
CoJ aJIKWJIaMMOHHUSL.



AHHUIIMH — TIPEACTaBUTENb aMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHaA. B3auMHoe BIUSHUE TPYII aTOMOB B MOJeKyJie aHuiauHa. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CrocoObl
NOJlyYEeHUs M TNPUMEHEHHE aau(paTHUecKUX aMHHOB. llomyueHue aHunmHa U3
HUTPOOCH301a.

CepoopraHuecKrue COCTMHECHHUS.

buosornyeckn akTUBHbIE BelIECTBA

OOwras xapakTepucTHka yriaeBooB. Kinaccudukanus yrieBonoB (MOHO-, 1H-
U rnonucaxapuiel). MoHocaxapuIpl: TJIIOKO3a, (pPYyKTO3a, Tajlakro3a, puodo3a,
ne3zokcupuOo3a. duznueckue CBOWCTBA U HaxoxJeHHe B mpupone. dortocuHTes.
XHUMHUYECKHE CBOMCTBA IIIFOKO3bI: PEAKIUU C YYACTUEM CIIUPTOBBIX U AJIbJIETUAHON
IPYIIl, CIOMPTOBOE W MOJIOYHOKHCIIOE OpokeHue. lIpuMeHeHuwe TIIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBHOCTH OpraHusMa. Jlucaxapuasl: caxapo3a, MajJbTo3a U
JaKkTo3a. BoccTaHaBnMBaroIKe 1 HEBOCCTAHABIMBAOIINE AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W Henono3a. CTpoeHME MAaKpOMOJIEKYJ Kpaxmania, IVIMKOT€Ha |
LEJUTI0N03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKHE
CBOMCTBA Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUIIOJIO3bI: TUIPOJIN3, MOIyYeHHE 3PUpoB Leoa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).

Kupsi. Ctpoenue, GpU3NUECKUe U XMMUYECKUE CBOWCTBA XKUPOB: TUAPOJIH3 B
KHUCIION U 11eoyHon cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEP KAIINX OCTATKU
HEIPENENIbHBIX KUPHBIX KACIOT. JKUpBI B IpUpOIE.

MBpBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE ICHCTBUE.

Amunokuciotel. HoMeHnknatypa u nzomepus. OTAENbHBIE TPEACTABUTENHN O
AMUHOKHUCIIOT:  TJIMUMH, ajJaHuH. @DU3WYecKue CBOMCTBA aMHUHOKHUCIOT.
XVWMUYECKHE CBOWCTBA aMUHOKHCJIOT Kak aM(OTEpHbIX  OpraHUYEeCKHX
COCMHEHUM, peakuus MOJMKOHACHCAllUM, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIMU3, JACHATypalus,
KayeCTBEHHbIE PEAKIIMH Ha OEIKH.

OKCIEpUMEHTAIBHBIE METOAbl M3y4YEHHUsS BEIIECTB M HX MPEBpAIICHUIL:
pacTBopeHre O€NKOB B BOJIE, JEHATypalusi OEJIKOB MpU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, peIIEHUWE JKCIEPUMEHTAIbHbIX 33Ja4 [0 TeMaM
«A30TColepKalMe ~ OpraHudecKkue  coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouIeKyIsIpHbIE COeIMHEHUS.



OCHOBHbBIE MOHSATHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJUMEpPU3AIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCAIIHS.

[Tomumepubie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, TOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TMOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
nonudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DI1aCTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(6yTaareHOBBIN, XJIOPOIPEHOBHIN, H30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO HAa3HAYCHUSA (Temon, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpasiaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYCHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
KaydyyKOB, pEIIEHUE JKCIEPUMEHTAIbHbIX 3adad 1o Teme «Pacno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnbie 3agaun.

Haxoxnenue MoJnekyasipHOH (GOpMysbl OPraHHMYECKOTO0 COCIMHEHHS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €r0 COCTaB, HaXOXJEHUE
MOJIEKYJISIpHON  (OPMYJIbI OPraHUYECKOro0 COeAUuHEHUs 1Mo Macce (00bEMy)
MPOJIYKTOB CropaHusi, MO KOJUYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiuu W/WIM HCXOMHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJYyUEHHUsI, OMpeeeHUue JO0JM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUUECKHU
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXIpeaAMETHBIX CBSI3€U NPU U3YUYEHUU OPTaHUYECKOM XUMUHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUWA, TaK U TOHSITUH, MNPUHATHIX B OTIEIbHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOJCHUE, H3MEpPEHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®dusuka: Marepusi, aroM, JJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYIIa,
OPHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEIUYWHBI, C€IUHUIIBI W3MEPEHUS, CKOPOCTh, DHEPrus,
Macca.



buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, meTabomm3M,
HACJICJICTBEHHOCTh, aBTOTPOMHBIA M TeTepOoTpOdHBIM THI THTAHUSA, OpOKEHUE,
dboTocuHTE3, HbIXaHWE, OCJIKW, YIVIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

["'eorpadusi: moyie3HbIe HCKOMTaeMbIe, TOILINBO.

TexXHOJIOTHS: THIIEBbIC IPOIYKTHI, OCHOBBI PAllMOHAJIBLHOTO ITHTAHUA,
MOJOIIIME CPEJICTBA, MATEPUAITBI M3 UCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

Heopranuuyeckasi xumusi.

[lonoxxenne HemetawioB B Ilepuoandeckod cUCTEME XHUMHUYECKHX
anemeHToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MPUMEpE KHUCIOPOJa, CEPHI,
dbocdopa u yriepona).

Bonopoa. Ilomydenue, ¢uznueckre M XUMUYECKHE CBOMCTBA: PEAKIMHU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['Wapuibl.
TonnaMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, crnocoObl MOTydeHus, (U3HUUYECKUE U
XUMUYECKUE CBOMCTBA. ['aioreHoBOaOpoAbl. BaxkHelne KUCIOpoAcoIepKalline
COEJIMHEHHUS TajoreHoB. JlabopaTopHble U TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYECHHUS
rajgoreHoB. [IpumeHenune rajJoreHoB U UX COCIMHEHNM.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
kuciopoaa. Ou3MUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. HaxoxzaeHue B TpHUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE U
xumudeckue cBoictBa. CepoBogopon, cyibuasl. Oxcun cepoi(IV), oxcua
ceprl(VI). CepHucras u cepHass KUCIOTBI U WX cojid. OCOOEHHOCTH CBOWCTB
cepHoil KucnoThel. [IpuMeHeHne cepbl U €€ COeTMHEHU.

A3zor. Haxoxnenue B Tmpupojie, CHOCOOBI TMONy4YeHUs, (U3NYECKUE U
XUMHUYECKUE CBOWMCTBA. AMMMAK, HUTpUIbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azora
U €ro COeIMHEHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, CrnocoObl MOTydeHHs, (PU3UUYECKUE U
xumudeckue cBoictBa. @ochuapl u dochun. Oxcunsl dochopa, ¢ochopuas
kucnora u e€ conu. [Ipumenenune ¢ocdopa u ero coenunHeHuit. dochopHbie
yaoOpeHus.

VYraepon, HaxoXJaeHHWE B NpUpojae. AJUIOTPONHBIE  MOJIU(PUKAIMY.
duznueckne W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX



yriepoaoMm. Okcup yrinepona(Il), okcun yriepona(IV), yrombHas kuciora u eé€
coJiu. AKTHUBUPOBAHHBIA Yroyb, agcopOuusa. DyinepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHue MmpocThIX BEIIECTB, 0OPa30BaHHBIX YTIEPOAOM, U €ro
COEJIMHEHUMH.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydYeHHs, (PU3NUYECKHE U
xumuueckue cBoiictBa. Okcun kpeMuusi(IV), kpemMHHEBas KHCIIOTA, CHIIMKATHI.
[IpumeHeHne KpeMHus U ero coeAnHeHuil. CTEKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

bop. Haxoxnenue B mpupojge, crnocoObl ToJNydeHHs, (uandeckue u
XUMHYECKUE CBOKCTBA.

[Tonoxxenne MetayioB B [leproanyeckoid CUCTEME XUMHUYECKHUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOCHHSI DJIEKTPOHHBIX O000JOYEK aTOMOB MeTawioB. OOmme
¢usznyeckue cBoiicTBa MeTawioB. [IpuMeHeHue MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIIOB.

DNEKTPOXUMHUUYECKUI  psAJl  HanpsokeHuid  MertamuioB.  OOmme  crnocoOsbl

NOJTyYEHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTBI OT
KOPPO3UHU.

OOmas xapakrepuctuka MetamioB IA-rpynnsl Ilepuonnyeckoil cuctemsl
XUMHUYECKUX 3JIEMEHTOB. JIUTui, HaTpuil M KaJlui: mojydyeHue, (Ppusnveckue u
XUMHAYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCIUHEHUM.

Oo6mas xapakrtepuctuka MmetauioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX 3J1€MEHTOB. bepniunii, MaruHuil v KanblUUii: NoJy4YeHue, pusndeckue
U XUMUYECKHE CBOMCTBA, NPUMEHEHHE IPOCTHIX BEIIECTB M UX COCIAUHEHUMU.
’KéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS!.

ATIOMHUHMI: TToTyyeHue, GU3ndecKkue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIeCTBA M €ro coeAuHeHud. AMdoTrepHble CBOWCTBA OKCHUAA U
ITUAPOKCUIA ATFOMUHUSA, TUAPOKCOKOMIIIIEKCHI AIFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpymm  (b-rpymm)
[leproanyeckor CHCTEMBI XUMHUYECKUX DJIIEMEHTOB.

@u3nYecKne U XUMUYECKHE CBOMCTBA XpOMa MU €ro coeauHeHn. OKCHIBI 1
ruapokcuapl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarbl u auxpomathl, HX
OKHUCIIUTEIIbHBIE CBOWCTBA. [lomydenne u npumMeHenne xpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua W €ro COEAWHECHUU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBONCTBA.

duznyeckue U XMMHUYECKHUE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIEL,
rugpokcuasl u conu xkeneza(ll) u xenesa(Ill). [Tonydenne u npuMeHEHUE Kene3a
U €ro CIUIaBOB.



Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
MIPUMEHECHUE MEJIN U €€ COCTUHEHUN.

301010 U cepeOpo: HaxOXIEHHWE B TMPHUPOJE, CIOCOOBI MOJTyUYEHUS,
bu3nUecKue 1 XUMHUYECKUE CBOMCTBA.

[Muuk: momydyeHue, (Qu3MUecKrue M XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IMHKA. [[pumenenune
LMHKA ¥ €r0 COCTMHECHUI.

PryTh: HaxoxaeHWe B TMPUPOJE, CIOCOObI MOMy4YeHHUs, (U3UYECKUE WU
XUMHYECKUE CBOKCTBA.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOPEHHE cephl, ¢ocdopa, Keine3a, MarHus B
KUCJIOPOJIe, HW3Y4YEeHHE KOJUIEKIMU «MeTtamnel ¥ CIjlaBbDy, B3aUMOJICUCTBUE
HICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IEJI0Y€EN, KAaYECTBEHHBIE PEAKIIMH HA HEOPTaHWYECKHUE aHHOHBI, KATUOH BOAOPO]Ia
M KAaTHOHBl METAJUIOB, B3aWMMOJCHCTBUE THAPOKCHUIOB ATIOMUHHS U IMHKA C
pacTBOpaMM KHUCJIOT U LIEJI0YEH, PELICHUE 3KCIIEPUMEHTAIbHBIX 331a4 I10 TEMam
«T"anorens», «Cepa u e€ coequHeHUs», «A30T U Gochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYII.

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCJA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukamms XuMruieckux 3JIeMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJISM.
DJIEKTPOHHBIE KOH(UTYPAITUU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(MDUTYypallMi HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XUMHAYECKUX DJIEMEHTOB
J.N. Menneneera. CBsA3b nepuoanyueckoro 3akoHa u llepuoanueckoi cuUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM ¢ TIepuojaM. J3JHA4YEHUE
nepuoguueckoro 3akona /[.1. Menpneneesa.

XuUMHYECKass CBA3b. BuUIBI XUMHMYECKOM CBS3U: KOBAJICHTHAs, WMOHHAs,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUSI KOBAJCHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. JHEPrusi U IauHa cBsi3u. [1oysipHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOW CBSI3U. BaJIEHTHOCTH M BAJECHTHBIE BO3MOXHOCTH
aToMOB. CBSI3b JJICKTPOHHOM CTPYKTYpPhl MOJIEKYJ C HMX T€OMETPUUYECKUM



CTpOCHHEM (Ha NpPUMEpPE COEAMHEHUN 3JIEMEHTOB BTOpOro mnepuojaa). KparHbie
cBsi3u. HMoHHasg, MeTauMyeckas W BOJOPOAHAs CBSA3b. MEXKMOJIEKYISIPHbBIC
B3aUMOJECHUCTBUA.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. MctuHHble pacTBopsl. IpencraBinenue o
KOJUIOMTHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JoJIsl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIE U
HEHACBIIIEHHBIE PACTBOPHBI, paCTBOPUMOCTh. Kpucrannoruaparsl.

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMIUIEKCHOTO HOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYCHHE KOMIUIEKCHBIX COCIHMHEHUM.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

Knaccudukanuysa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATILHBIC
Ha3BaHUs OTJAEJIbHBIX MPEACTABUTEICH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanusa XUMHUECKUX pEeakUuidi B HEOPTAaHMYECKOW M OpPraHUYEeCKON
XAMHUU. 3aKOH COXPAHECHUS MACChl BEUIECTB; 3aKOH COXPAHCHUS U NPEBPALICHUSA
SHEPIUM MPU XUMHUYECKUX peakiusax. TernaoBbie 23 (HEKThl XUMUYECKUX PEaKIUu.
TepMoXuMUYECKHE YPaBHEHHUS.

Onextponutnyeckas gucconuanus. CuiibHble H  ciaOble  AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpaIbHAasd,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUSI.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOrO OasaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

CKOpOCTh XMMHYECKOW peaKkilnu, €€ 3aBUCUMOCTb OT Pa3jNYHbIX (haKTOPOB.
['omorenHbIe U rereporeHHsle peakuuu. Karanus u kataan3aTtopsl.

OO6paTtuMble 1 HeoOpaTUMbIEC peaklui. XuMHUeckoe paBHoBecue. KoHncranTta
XAMHUYECKOTO paBHOBeCUA. DakTOpbI, BIMSIONIME HAa TOJOXKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunuun Jle [larense.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHs] BEIIECTB M HUX MpPEBpallCHUN:
pa3oKEHHE TEPOKCHJA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, MPOBE/ICHNE PEAKIMii HOHHOTO OOMEHa, ONpeiesieHue
Cpeapl PacTBOPOB C IMOMOIIBI0 WHIAWKATOPOB, HW3YYEHUE BIIMSHUA PA3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XWMHYECKOW PEAKIMU € TOJOKEHHE XUMHUYECKOTO
PaBHOBECHSL.

XHUMHS U KU3Hb.



Ponp xuMuu B oOecrieueHuu yCTOMYMBOTO pa3BUTHA yenoBeuecTBa. [lonstue
O Hay4HBIX MeETOAAaX IIO3HAHUSA M METOJNOJIOTMM HAy4YHOIO HCCIICIOBAHMUS.
Hay4uHble NpUHIHUITBI OpraHUu3aluil XUMHYECKOT0 MPOU3BOACTBA. [IpoMbIIeHHbIE
CIOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbIliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPENbl U €r0 IMOCIEACTBUS.
Ponp xuMun B 06ecieYeHIH SHEPTETHUECKOM 0€301TaCHOCTH.

Xumuss ¥ 3I0pOBbe UeloBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, MHUIEBbIe J00aBKU. Poib Xumuu B
o0ecrneueHnH MHUIEeBO 0€30MacHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€301acHOr0 MCIOJIb30BaHUS IMpPENnaparoB OBITOBOW XUMHHM B IIOBCEIHEBHOU
KU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
0eTOoH).

XuMus B CEJILCKOM X03sicTBe. OpraHu4ecKue U MUHEpaIbHbIE yA00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTe€puaibl, KPACKH, CTEKIIO, KEpaMHKa.
Martepuaisl 11 31eKTpoHUKU. HanoTexHoIornu.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WIK O0BEMY OJHOIO W3 YYACTBYIOLIUX B PEAKLUU BEIIECTB,
Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBAa) NMPOAYKTOB pEaKIUH, €CIU OJHO U3
BELIECTB MMEET MpHUMecH, Macchl (00bEMa, KOJMYECTBA BEILECTBA) MPOAYKTa
pEeaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEM pPAacTBOPEHHOTO BENIECTBA, MACCOBOM JOMW W MOJSAPHOU
KOHLIEHTpallMi BEUIECTBA B PAcTBOpPE, AOJIM BbIXOAA MPOAYKTa PEAKLUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MeXNpeAMETHBIX CBA3€H MNpU  HU3yYEeHUHM oOmed u
HEOpPraHU4eCcKol XuMuu B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHHA, TPUHATHIX B OTAEIbHBIX
IIpeAMETax eCTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KJIacCHU(PUKALMS, MEPUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, DIKCIIEPUMEHT, MOAEIb, MOJIEIIMPOBAHHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEHUTPOH, MOH, U30TOMbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, SHEPIE€TUUYECKUI YPOBEHD,



BEII[ECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
bu3NYecKue BEIMYUHBI, ¢IMHAUIIBI U3MEPECHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHus3M, 3KOcUcTeMa, onocdepa, MeTadoIM3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBOIbI, HYKJICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpABI, TOPHBIE MOPOIBI, TIOJIC3HBIE UCKOMAEMBbIC, TOILIUBO,
pPECYPCHL.

TexHonmorusi: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprus, CTPOUTEIbHbBIC
MaTepHUajbl, CEILCKOXO03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIIICHHOCTD,
dhapMarieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKType
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEAECIICHHUIO; HATMYNE MOTUBALIUNA K
O0Oy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEJILHOW M MPAKTUUYECKON JeATEIbHOCTU
oOydJaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBQXEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMaxX M MNPAaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W TMO3HABATEJbHBIX 3aJlay, BHITTOJTHECHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HaAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHBIX BUJIOB YUCOHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBaXEHUS K TPOIECCY TBOPYECTBA B 0OJACTH TEOPUU M MPAKTUUYECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WHQPOpPMAIUK O MEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAHUSI IIEHHOCTEH 3JI0pOBOTO0 U 0Oe30MacHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

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

MOHMMAHUSl LIEHHOCTH TNpPaBWJI HHAMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYalIUAX, YTPOKAIOIIUX 37I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEIhCKON
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWHM NPaKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPodeccruidl pa3IuvyHoOro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMUH;

YBOKEHUS K TPYAY, JIOJSAM TpyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBLHON TPaCKTOPUU
oOpa3zoBaHus, Oymymiedl mpodeccuu W peanu3alid COOCTBEHHBIX JKHM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HPKOHOMMYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENOPUATHS JCUCTBUM, NPUHOCIIIMX BPEH  OKPYKaAOIIEH
NPUPOIAHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJATONPUSTHBIE IKOJIOTMUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJIOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOIO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IMHCTBE MPUPOJIbI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTM XHUMHHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJId B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHOM KYJIbTYpPhl, B PEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO 4YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH: TIIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATENIbCKOM e TeTbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccrHoHaaIbHOM
JEATEIIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOydarOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, cUcTeMa, Hay4dHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCAJIbHbIC y4e€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreunBaroIme dbopmupoBanue (GyHKIIMOHATHHON
I'PaMOTHOCTH M COLIMAIBHON KOMIETEHIIUN 00Y4atoIuXCs;
CHOCOOHOCTD oOyuaromuxcs UCII0JIb30BATh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbIe JJOrMUYecKue AeiiCTBHS:

CaMOCTOSITETbHO  (hOpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTAThl AEATEILHOCTU C MOCTABJICHHBIMU LICJISIMH;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHWU MPUEMBI JIOTMYECKOTO MBbIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy U3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B PpPaccCMaTPUBAEMbBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICINIH, MPEOOPA30BHIBATE MOJIC/ILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XUMHUYECKOU



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMyIMpoBaTh LIEIH U 3314l UCCIEAOBaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITETILHO C(OpPMYJIMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUITAHUPOBAHUS M IPOBEACHHS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylsibTaT, (POpMyIUpOBaTh
0000IIEHNS U BBIBObI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTaTOB MCCIIEA0BAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS MPAaKTUYECKHX 3a/1ad, IPUMEHEHUIO pa3JInYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManMu (HAYy4HO-
NOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHUs, CIPaBOYHBbIE MOCOOus,
pecypcsl MHTepHeTa), aHaau3upoBaTh MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (HopM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIUpPOBaTh 3aNpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YyYeOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMBIT HCHOJb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM $A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MNpPUMEHATh MeXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C Mpe3CHTAIMel pe3ybTaTOB IO3HABATEIBHOU JAESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBIIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHUS MO3ULIUMN B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPE/UIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBINA Ccroco0 HX pemeHus ¢ Y4YETOM IOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISATh CAaMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHaIu3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3yabTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriyOJa&éHHOM
YPOBHE Ha YpPOBHE CpeaHEero oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl yueOHOro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHUS U CIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHbIX Y4eOHBIX
CUTYalMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PE3yNbTaThl MPEACTABICHBI IO TOJaM
U3YUYECHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ pOoJu B 00ECIEUEHUU yCTOWYHMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SIHEPIrEeTUUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuy, B obecrnieueHun PalMOHAJILHOTO
MIPUPOOTIOIL30BaHNS, B (OPMHUPOBAHUA MHPOBO33PCHUS M OOIIEH KYyJIbTYpPHI
YeJIoBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJTHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0Ooyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alvMs AaTOMHBIX OpOuTaneil, HWOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, QyHKIIMOHATbHAS
TpyIa, paadKal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TNPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOJOPOJIHI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
W TpeBpalleHUs DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTA U CUCTEMHOCTH XMMHWYECKUX SIBJICHUM; MPEIACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEaKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U I'PYIIl aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdekThi, opueHTanTs! 1 u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
NEATEeTbHOCTH  4eJOBeKa, OOIUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIA, TEpepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTAHABJIMBATh MUX B3aUMOCBS3b, MCIIOJb30BATH COOTBETCTBYIOIIME MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMII;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

MCIIO0JIB30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTABJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISITb YPABHEHUSI XMMUUYECKHUX PEAKUUU U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMA  IMOCPEACTBOM  COCTAaBJICHUSA
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTAaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMUIA;



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

c(hOpPMHPOBAHHOCTh YMCHUMN: yCTAHABIMBATH MPUHAIC)KHOCTh HM3yUCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynmne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBoauUTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHUYECKUX BEILIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TJULEPHUH,
ATWICHIJIMKONb, (GeHos, (QopManbIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
opranuueckux BeniectB A. M. ByTiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
buznueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHMUHbIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaJIMCHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETUJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTieBOJAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYHD  CBSI3b  MEXKAY HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEAKIMl C HCIOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3M (OG- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB NIEPEepadOTKH;

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

chOpMHPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



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

c(hOpPMHUPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHM U TIPEJCTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHajJbHOI0 €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMKN C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMHUYECKOU
GbopMyIIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TUNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepaboTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJYyYeHHE W U3YUYECHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpalieHusi ¢ BeHeCTBaMU M J1A0OpaTOpPHBIM 00OpPYJIOBaHUEM,
dbopmMyIHpoBaTh 1€JIb UCCIEIOBaHUS, TMPEJACTABIAThH B pazudyHoOu dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH 11e71eCO000pa3HOr0 MOBEACHUS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH noka3aress [1JIK;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmaiuu, IHTEepHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, nepepadarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHO 3a1auei.



11 KJIACC

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

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B pEUICHUU MPOOJEM HKOJOTHMUECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOILIECHHMS K CBOEMY 3J0POBbIO M IPUPOHOU

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

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTANId, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEAJIEKTPOJUTHL, 3JEKTPOJUTHYECKAs JUCCOLMALMS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JIICKTPOIUTHUUYECKON MUCCOIUAINU, TEPUOIUYECKUNA
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHS] SHEPTUHU TIPU XMMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JEKallue B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
IPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJIIDHOM  YpPOBHSIX; TIPEJICTAaBIECHUA O MEXaHU3Max XUMHUYECKHUX
peakiui, TEpPMOJMHAMUYECKMX M  KHUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(akToIIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHWH U OE30MacCHOM
WCIIOJIB30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY M MPAKTUUYECKOU
NEATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTraHWYECKUX BEIIECTB U UX MPEBPaIlCHUIT;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XMUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss (GOpMysT BEHIECTB M  YpPaBHEHUH XMMHUYECKUX  PpEaKILUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJAMHEHUSX, BUJ XMMHUYECKON CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUINA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOpMUPOBAHHOCTh ~ yYMEHHM:  KJIacCH(UUIUPOBATH:  HEOPTaHUYECKUE
BEILIECTBA I10 UX COCTaBY, XMMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3P (EKTy peakluuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPUOJIOB
[Tepuognueckont  cucrembr .M.  MengeneeBa, UCHONB3YS  TMOHSATHUS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucrembr J[. U
MeHeneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHMCHIBaTH)  OOIIUE
XMMHYECKME  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IOJITBEPKIATH
CYILLIECTBOBAHUE T€HETUYECKOU CBSA3M MEXIY HEOPraHWYECKUMHU BELIECTBAMHU C
IIOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKINN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOrO OajiaHca
ATUX PEAKIMH; peaKkIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEAKUMM  THUAPOJIW3a;  PEaKIul
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEpe THUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jekcTBuil (mpuHIuin Jle [llarense);

cOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHUYECKUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJIeIUPOBaHUE,
HKCIIEPUMEHT (pPeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U ISl OOBSICHEHUS XMMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISITH B3aWMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALWs;
Macchl BEIIECTBA WM 00bEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
uin 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJI0BOro s dexra
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IMOKAa3aTesisi pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JIAHO B BHUJE PacTBOpaA C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa peakiuu; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (NMpOBEAEHUE  peakluuii HMOHHOro  oOMeHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBI) HWHJWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
DKCIEPUMEHTANBbHBIX 3ada4 1o TemaM «Metawiby u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUJI 0€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€ldb HMCCIECNOBAHUS, TMPEIACTABIATH B
paznu4HON (GopMe pe3ybTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYIECKOM
nocyol M j1abopaTopHbIM OO0OpyAOBaHHEM, OOpaIIeHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4yHas
JUTepaTypa, CpecTBa MaccoBoil uHbopMmaruu, uTepHeT U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYIO0 WH(OpMaInio, mepepadaTriBaTh €€ W HUCIOIh30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruueckue o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypes:
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Hroro no pazneny 8
Pa3nea 2. Yriesogopoasbl
1 [IpenenbHbIE YIIIEBOJOPOABI — AJIKaHBI, 5 1
LUKJIOAJKAHbI
5 HenpenenbHble yrieBogopo/ibl: aJIKEHbI, 14 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 4
24 [IpupoaHbIE HICTOYHHUKH YITIEBOAOPOJOB U UX 3
nepepadoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1
Hroro no pazneny 30
Paznen 3. Kucinopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 10 1
39 KapOonusbHble COeTUHEHUS: allbIETUIbI U 16 )
keToHbl. KapOoHoBbIe KucaoThl. CII0KHBIC




‘ a¢upsI.

Hroro no pazaeny

27

Pa3znen 4. A30T- 1 cepocoaepxkamue OpraHuyecKue coe{uHeHus

4.1 AMUHBL. 5

4.2 Cepocoaepxaniyue CoeJMHEHUS. 3
Hroro no pazgeny 8
Pa3pen 5. Buojornyecku akTUBHLBIE BelIeCTBA
5.1 YrieBobl. 8
5.2 Kupsl. 1
5.3 Amunokuciotsl. [lenTunael. 2
5.4 benku 2
5.5 HyxiienHOBBIE KHCIIOTBI 6
Hroro no pazgeny 20
Pazgen 6. BoicokomoJieKyJIsipHbIe COeITMHEHUsI

6.1 BricokoMonekynsipHbIE COEAUHEHUS 10
Hroro no paszneny 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguueckuii 3aKoH
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKUX 9
anemenToB /1. I. Menaeneena
12 Ctpoenue BemniecTBa. MHOrooopasue 11 |
) BEIIECTB
1.3 XUMUYECKHE peakluu 19 1 3
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi Xumust
2.1 Hewmeramis 31 1 3
2.2 MerTansl 23 1 2
Hroro no paszneny 54
Pa3znen 3. Xumus u ;Ku3Hb
31 MeTobl TO3HAHUST B XUMUAHU. XUMUS U 9
' KHU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaYEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHUE O MHOTO00pa3uu
OpraHMYEeCKUX COCTMHEHUHN

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

[IpencraBnenue o knaccupukanuu u
cucremarnyeckas HomeHnkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

DNEeKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YX/IEHHOE COCTOSIHHS).
BaseHTHBIC BO3MOKHOCTH aTOMa yTiepoia

Teopus cTpoeHHs OpraHM4EeCKUX
coequHenuilt A. M. Bytneposa

Bunsl nzoMepun: CTpyKkTypHas,
[IPOCTPAaHCTBECHHAS.

DnexTpoHHbIE 3((HEKTH B MOJIEKYJIax
OpraHNYeCKUX COCTUHEHUH.
OcobeHHocTH U Ki1accuukams
opranuueckux peakuuid. OBP.

Pemenue 3a1a4 v BHIIOJTHEHUE
ynpaxHeHui 1o TeMe "OCHOBHBIE TOHATHS
OpraHUYECKON Xumun'".

AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias




10

(dbopMyIia, HOMEHKJIaTypa U U30MEepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ

dusnueckre U XUMUYECKHUE CBOMCTBA
AJIKAaHOB

11

Haxosxnenue ankaHoB B IPUPOJIE.
CriocoObl 1oJIy4eHUs U IPUMEHEHUE
aJTIKaHOB

12

[ukmoankanel: oomiast popmya,

HOMEHKJIATypa U U30MepHUs, 0COOEHHOCTH
CTPOEHMS U XUMUUECKHUX CBOMCTB, CLIOCOObI

MOJIYUCHHUA U IPUMCHCHUC

13

14

15

16

Pemenue 3a1a4 v BbIIOJIHEHUE
yIpakHeHui no teme "AnkaHbl".

AJNKEeHBI: TOMOJIOTHYCCKUN pAA, 06111a${

(I)OpMy.]'Ia, HOMCHKIJIATypa, 3JICKTPOHHOC U

IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYL.
CrtpyKTypHas U LUC-TpaHC-U30MepUs
AJIKEHOB

IIpakTuyeckas padora Ne 1 o teme
«M3roroBiieHrEe MOJENIEN MOJIEKY T
YTIIEBOJOPOIOBY.

dusnyecKue 1 XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

17

18

CriocoObl MoJTy4eHus U IpUMEHEHUe
QJIKCHOB

Pemenue 3a1a4 v BHIIOJIHEHUE
yhnpaxxHeHUH 1o Teme "AJKeHbl".




19

20

21

[TpakTrueckas padota Ne 2 o Teme
"[losydyeHne aTUIIEHA U U3YUEHHUE €r0
CBOMCTB"

AJ'IKa,I[I/IeHBIZ 0COOEHHOCTH OJICKTPOHHOI'O
CTpOCHUA, (1)I/I3I/I‘ICCKI/IG U XUMHNYCCKHEC
CBOfICTBa, CIIOCOOBI IMOJIYyUCHHUA U
IMPUMCHCHUS.

Pemenue 3a1a4 1 BBINIOJIHEHUE
ynpaxcHeHI/Iﬁ 10 TEMC ((AJ'IKa,Z[I/IeHBI».

22

AJKWHBI: TOMOJIOTUYECKUM psiJl, o01as
¢bopmyra, HOMEHKJIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI,
¢busnueckue cBoicTBa

23

24

XHUMHUUYECKHUE CBOMCTBA AJIKKNHOB

CrniocoObl osryueHus 1 IpUMEHEHNe
AJIKUHOB

25

Pemenue 3a1a4 1 BbIIOJTHEHUE
YIOPaKHEHUH 110 TeMe «AJIKUHBI».

26

ApeHBbI: TOMOJIOTHYECKUH psifl, o011as
(bopmyra, HOMEHKIATypa, IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30J1a U TOJIyoJ1a, UX PU3NYECKUE
CBOMCTBA.

27

28

XUMHUYECKUE CBOKMCTBA APEHOB.

CriocoObl osryueHus 1 IpUMEHEHNE
apeHoB

29

Pemenuie 3a1a4 v BHIIOJTHEHUE
YIPa)KHEHUH 1O TeEME « APEHBI».




[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB.

30 IlepepaboTka HEPTH.

31 I'eneTnueckas cBs3b MEXAY pa3IMUHBIMU
KJIacCaMU YIJIeBOJOPOJIOB

1 ['eneTrueckas CBSI3b MEXIY pa3IMuHBIMU
KJIaCCaMU YTJIEBOJIOPO/IOB

33 ["anoreHonpou3BOIHbBIE YIIIEBOJOPO/IOB.

34 O06o06maroree TOBTOPEHHE IO TEME
"YraeBogopoabl".

35 KonTponbnas padora Ne 1 o teme
"VYrneBonopoasr"
[IpenenbHble OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUYECKHUH psij, o0mmas ¢popmyna,

36 CTPOEHHE MOJIEKYJI, U30MEPHS,
HOMEHKJIATypa, KJaccuukanus,
¢u3nueckue cBoiicTBa

37 XUMHUECKUE CBOMCTBA MpeAeIbHBIX
OJTHOATOMHBIX CITUPTOB

18 CriocoObl MoJTy4eHUs U IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

39 [IpakTuueckas pabora Ne 3 o Teme
«Ilonyyenune 6pomdITaHAY.
ITpoctbie 3¢upbl: HOMEHKIIATYpa U

40 U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XMUMHUYECKUX CBOMCTB

41 MHOroaToMHbI€ CIIUPTHI: TUIEHIIIUKOJIb U
TJTULCPUH.

42 DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UIECKHE




43

U XUMHUYECKHe cBoMcTBa. TOKCHYHOCTD
¢benona.

CriocoObI MmoJTyueH s U IPUMEHEHUE
dhenomna

44

Pemrenue 3a1a4 1 BBIITOJIHCHHUC
ynpakHeHuil no teme «CrupTsl 1
(heHOITBIY.

45

46

47

48

AJII)Z[GFI/IHI)I N KCTOHBI: 3JICKTPOHHOC
CTpOEHHUE KapOOHMIBHOM TPYTIIIHI;
TOMOJIOTHYECKHE PAbI, o0mmas Gpopmyia,
HU30MEpHU U HOMEHKJIaTypa

AJbIETUIBI U KETOHBI: (PU3NYCCKUE H
XUMHYECKHE CBOMCTBA, CIIOCOOLI
HOJ'Iy‘-ICHI/ISI n HpI/IMeHeHI/Ie COC]II/IHCHI/Iﬁ.

Pemenue 3a1a4 v BHIIOJIHEHUE
ynpaxkHeHui o teme «KapOoHMIbHBIE
COEMHEHMS: AJIBJETU/IBI U KETOHBDY.

OHOOCHOBHBIE TIPEIeTbHbIE KAPOOHOBHIE
KHCIIOTHI, 0COOEHHOCTHU CTPOCHHS UX
MOJIEKYJ, U30MepHs B (PU3nIecKue
CBOMCTBA.

49

XHWMHYECKUE CBOMCTBA MTPEAEITBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
CIOCOOBI OJTYYEHHUS U IPUMEHEHHE.

50

Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX U
apoMaTH4eCKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciaot. [IpencraBureny BeICIIMX




51

Kap6OHOBBIX KHCJIOT

[TpakTuyeckas padora Ne 4 o Teme
«ITonyyeHune yKCyCHOM KHCIOTHI U
M3Yy4YECHHE €€ CBOWCTBY.

52

@OyHKIMOHATBHBIC IPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. CI0KHBIE F(UPBI:
TOMOJIOTHUYECKUH psii, oO1mast popmya,
M30MepUsl 1 HOMEHKJIATypa.

53

54

55

Crnoxuble 3¢upbl: GU3HNUECKUE U
XUMHYECKHE CBOMCTBA, CIIOCOOLI
MIOJTyYSHHS U TIPUMECHEHHE.

[IpakTuueckas padora Ne 5 o Teme
«CuHTe3 3TUIIAeTaTa.

Pemenue 3a1a4 1 BHIIOJIHEHUE
ynpaxxHeHui o reme «KapO6oHoBbIe
KHUCJIOTBI U CIIOXKHBIE 3(DUPBI».

56

O6o01maroiiee MOBTOPEHHE 110 TEME
«Kucnopoaconeprkariye opraHndeckue
COCTTUHEHHUS.

57

58

59

Kontponbnas padota Ne 2 o teme
«Kucnopoacoaeprkarniue opraHnaeckue
COCMHEHUS.

Hutpocoennnenus. AMUHBIL:
KJIacCHU(UKAIHs, CTPOSHHE MOJIEKYI,
oOutast popmyia, U30MepHsi, HOMEHKJIATypa
1 ¢pu3nYecKue CBOMCTBA

AHWINH: CTPOGHUE aHWJINHA, 0COOCHHOCTH
XMUMHUYECKHX CBOMCTB aHMIMHA. CIOCOOBI




60

IIOJIYUCHHUA U IPUMCHCHUEC aMUHOB.

Cepooprannieckue CoeIMHEHHUS.

61

62

63

I'ereponKiInyecKue COEIUHEHHUS.
[IlecTruneHHbIE F€TEPOLMKIIBL.

Pemenuie 3a1a4 v BHIIOJTHEHUE
YIPa)KHEHUH 110 TeME «A30T- U
cepocoJieprKaliie OpraHn4ecKue
BEILIECTBA»

O6o0maroiiee MOBTOPEHHE 11O TeME «A30T-
1 CEPOCOICPIKaIINE OPTaHUYECKHE
BEILIECTBAY.

64

KonTponbnas padora Ne 3 o reme "A30t-
U CEepOCoJIepKaIIie OpraHHIECKUe
BemecTna'.

65

66

67

68

OO6mrast xapakTepucTUKa YIJIEBOJIOB U
Kiaccu(uKanus yrieBooB (MOHO-, I- H
MOJINCaxapubl)

MoHocaxapuibl: pU3MUECKUE CBOMCTBA U
HAXOXJICHHUE B TIPUPOJIC, OCOOCHHOCTH
CTPOCHHSI.

XUMHUYECKHEe CBOMCTBA MOHOCAXapHUIOB.
I'moko3a u ppykTO3a Kak npeacTaBUTENN
MOHOCaxapuI0B.

Jlucaxapubl: caxapo3a, MallbT03a U
nakTo3a. HaxoxaeHnue B npupose u
MPUMEHEHHE AUCAXaPHJIOB

69

[Tonucaxapuabl: CTpOCHHE MaKPOMOJIEKYJI,
¢dbu3znuecKkre U XUMHUYECKHE CBONCTBA,




70

IIPUMEHCHUEC

[TpakTuyeckas pabora Ne 6 o Teme
«['maponus kpaxmanay.

71

72

73

74

75

Pewrenune 3a1a4 u BBINIOJIHEHHE
YIIPaKHEHUH 110 TEME « Y TJIEBOJBDY.

Xupsl 1 Macna: crpoeHue, GU3NIESCKUE U
XUMHUYECKHE CBOWCTBA (THIAPOIIU3).
OcoOeHHOCTH CBOMCTB KUPOB,
COJZepPIKALINX OCTATKH HEMPEIeTbHBIX
KUPHBIX KHCIIOT.

AMUHOKHUCIIOTBL: HOMEHKJIATYpa U
u3zomepusi, puznyeckue cBoicTBa.
OTtnenpHbIE MPEICTABUTENH O-
AMUHOKHCIIOT

XUMUYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OM0JIOrnYecKoe 3HaUeHNEe aMUHOKHUCIIOT.
CuHTe3 1 ruIpoan3 NENTUI0B

benku kak npupoHbIE TOTUMEDBI;
CTPYKTYpBI O€JIKOB

76

77

XUMHAYECKHUE CBOMCTBA OEIIKOB

HYKJICI/IHOBLIC KHCJIOTBI: COCTaB, CTPOCHUC
1 OMOJIOTHYECKAas POJib

78

[IpakTuueckas pabora Ne 7 o Teme
«neraTrdukamnms opraHIIeCcCKux
BEIIIECTBY.

79

O6o0maroriee MOBTOPEHHE 110 TEME
«buonornyeckn akTHBHBIE OPTaHUYECKUE
BEIIECTBAY.




Kontponbnas padota Ne 4 o reme

80 «bHOJIOrN4eCKN aKTUBHBIE OPTaHUYECKUE 1
BELIECTBAY.
OCHOBHbBIE IOHATHS XUMHUU

81 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN U |
METO/bl X CUHTE3a —II0JIMMEPU3aLIUs U
MIOJINKOHIEHCALIUS

2 [Tnactmaccel. YTunuszanus u nepepadboTka |
IUTaCTHKA

23 DnacToMepbl: HaTypaJlbHblE CHHTETUUYECKHE 1
Kayuyku. Pe3una
BosnokHna: HaTypalibHbIE, HCKYCCTBEHHBIE,

84 cuHTeTnyeckue. [lonumepsl cnenuaibHOTro 1
Ha3HAYCHUS

25 [TpakTruyeckas pabora Ne 8 o Teme )
«Pacno3HaBaHue I1aCTMacC U BOJIOKOH».

86 O6o01maroiiiee MOBTOPEHHE. 4

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJububie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Tonoxenne Hemerauios B [lepuoanyeckon
CHUCTEME XUMHUYECKUX 351eMeHTOB []. .
MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX
atoMoB. du3nyeckue cBOMCTBAa HEMETAILIOB.
AI0TpONnMs HEMETAJLIOB.

Bonopon: momydenue, puandeckue u
XUMHYECKHE CBOMCTBA. [ 'uipuibl

["anmorensl: HaXOXKAEHHUE B IPUPOJIE, CIIOCOOBI
HOJ'Iy‘-IeHI/ISI, (1)I/I3I/I‘ICCKI/IG U XUMHNYCCKHUC
CBOMCTBA

I'anorenoBonoponel. Baxxueiimue
KHCIIOPOJICOAEPIKALIUE COETUHEHH
raJOr¢HOB

JlaGopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI

TMOJIYUCHUA T'aJIOT'CHOB. HpI/IMeHeHI/Ie
rajlor€HoB U UX COSANHECHUMN

Pemrenne 3a1a4 v BBINOJIHEHNE YIIPAXKHEHUI
o TeMe «[ aJloreHb.

ITpakTuyeckas pabora Ne 1 «Pemenue
AKCIIEPUMEHTAJIFHBIX 3a7a4 10 TeMe
«I"anoreHs».

Kucnopon: naboparopHsie u




IIPOMBIIIJICHHBIE CIIOCOOBI ITOJTyYeHHUS,
¢dusnveckne 1 XuMHIecKre cBoiictsa. O30H.
IIpuMeHeHne Kucnopoaa u 030Ha

9 OKCHUIbI M IEPOKCHUIBI

10 Pemenue 3ana4 pa3nuyHbIX TUIIOB
Cepa: HaxOKEHUE B IPUPOJIE, CITOCOOBI

11 NOJIyYeHUs, GU3NYECKUE U XUMUUYECKHUE
CBOMCTBA

12 CepoBonopo, cyabhuibl

13 Kucnoponcoaep:xaiiue cCOeJMHEHUSI CEPBI.
OcoOeHHOCTH CBOMCTB CEPHOM KHCIIOTHI
HayuHble IpUHIUIIBI OpraHU3aluN

14 XUMUYECKOro Ipou3BoacTBa. IIponssoncrso
CEpPHOM KUCIIOTBHI.

15 Pemenue 3a1a4 v BHINIOJIHEHUE YIIPAKHEHUI
10 TeMe «XaJIbKOT€HbI».
[IpaxTnueckas padbora Ne 2 «Pemenue

16 9KCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«XaJIbKOTECHbD.
A3OT: HaX0X/IEHUE B IIPUPO/JIE, CLIOCOOBI

17 MoJTy4eHus, GU3NYECKUEe U XUMUYECKHE
cBoycTBa. Hutpuast.

13 AmMmuak u conu ammonus. [TponszBoacTso
aMMHaKa.

19 Kucnoponcoaepxaiiue coequHeHHs a30Ta.
Oco6eHHOCTH CBOMCTB a30THON KUCIIOTHI

20 [IpumeneHue a3oTa U €ro COCIMHEHUM.

ABOTHBIE y10OpEeHHUS




21

22

23

Pemenne 3a4a4 U BBIIIOJIHCHHUEC ynpamHeHI/Iﬁ
10 TEMC ((COCI[I/IHGHI/ISI asoTany.

docdop: HaXOKIECHUE B IPUPO/IE, CIIOCOOBI
MOJTyYeHHs, GU3NICCKUE M XUMHUECKHUE
cBoiicta. [Ipumenenue docdopa u ero
coenunernit. Dochunpr u pochun

Oxcunst hocdopa, pochopconepxarime
kucnoTel. Conmu pochopHO KUCTOTHI.
dochopubie y1oOpeHus.

24

[IpakTnueckas padora Ne 3 «Pemenue
SKCIIEPUMEHTAJIbHBIX 3334 110 TEME
«OIJIeMEHTHI TOATPYIIIIBI a30Ta.

25

26

27

VYrinepos: HaxoKJeHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAU(PUKALNY; GU3HUECKUE U
XMMHAYECKHE CBOWCTBA, TPUMEHEHHE

Oxcun yrinepona(Il), oxkcun yrnepoga(lV),
yroJjibHasi KUCIIOTa U €€ COoNu

Kpemuwnii: HaxoxaeHHE B IPUPOJE, CIIOCOOBI
NOJyYeHUs, GU3NYECKUE U XUMUUYECKHUE
CBOMCTBA

28

29

30

Oxcun kpemuusi(I1V), kpeMHueBas Kuciora,
CHJIUKATBI

HpI/IMCHCHI/IC KpECMHUA U CTO COCIUHEHMH.
CTeKJ'IO, €ro nNoJy4eHue, BUJbl CTCKIIa

bop u ero coennneHus.

31

Pemenuie 3a1a4 1 BHIOJTHEHUE YITPAsKHEHUIN
10 TeME «DJIEMEHTBI MOATPYIIIBI YIIIEPOIa».

32

O6o0m1aro1ee MOBTOPEHUE 110 TEME




33

«HemeTtaminy.

Kontponsnas padora Ne 1 o teme
"Hemeraynsr"

34

ITonoxenne mMeramios B [lepuoguyeckon
CHUCTEMC XUMHUYCCKUX DJICMCHTOB.
OcobenHoctu cTpoeHus, huzndecKue
cporictBa. Koppo3us.

35

36

37

38

39

CrnnaBel MeTaiioB. CiocoObl MOTYUYEHUS
METAJUIOB - OHATHE 00 METAJUTYPTHH.

O6mas xapakTepucTuka MetamuioB [A-
rpynisl [leproanyeckoit cuctemsl
XUMHYECKHUX 3JIEMEHTOB (IIETTOYHBIC
MeTasuibl). Jlutwii: pusnyeckue n
XUMHUYECKHE CBOICTBA, MTOJIyYEHNE U
MIPUMEHEHHUE.

Hatpuii u xanuii: nony4yenue, pusnueckue u

XHUMHUYCCKUC CBOI’ICTB&, IMPUMCHCHHUC
IMPOCTHIX BEIIECTB U UX COGI[PIHCHI/Iﬁ.

Oom1as xapakTepucTuka MetayuioB I1A-
rpynnsl [lepuoanueckoit cucteMsl
XUMHYECKHUX 3JIEMEHTOB

(menoYHo3eMenbHbIe MEeTaITbI). bepuimii:

¢bu3nyueckre 1 XMMHUYEeCKHe CBONCTBA,
MTOJIyYEHUE U IPUMEHEHUE.

Marnwuii 1 Kanpuuii: noiayuenue, pusnyeckue

1 XUMHWYCCKHUEC CBOﬁCTBa, MMPUMCHCHUC
MPOCTHIX BCHICCTB U UX COGI[I/IHGHI/If/'I.

40

JKécTkoCcTh BOMIBI M CTIOCOOBI €€ yCTPaHECHHS




41

42

Pemienue 3aga4 v BBIMOJIHEHUE YITPAXKHEHUI
o Teme «Illenounsie u MEI0YHO3EMEILHBIC
METAJUIBD.

ATIOMUHUI: TIONTy4YeHHE, PU3NUIECKHUE U
XHUMHYECKHE CBOICTBA, TPUMEHEHHE

43

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUA AITFOMHUHUS,
T'HPOKCOKOMIUIEKCHI aJTFOMHHUS, UX
pUMEHEHHE

44

45

46

47

OJ10BO M CBHHEIL: TOTy4YeHUE, (PU3NYECKHE U
XMMHAYECKHE CBOWCTBA, IPIMEHEHHE.

Pemenue 3a1ay 1 BBINIOJIHEHUE ynpaxcHeHI/Iﬁ

10 TEMEC ((COGLII/IHGHI/DI AJIIOMUHUA, OJIOBA U
CBHHIIA».

IIpakTuyeckas padora Ne 4 «Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«MeTausl IIaBHBIX OATPYIID.

OO6m1ast XxapakTepruCTHKa METAIIJIOB

nobouHbIX noarpymni Ilepuoauueckoit
CUCTEMBI XUMUYECKUX IIEMEHTOB.

48

49

50

XpoM: (hu3nuecKkre 1 XMMUYECKHe CBOWCTBA
3JIEMEHTA U €70 COECIMHEHM, IPUMEHEHHE.
3aBUCUMOCTD KHCIOTHO-OCHOBHBIX U
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX CBOKCTB
XpoMa OT CTEIICHH OKUCIICHUS METaJlIa.
Mapraser: pu3nuecKue 1 XMMUYeCKHe
CBOMCTBA, IIOJIy4YCHUE U IIPUMECHEHUE.

51

HepMaHraHaT Kajius, €ro OKMCJIMUTCIIbHBIC




52

CBOICTBA.

Kene3o: pusndeckue u XUMHUICCKHE
CBOMCTBA, MOJYYCHUE U PHUMEHECHHE.

53

54

55

Coenunenus xene3a. [lomyuenue u
MPUMEHEHHE €T0 CIIJIaBOB.

Mens: pusnyeckue U XUMUYECKHUE CBOHMCTBA
9JIEMEHTA U €r0 COEAUHEHNH, HX
MIPUMEHEHUE.

Pemenue 3a1a4 1 BBINIOJIHEHUE yr[pa)KHeHI/Iﬁ
10 TEMC ((COGI[I/IHGHI/IH JKCIIC3a U MCIU)>.

56

57

58

[IpakTuueckas pabora Ne 6 o Teme
«ITonmyueHne MegHOTO Kyrlopocay.

Cepebpo 1 30510TO: MOTy4eHue, prusnyeckue
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCTMHEHUN.

[{uHK ¥ pTYTh: (pU3HUECKHE U XUMUYECKUE
CBOMCTBA JIEMEHTOB U €MX COCUHEHUM, X
IIPUMEHEHHE.

59

Pemrenne 3a1a4 v BBINOJIHEHHE YIIPaKHEHUIN
no Teme «Coeaunenus cepedpa, 301074,
LIUHKA U PTYTHY.

60

[IpaxTnueckas pabora Ne 7 «Pemienue
9KCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«MeTael MOOOYHBIX MTOATPYTIID).

61

O6o0m1aroriee MOBTOPEHUE 110 TEME
«MeTauibl TJIaBHBIX ¥ MOOOYHBIX TpyHain».

62

Kontponsnas padora Ne 2 o teme
"Mertanns!"




63

64

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
aeMeHT. M30Tonsl. SnepHble peakium.

CTpOCHI/IC SJICKTPOHHBIX 0005104Y€EK aTOMOB,
KBAaHTOBBIC YHCJIa

65

DNEeKTPOHHBIE KOH(PHUTYpaIIUK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUH. DIIEKTPOHHBIE KOH(PUTY ALK
HOHOB. DJIEKTPOOTPULIATEIIEHOCTD.

66

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 371eMeHTOB /1. 1.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUs CBOMCTB.

67

Bunnl xumnueckou cBs3u. MexaHu3MEl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
BajeHTHOCTE U BaJICHTHBIE BO3MOKHOCTH
aToMOB. CBS3b JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM.

68

69

70

HNonnas, Metamnuyeckas 1 BOJOPOIHAS
CBSI3b. MEXMOJIEKYJISIPHBIE B3aUMOICHCTBUA.

BemectBa MOIEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTpOCHU. TuIib
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

IloHsTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIJIOUHBIE PACTBOPSI.
Kpucrannoruapartsl.

71

HpeI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX




72

COCIMHEHHUSX: COCTAaB U HOMEHKJIATypa
O6o0m1aroree MOBTOPEHUE 110 TEME
«CtpoeHue BeliecTBa U MHOroo0pasue
BEIL[ECTBY.

73

Konrtponsnas padora Ne 3 o teme
«CtpoeHue BeliecTsa 1 MHOrooopasue
BEILIECTBY.

74

Knaccuukanus XuMIUecKuX peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

75

76

TernoBbie 3P HEKTH XUMUYECKUX PEAKIIHA.
TepmoxuMuyeckre ypaBHEHHS
Brruncienus no ypaBHEHUSIM XUMHUECKUX
peakiuii ¥ TEepPMOXUMUYECKUM YpaBHEHUAM

7

CKOpOCTh XMMHYECKOU peaKkinu, eé
3aBUCHUMOCTH OT Pa3JINYHBIX (DAKTOPOB.
Karanus u katanuzaropsl. 3aKoH
JEHUCTBYIOIUX Macc.

78

OO6paTumble U HEOOpATUMBbIE PEaKLIUH.
Xumnyeckoe paBHoBecue. Koncranra
paBHOBECHSI.

79

80

Pemrenne 3a1a4 u BBINOJHEHNE yIIPaXKHEHUI
10 TeMe «XHMHUYECKOE PABHOBECHUED.

IIpakTruyeckas pabora Ne 8 o Teme
«CKOpOCTh XUMHUYECKUX PEAKIIHI.
XHUMHYECKOE PABHOBECHUEN.




81

82

83

OnekrponuTrdeckas nucconnanys. CHUIbHbIe
U ciabble AeKTpoauThl. CTeneHb
mucconnanuy. IoHHOE PpOM3BEACHUE BOIBI.
Bonoponnsiii nokasarens (pH) pactBopa

I'maponus coneit. Peakiuu, nmpoTekaronye B
pacTBOpax AMEKTPOJIUTOB
OKHUCINTEIHLHO-BOCCTAHOBUTEIBHBIE
peakuu. MeTo| 3JIeKTpOHHOTO OallaHca.

84

85

86

OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peakiuu. MeTo 1 3JIeKTPOHHO-HOHHOTO
Oananca.

XHUMHUYECKUE HCTOYHUKH TOKA. DJICKTPOIIH3
pacIiiaBoB.

DNEeKTPOIN3 PacTBOPOB.

87

88

O6o01aroiee MOBTOPEHHE 110 TEME
«XVMHYECKHE PEAKITHI.

KonTtponbHas pabota Ne4 o reme
"XnMuueckue peakuun'.

&9

90

Ponw xumun B oOecrieueHur yCTOMYHUBOTO
pa3Butus yenosedectsa. [loHsTue o
HAaYYHBIX METOJAX UCCIIEOBAHUS BELIECTB.
XUMHUYECKOE 3arpsA3HEHNUE OKPYKAOLIEN
Cpedbl U €ro MOCHEACTBHUS.

XHMHS U 310pPOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpenCcTBA. XUMUS MTHILH.
Poinb XxuMuH B 00CCIIEUEHHH UIICBOU
0e30IMacHOCTH

91

Kocmernueckue u mapgromepHbIe CpeICTBa.




BbrrroBasg xumust

XuMus B CTPOUTENLCTBE. BakHeune

92 CTPOUTENBHBIE U KOHCTPYKLIMOHHBIE 1
MaTepuaibl
93 XuMHs B CEIBCKOM XO35HCTBE. |
Opranuveckric 1 MUHEPAIbHBIC yI00peHUs
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







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

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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