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HOACHUTEJBHASA 3AITUCKA

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 CPEIHETO o01ero
obpazoBanusi(POIl COO), npeacrapnenHsix B denepaabHOM TrOCyJapCTBEHHOM
obOpazoBarensHoM crangapre COO, denepanbHOlt pabouyelt MmporpaMMoi o
y4eOHOMY TpeaMeTy «XuMus» yriyOJieHHbI ypoBeHb, ¢ yuérom KoHuenuuu
npenojiaBaHusi yueOHOro npeamera « XuMus» B 00pa30BaTENbHBIX OPTaHU3AIUsAX
Poccuiickoit  denepainuu,  peaqu3yIOIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
NporpaMMbl, U OCHOBHBIX TOJIOXKEHUU «CTpareruu pa3BUTHUS BOCIUTAHHUS B
Poccuiickoit  ®enepaumu  Ha mnepuonx g0 2025 roma»  (Pacmopsixenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.), a Tak xe paboueil mporpamMmont
BocriutaHust MAOY «JInnen Ne21».

XuMus Ha ypOBHE YTIyOJEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpas3oBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(DPEepeHLMPOBAHHOTO,
npodUILHOTO OOY4YeHHS, MPHU3BAaHO OOECIEeYUTh 00Ieo0pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMUMYIO IS
aJanTaluyd UX K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B COIUYME, a TAKXKeE IS
MPOJOIKEHUS OOyUYEeHHsS B OpraHuU3alusiax MpoecCUOHABLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUILINH.

B mporpaMme 1o XuMMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» [OIydaeT
NOAPOOHYI0  WHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOTMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yJbTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIAH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealnu3alus KOTOpol obecrneunBaeT
MOJIy4YeHUE MPEACTaBICHUSI O IENAX, COACpKaHWHU, OOIIEeH cTpaTeruu
oOy4eHHsl, BOCTUTAHUS U PA3BUTHS OOYyYaIOIIUXCS CPEACTBAMU ITPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpUBaET
OmpeNieSICHHe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
M3yUYeHUs] y4eOHOro MaTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPIKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOYydYaromUXCs B
paMKax HWTOTOBOM aTTecTalud B (QopMe E€IWHOTO TOCYIapPCTBEHHOTO
DK3aMEHa M0 XWMUH.



[TporpamMma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:

e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS HW3y4eHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacrpefieieHne W CTPYKTYPUPOBAaHHE €ro IO KJaccaMm, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JA€T NPUMEPHOE pacHpelereHUue Yy4yeOHOro BPEMEHH, PEKOMEH]IyEMOIO
JUISL U3yYEHHUSI OTAEIIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YUYEHUS Y4eOHOro
Marepuajia ¢ y4€TOM JIOTUKU IMOCTPOECHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3yUeHHUs IpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUN  OOyYarolerocss IO OCBOCHHIO
COJIep KaHus IIPEeIMeETa.

[Io BceM Ha3BaHHBIM MO3ULMSM B IPOrpaMMe IO XHUMHH IPEAYCMOTpEHA
MPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJIEHHOW MpPOrpaMMoll MO  XUMHUHU
o0s3aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp)KaHUs yueOHOTO MpeameTa
«Xumus» OcTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABIISIFOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuentryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYeHUM NPeaIMETOB 0a30BOro M yriayOJIEHHOrO YpOBHEW B cHUCTEME
mudpepeHIpoBaHHOTO OOyYEHHsI Ha ypPOBHE CPEIHEro oO0mIiero oOpa3oBaHUs
XUMHUST Ha YpOBHE YIUIYOJIEHHOIO M3Yy4YEHUSI HaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHYECKHUX JUCHUIUIMH B By3aX W OpPraHU3ALMSIX CPETHEr0 MpodecCHOHANIbHOTIO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
NPEeUMYILIECTBEHHO Ha pacliMpeHue W  yriayOJieHue TEeOpeTUYeCKOW |
MPAKTUYECKON MOJArOTOBKH OOYyYaroOlUXCs, BHIOPABIIMX E€CTECTBEHHO -HAay4HbBIN
npoduiab 00y4eHHs, B TOM YHCIIE C NEPCIEKTUBON IMOCIEAYIOMIET0 MOTyYeHUs
XUMHYECKOr0 00pa3oBaHUsl B OpraHU3alsaxX MpodecCHOHAIBLHOIO0 O0pa30BaHUA.
Hapsiny ¢ atum, B cBete TpeboBanuit ®I'OC COO k muaHupyeMbIM pe3ysbTaTaM
ocBoeHMsl (enepanbHO 00pa3oBaTENbHON MpOrpaMMbl  CPEAHEro  OOIIero



oOpa3oBaHMs U3yUYECHUE MpeaMeTa «XUMHUS» OPHUEHTHPOBAHO TAKXKE HA PEIICHHUE
3a]]a4 BOCIIUTAHMS U COLIMAJIBLHOTO Pa3BUTHUS OO0ydarommxcs, Ha GOpMUpPOBaHUE Y
HUX OOIIEMHTEIUICKTYalIbHBIX YMEHUN, YMEHHUN pallMOHAIU3alMKA YYeOHOTO Tpyaa
U OOOOHIEHHBIX CIOCOOOB JEATEIBHOCTH, HMEIOIIMX MEXIUCUUIUIMHAPHBIH,
HaJIpPEIMETHBIN XapaKTep.

CocTaBngmuMu peaMeTa «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHuyeckas Xumus». [Ipu onpeneneHuu noaxon0B K 0TO0OPY U CTPYKTYpPHOI
OpraHu3allid COACP)KAHUA OTUX KypCOB B INPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJaE€HHOTO
YPOBHEHN U3YUYECHHUS IPEIMETA.

OcHoBy coaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUM U
YMEHHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cucreMa
3HAHMI MOJy4YaeT ONpeaeiEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yrayOJn€éHHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEIMYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUUYECKON KUHETUKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoandeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSACHSAETCS C TOYKU 3PEHUS IHEPreTUYECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. M3yuenue
TUNIOB ~ peakuud  JOmoJHseTcss  (opMHpOBaHMEM  MpeACTaBiIeHU 00
IEKTPOXUMHUYECKUX IPOLEcCax U 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUH yaenseTcs oco0oe BHUMaHKWE BOPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMil.

Ocoboe 3HayeHWe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yrayOaEHHOTO YPOBHS M3Y4YEeHHMs JI KJIACCOB €CTECTBEHHO -HAYYHOTO MPOQuIIs
(rmaBHBIM 00pa3oM Ha UX CTPYKTYpPY M XapakTep AOMOJIHEHUH K o0Iiei cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIUSIHUE CMEXKHbBIE ITPEIMETHI.

B 1O *e BpeMsa B colepKaHUM NpeaMera sl KJIACCOB €CTECTBEHHO -
HAYYHOTO MPpOoQuIIs OOJBIINNA yAETbHBINA BeC OyeT UMETh OpraHndeckas xumus. B
3TOM CIy4yae MPeJOCTaBIAETCS BO3MOXKHOCTH Ui Oosiee OOCTOSTENHHOTO
PaccMOTPEHMSI XUMUYECKOM OpraHU3alMy KJIETKH KaKk OMOJIOIMYeCKON CUCTEMBI, B



COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTaBE U CBOMCTBAX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOM Il M3Y4YEHHsS CYUIHOCTH MPOIECCOB (DOTOCHMHTE3a, AbIXaHUS,
MUILIEBAPEHHUS.

B mnane ¢dopMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHUM M3y4eHHe NpeaMera «XHMHUs» Ha YriyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX C Y4YE€OHBIMH MpeaMEeTaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuHbBle NpeaMeTsl», «MaTtemaruka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn u3ydyeHun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYUMOCTU SIBISIETCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYyphl. Pemenue
TOM 3aaud Ha YDIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeIoiaract
peanu3anuio TaKux LeeH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTEepUATBbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUH  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
o0ecreyeHun palroHaIbHOTO MPUPOJONOIb30BaHMS, B (OPMHPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHbIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKLHU, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y OO0 yJarOIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUN A7 OOBSICHEHUS
KIIIOYEBBIX HJAEW U MpoOJeM COBPEMEHHOM XHWMUH, JJIsl OOBSICHEHUSA W
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOLY;



rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEHN, IPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUH KOJOTMUECKON 0€30I1aCHOCTH MOCIIEACTBUN
OBITOBOI M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BaHUEM U  IepepadoTKOH
BEIIIECTB;

yIiyOJieHne  TPEACTABICHHM O  HAyYHBIX  METOoJax  IO3HaHWUS,
HEOOXOMMMBIX JUIsl TIPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB MU OOBSACHEHUS XHMHUYECKHX SBJICHHNM, HMECIOIIHUX MECTO B
MIPUPO/JIC, B MPAKTUYECKOU JIEITSIHHOCTH U TTIOBCETHEBHOM KU3HHU.

B mnnaHe peanu3anuu MEPBOOYEPENAHBIX BOCHUTATEIBbHBIX W Pa3BUBAIOIIUX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeJHEro oOIiero oOpa3oBaHUs NMPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  yIIIyOJI€HHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPUPOIBI,
YBOXCHHS K TIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYCCKUX H
NMPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (DOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHWIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAHWUIO  HAa  OCHOBE  YCBOCHHSA
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTC/UICKTYAIbHBIX U TBOPUYCCKHUX
criocoOHoCTe oOyvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCHENTHON MPOo(dEeCCHOHAIIBHON U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbI0 M IMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIBTYPhI, TPUOOPETEHUE OIBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN AEITESIbHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
136 yaca (4 yaca B Henento), B 11 kitacce — 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 COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOMKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMU aTOMHBIX OpOHuTaneu
yrieposa. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLUENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OnunapHasi, 1BOMHAsE U TpouHas cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYeCKUX COeAUMHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYIIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Buuabl wu30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenre o KilaccUpUKAMK OpraHnyeckux BeniecTB. IlloHaTue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYeCcKuX peakiuuil. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIeCTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJIMBaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, 001Iast popMyra, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlIKAHOB, SpP°-
ruOpuau3ainsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEaKIUN PaAUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mias ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IMKJIONpONaH, LHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIOATKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKEHOB, Sp*-
rudpuau3anys aTOMHBIX OpOHWTaneld yriepoaa, 6- U m-cBia3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCAUHEHHMs, 3aMEIICHUSA B O-IIOJI0KECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccugukanus ankaaueHoB (CONpPsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u | 4-npucoegunenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMyUYEHUs U TPUMEHEHUE aIKaJUEHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alUuud U
TpUMEpHU3alnU, OKUCIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YTIeBOJOPOIbl (apeHsbl). ['oMonoruueckuil psifi apeHOB,
oOmast popMysa, HOMEHKIATYpa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekyibl Oenzona. dusnyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIVIEBOJNOPOJHOM pPaJuKalle, PEAaKUWHU NPUCOCIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIBHBIX PpPAIUKAIOB, KapOOKCHIILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomyTtaeie HedTsHBbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrosib u npoaykThl ero nepepadorku. CrnocoOsl nepepaboTku HePTH:



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

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTrCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrpyNmny, UIUAaHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUe IUTaIOT€HATIKAHOB C MAarHUEM W LIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnons3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOecIBedMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja U BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
M3YUYCHHUE €ro CBOMCTB, O3HAKOMJIeHHE ¢ KoyuieKiusaMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIacTMacC, KayuyyKOB M PE3UHBI, MOJECIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FAJIOT€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoaconepxaime opranuieckue coeJUHeHMS.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHHE MOJIeKyn (Ha MpuUMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIMUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TMOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Pusndeckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osrydeHus: U npuMeHeHue Gpenomna. @enonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMoJIOTHYeCKUE psifibl alIbJETUI0B U KETOHOB, 00IIas
dopMyna, mzomMepuss U HOMEHKIaTypa. Du3nuecKkue CBOWCTBAa aJbAETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBA  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTy4eHUs: U IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE IPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX Kuca0T. M3omepus n HomeHkiiatypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAEIIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX U apOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. ['oMonorudeckuil psin, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndecKkue 1 XUMUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1esiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO1as xapakTepucTHka yriaeBo1oB. Kinaccudukanus yrieBoaoB (MOHO-, IH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
Ipynm, COUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. Jlucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIMe 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ maponus
nucaxapunoB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJyueHUue >PUpoB Lemtonao3bl. [loHsTre 06
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpallCHUMN:
PacTBOPUMOCTbD PA3JIMYHBIX COUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETU]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCHOJb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxcuaom  meau(Il)), peaknus raunepuHa  C
rugpokcugoMm meau(ll), xumuueckue CBONCTBa pPacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), Bzaumoneincreue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaM «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. CIOXKHBIE YDUPHD».

A3o0Tcoaep:Kaliue OpraHnv4ecKue cCoeJuHeHu .

AMUHBI — OpraHUYecKue MPOU3BOAHBIC aMMHaka. Kiaccudukanys aMUHOB:
anudpaTUIecKue ¢ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue moliekyn, oOmas Gopmysia, U30MepHUsi, HOMEHKIATypa U (pU3MUECKUE
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TIPEICTAaBUTENb AMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsSHUE TPYNI aTOMOB B MoOJIeKyJie aHWiInHA. OcOOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] M TpUMEeHeHHe anudarthuueckux amMuHOB. l[loiydenue aHwiIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @uU3NYecKkue CBOWCTBA AMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TOJMKOHJEHCAuY, OOpa30oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/bl M3YUYECHHUS BEIIECTB WU HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWM, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«AzoTcoaepxkanue OpPraHMYECKUE  COCOUHECHUS» U «Pacno3naBanue
OPraHUYECKUX COCTUHECHUI.

BoicokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHbBIE MOHSTHUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNU, CPEAHSAS MOJICKYJISIpHAs



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

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

DnacTomepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAILIME OJIMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HM3YUYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a7ad 1o TeMme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

Haxoxaenue MOJeKyasipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (pOpMYJIbI OPTaHMYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJIYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peannsanust MeXIpeIMETHBIX CBSA3EH NPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kyacce OCYLIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHMX €CTeCTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHoTe3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIA,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEpPEHHUs, CKOPOCThb, DHEPrus,
Mmacca.

buonorus: kimerka, opraHu3M, OJKOocucTeMa, Owuocdepa, meTabomH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpOodHBIA TUN MHUTAaHUA, OpPOKEHUE,



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

["eorpadust: moje3Hple HCKOMAEMbIe, TOILTUBO.

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

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC YHUCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM — OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3bp nepuoanyueckoro 3akoHa u llepuoanueckoi cuCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBs3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa CcBs3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKyIapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILIMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHublie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALIMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHLEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHMS OTICJIbHBIX IPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON U OpraHuvdecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxuMuYecKre ypaBHEHUS.

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

OOpatuMblie ¥ HEOOpaTUMbIe peakii. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbl, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE W cJaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAs, HEUTpasibHas,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'0 OOMEHa.

OKHUCIUTEIBPHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKHCIMTENIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(hakTOpOB Ha CKOPOCTh XHMHUYECKOW PpEAKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuuyeckast xumusi.

[Tomoxenne HemeraiwioB B llepmogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumabl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxaeHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxHenmme Kucaopoacoaepkaime
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [I[puMeHeHre rajJloreHoB U UX COEAUHEHUMN.



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

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

A3zor. HaxoxnaeHue B mpupojie, CHOCcOObl MOMy4yeHUs, (U3MYECKUE U
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTU CBOMCTB a30THOM KuCHOTHL. [Ipumenenue a3ora
U €r0 COeTMHEHHI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnaenue B mpupoje, crnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa n ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpole. AJUIOTPOIHBIE  MOJIUDUKAIINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronenas kucimora u e€
colii. AKTUBUPOBAHHBIA YyTroyib, ancopOiusa. Dynnepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIVMHEHN.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE U
xumuueckue cBoiictBa. Okcuna kpeMHusi(IV), kpeMHHEBas KHCIIOTA, CHIIMKATHI.
[IpumeHenne KkpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. lIpuMeHeHue MeTasioB B OBITY U TEXHHKE.
CruiaBel METAIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspkeHW  metawioB.  OOmuMe  CrocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUThl OT
KOPPO3HH.

Oo6mast xapakrepucTtrka MeTamuioB [A-rpynmer [lepuomnyueckoit cuUCTEMBI
XUMUYECKUX dneMeHToB. Hatpuii u kanuii: mnomydyeHue, ¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUHN.

Obmas xapakrepuctuka metauioB I[A-rpynmer [lepmoguueckoit cuctembl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W KaJbLUi: MOJIy4eHue, (u3NUecKue u
XUMUYECKHAE CBOMICTBA, NPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



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

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

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel m auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKMCIUTEIbHbIE CBOMCTBA.

@u3n4ecKne U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xkene3a
U €ro CILIaBOB.

Ou3nyYecKrne 1 XMMHYECKHE CBOMCTBA MEU U €€ coequHeHui. [lomyyenue n
IIPUMEHEHUE MEIU U €€ COCUHEHHM.

[MuHk: monmydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCHIA LINHKA, THIPOKCOKOMIUIEKCHI IMHKa. [IpuMenenue
UHKA U €r0 COeIUHCHUH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHUS BEUIECTB W HMX NPEBpALICHUN:
n3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOAE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pAacTBOpaMU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCHUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMM KHCJIOT U LIEJIOYEH, PELIEHUE JKCIIEPUMEHTAIBHBIX 33/1a4 I10 TeEMaM
«T"anorensr», «Cepa u €€ coeaMHEHUA», «A30T U (HocPop U UX COEAUHEHUS»,
«Mertaibl TIaBHBIX TOATPYIID», «MeTasuibl TOOOYHBIX MOATPYII.

XUMUSA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax I[I03HAHHWS W METOAOJOTHH HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble NpuHIUITBI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[pOMBIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJYYEHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYXKAIOLIEH CpPEIbl U €r0 IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT © 340pOBbE uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



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

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Martepuaisl 1 31eKTpoHUKU. HanoTexHomoruu.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMHU BEILECTB,
Macchl (00BEMa, KOJIMYEeCTBa BEIIECTBA) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpuUMecH, Macchbl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO M3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEH PAacCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpallMy BELIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOOmed
HEOPraHW4ecKor XUMHuM B 11 Kjacce ocylIECTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTIACIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KiacCu(PUKalus, NePUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJIbHBIN Ta3,
(bu3nYecKue BeIMYUHbI, €IMHUIIBI U3BMEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

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

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

TexHOIorus: XUMMHAYECKAs] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIETI'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACIICHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCE peanu3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTATBl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOW JESITEIHHOCTH
oOydJaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MAESATEIBHOCTH TIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOpPYECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB;



UHTEpeCAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 MTOBE/ICHHUS;

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

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

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 300pOBOro u 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BElIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TMOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUH TNPAKTUYECKUX 3a/ay
COI[MAJIbHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHl pa3IMdyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUHU;

YBaXXEHUS K TPYyy, JIIOASIM TpyAa U pe3yiabTaTaM TpyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3arid COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEI€CO00PA3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMAaHHUA TJI00AaTBPHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

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

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

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TYMaHHUCTUYECKON HAaMpaBJICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0  IOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMUHbIX cepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI MTPOTPaMMbl IO XMMHH Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, cUcTeMa, Hay4dHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0oBaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIreynBaone (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroInXCs;
CHOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M yCTaHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHX
peaxkuuu;

(dbopMyIMpOBaTh LIEIH U 3a/1a4l UCCIEAOBaHNUSA, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (DOPMHUPOBAHMS TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M  IPOBEACHHS
YYEHUUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMS HAOMIOATh 33 XOJ0M
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysibTaT, (POpMyIUpOBaThH
000O0IIEHHS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuUOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIbHOCTH, MPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, IPUMEHEHUIO pPa3JIudHbIX
METOJIOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HAy4HO-
HOMYyJIsIpHAsl JUTepaTypa XMMHUYECKOTO COJEp)KaHHWs, CIpPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(GbopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOAUMOW [JIi BBIIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN 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 ¢
XUMUYECKON uH(pOpMaIMell: MNpPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPbI, HOMEHKJIATYPY;

HCIIO0JIb30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eliCTBHUA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEeMbI B XO/I€ TUAJIOTA W/WJIH
JTUCKYCCHH, BBICKA3bIBATh UIeU, (GOPMYIIMPOBATH CBOU MPEIJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpe3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBIIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYyTEM COTJIACOBAaHUS IMO3UIUN B
Xo7ie 00Cyk1eHNUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Ieau W 3aJavd, KOHTPOJHUPOBATh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM ACHCTBHM IpHU
BBITIOJTHEHWHU Y4Ye€OHBIX U HCCIICIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hawmbojee
3¢ (}eKTUBHBIN CcrMoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYULIECTBJISITh CAaMOKOHTPOJIb JEATEIBHOCTA HAa OCHOBE CamMOaHalau3a u
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMbI 10 XUMHUH Ha YIiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(HUCCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUsh Hay4dHbI€ 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUIN
M0 OCBOCHHIO, HHTEPIPETALMU U TTPEOOPA30BAHUIO 3HAHUM, BUJIBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHUW B PA3MUYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
W3y4CHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTpaXkaror:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUHU MPOOJIEM DKOJIOTMYECKOM, SJHEPTeTUUECKON U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX VMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalMOHAJILHOTO
IPUPOIOTIONB30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJIoBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IPUPOJHOU CPEAE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0Ooyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIN CKENET, (PyHKIMOHATbHAS
rpylma, paadKal, CTPYKTypHble (opMysbl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKas), H30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS;,; TEOPUH, 3AKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpaLEHUs] HHEPrul NpH XUMHUYECKHX pEaKLHUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUH, MUPOBO33PEHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMHWUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKON
NESATEIbHOCTH ~ YelloBeKa, OOIMMX  HAay4YHbIX  NPHUHIMIAX  XUMHYECKOIrO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS INPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABICHUs MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMUYECKUX
BEILIECTB;

COCTAaBJIATb YPAaBHEHMS! XMMHUYECKMX PEAKIMN U PACKPBIBATh MX CYLIHOCTB:
OKHCIINTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPALEHHBIX HOHHBIX YPAaBHECHU;



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

c(hOpPMHPOBAHHOCTh YMEHHUMN: YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynmne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKONb, (GeHos, (QopManbIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

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

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

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTieBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEaKIMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (OG- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

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

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM W MBICIICHHOM) U YMEHUSI TPUMEHSITh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHbBIE oneparuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIUIO, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaACU€Thl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMN C MUCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadOTKOU
BEIIECTB, MCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BelleCTBAMHU M JIA0OPATOPHBIM OO0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1€JIb UCCIEIOBaHUS, TMPEJACTABIAThH B pazndyHoOu dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPY’KAIOIIEH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEICCOO00PA3HOCTh NMPUMEHEHUSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAydHaS
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaImio, nepepadareiBath €€ M MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIIEYCHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHMS K CBOEMY 3J0pPOBbIO M IPUPOIHON

cpene;
BJIQJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TIOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AIEKTPOHHAsA 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PpEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TIOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.11. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHS] SHEPTUH TIPU XMMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKalie€ B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUMU BEIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJIIDHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToIIOTHUYECKUE CBEICHHSI O CBOICTBaX, COCTaBe, MOJyYEHHWH U OE30MacCHOM
WCIIOJIb30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATh XapaKTEPHBIC MPU3HAKK TOHSTHM,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUI;



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

c(pOpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHYECKHUE PEAKIUU 10 PA3JINYHBIM IPpU3HAKaM (dUCILY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiH, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aropa H
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(pOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOJNUECKOrO 3akoHa /.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLINU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—4YETBEPTOIO IEPHUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  UCHONB3YS  TMOHATUSA
«HEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHW», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX JJIEMEHTOB M UX
coeqMHeHMM no mnepuojgaMm u rpynmnaMm Ilepuonmnueckour cucremsr J[. U
MeHneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHUE TEHETUYECKOW CBSA3M MEXIY HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOILIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
THX pEeaKUWi; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEeaKkun
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
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 Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHUYECKHUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SBJICHUW MpUPOABI — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
yYMEHUS MPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIIEI0BAHUM BEIIECTB
U JIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISITh B3aMMOCBSI3b XMUMHYECKUX 3HAHUM C
MOHATUSIMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0CO3HAHHOTO MMOHUMAHHUS MAaTePUATILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEII0oBOro sddexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA MUIM JAaHO B H30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pEaKiuu;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEACHHME  peakuuMid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIUSHHUSI
pa3MYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIICHHE
DKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Metawey u  «Hemeramis»y) ¢
coOI0IeHHEM TIPpaBUII OE30MacHOTr0 OOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIUpOBaTh II€lb HMCCIENOBAHUS, TMPEIACTABIATh B
paznu4HON (opMe pe3yIabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
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 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATH II€JICHANPABICHHbBIN TOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(GOPMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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Hroro 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
1.1 u [lepuomnueckast cuicteMa XUMHUYECKUX 9
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 |
) BEIIECTB
1.3 XUMUYECKUE peakliuu 19 1 3
Wroro no pasaeny 39
Pa3nen 2. Heoprannueckasi Xumust
2.1 Hewmeramis 31 1 3
2.2 Meraibl 23 1 2
Hroro no paszneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUS B XUMUAHU. XAMUS U 9
’ KHU3Hb
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTuyeckue 06pAI0BATENLHEIE
padoThI padoThI pecypes:
[Ipenmer u 3HaueHNE OPraHUUYECKON XUMUH,
1 MIPEICTABJICHHE O MHOTO00Opa3uu 1
OpPraHUYECKUX COCAMHEHUN
DJNEKTPOHHOE CTPOEHUE aTOMa YIjiepoJia
2 (ocHOBHOE M BO30YXJIEHHOE COCTOSIHHUS). 1
BanenTHbie BO3MOXXKHOCTH aToma yriepoza
3 XuMUYecKas CBSI3b B OpraHUYeCKHX |
COEIMHEHUSIX
[TpakTiueckas pabota 1 «KoncrpyupoBanue
4 LIAPOCTEPIKHEBBIX MOJEIIEH MOJIEKYJI 1 1
OpPTraHUYECKUX COETMHEHUIN
5 [TonsiTHE O MEXaHU3ME peaKIUU 1
6 ['oMOIUTUYECKHI U TETEPOTUTUYECKUI |
CIocoObI pa3phiBa CBSI3U
Hyxneoduis! u 31ekTpoduis! 1
OnekTpoHHbIe 3 PeKTsI 1
9 Teopus cTpoeHHs OpraHMYECKUX |
coenquHenuit A. M. bytneposa
10 Buast nzomepun: cTpyKTypHas, 1
IIPOCTPAHCTBEHHAs
11 [IpencraBnenue o knaccuPUKAIIN U 1




cucreMarnueckass HomeHknarypa (IUPAC)
OpraHUYECKUX BEUIECTB

Knaccudukanus peakiuii B opraHu4ecKoi

12
XUMUH

13 CucremaTtu3zaiys u 0000IICHHE 3HAHUN TT0
TeMe
AJKaHBI: TOMOJIOTHUECKHH psiji, 001Ias

14 dbopMyIia, HOMEHKIIATypa ¥ H30MEpHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

15 ®dusndeckue 1 XUMHYECKHE CBOMCTBA
AJIKaHOB

16 NunuBuayanpHbIe CBOMCTBA METaHa

17 Haxoxxnenue ankanoB B npupoze. CriocoObt
MOJIyYEHUS U TPUMEHEHUE AIKAaHOB

18 Perrenue 3agad mo reMe «AJIKaHBDY
[uxnoankansl: obmas Gopmyia,

19 HOMEHKJIaTypa U U30Mepusi, 0COOCHHOCTH
CTPOCHUSI.

20 ®u3nyecKue 1 XMMHUECKHE CBOMCTBA
[IUKJIOATKAHOB

)1 [Tomrydenue U MeTMKO-OHOIOTHYECKOe
3HAYEHUE ITUKIJIOATKAHOB

2 Pemenne 3ana4 n ynpaxHeHH 110 TeEMe
«ukI0anKanbDn
Pemienne pacu€THbIX 337124 Ha ONpeACIICHHUE

23 MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUYECKOTO

B€IICCTBA I10 MaCCOBBIM JOJISIM aTOMOB




3JIEMEHTOB, BXOJSIIUX B €r0 COCTAaB.
CucreMmaru3anus 1 0000I1IeHNe 3HAHUH 110
TeMe

AJIKEHBI: TOMOJIOTHUECKHH psiji, 001as
dbopmysia, HOMEHKJIATypa, JJIEKTPOHHOE 1

24 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CrpykTypHas U IIUC-TPaHC-U30MEPHUS
AJIKEHOB

25 du3nyecKkue 1 XUMUIECKHE CBONCTBA
ankeHoB. [IpaBuno MapkoBHUKOBA

26 CriocoObI mosrydeHus 1 IPUMEHEHNE alTKEHOB
[TpakTiueckast pabota Ne 2 o Teme

27 "IlosydyeHune 3TUIEHA U U3YUYEHHE €TI0
CBOMCTB"

73 Pemenue 3a1ay v ynpakHeHUil 1o Teme
«AJKEHBD»
Pemenne pacu€THBIX 33724 Ha ONIPEACIICHHE

29 MOJIEKYJIIPHOHN (hOPMYJITBI OPTaHUYECKOTO
BEILECTBA
AnkaueHbl: CONpsHKEHHBIC, U30JIMPOBAHHBIE,

30 KyMyiupoBaHHble. OCOOEHHOCTH
AJIEKTPOHHOTO CTPOCHUS

31 XUMHUUYECKUE CBOWCTBA COIPSKEHHBIX
JTMEHOB

3 CriocoObI nosTyueHus 1 IpUMEHEHNe
aIKaJUEHOB

33 Pemenne 3amay « AixagueHb»

34 AJKUHBI: TOMOJIOTHYECKH psifI, oOmas




(dopmMyiia, HOMEHKIIATypa, HIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY!,
¢du3nueckre CBOUCTBA

35 XHUMHUYECKUE CBOMCTBA aJIKUHOB

36 KauecTBeHHbIE peakuy Ha TPONMHYIO CBS3b

37 CriocoObl nostyueHus 1 NpUMEHEHNe
QIKMHOB

18 Pemenue 3agau: pacdy€Thl 0 ypaBHEHUIO
XUMHUYECKON peaKkiuu

39 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeMe
ApeHbI: TOMOJIOTHYECKUH psiJ], oOwIast
dopmyna, HOMEHKIATypa. DIEKTPOHHOE U

40 IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
OeH30I1a U TONyoJa, X GU3NIECKHE
CBOMCTBA

41 XVMMHYECKUE CBOWCTBA aPEHOB: PEAKIIUU
3aMellEeHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

42 IIPUCOEANHEHHNS, OKUCIIEHNE TOMOJIOTOB
OeH3ona

43 ®u3nyecKkue 1 XUMHYECKUE CBOMCTBA
OeH3ona

44 Oco0eHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA
Pemenne pacuéTHbIX 3a7a4 Ha OIpeieJIeHHEe

45 MOJIEKYJISIPHOM (OPMYJIbI OpraHUYECKOTO
BELIECTBA

46 CrniocoOblI nosty4eHus 1 IpUMEHEHUE apeHOB




I'eneTnueckas cBI3b MCXKIY pa3iIudHbIMU

47 KJIacCaMM yIJIEBOJOPOIOB
Pacuérbl o ypaBHEHUSM XUMHUYECKUX

48 peakuuii. CuctemaTusanus 1 00001eHre
3HaHW 10 TeMe

49 [Ipupoansiii raz. IlonyTHbie HEPTAHBIE Ta3bl

50 KameHHblit yroyib 1 IPOIyKThI €10
nepepadoTKu

51 Hed1b 1 ciocoObI €€ nepepaboTKH.
[TpumeHneHue mpoayKTOB MepepadboTku HedhTH

57 Ypoxk-koudepennus «IIpupogasie
HMCTOYHHKH yTIEBOIAOPOIOBY»

53 ['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU
KJIaCCaMH YTJIEBOJOPOIOB

54 ["anoreHonpou3BOAHBIE YTIIEBOAOPOIOB:
3IIEKTPOHHOE CTPOCHHE

55 XUMHUYECKUE CBOMCTBA raJIOr€HAIIKAHOB
(peakiuu 3aMeIIeHus U OTIICTUICHUS )
XHUMHUYECKUE CBOICTBA TraJION€HAIIKEHOB

56 (peakMy MPUCOETUHEHUS U
MOJIMMEPU3ALIIH )
JlelicTBue mIen04Yel Ha

57 rajoreHnpou3BoIHbIe. B3anmoneincreue
JIUTAJIOT€HAIIKAHOB C MarHUEM M [IUTHKOM

53 CucreMmarusanys 1 0000IeHNe 3HAHUHN 110
pazneny "YraeBogopobr"

59 KonTponbhas pabota no teme

"YrneBomopoibr"




[penenbHbIe OHOATOMHbBIC CITUPTHI:
TOMOJIOTHYECKUH psij1, oOmiast popmya,

60 CTPOEHHUE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiaccupuranus, Gu3ndeckue
CBOMCTBA

61 XHUMHUYECKUE CBOMCTBA PENEIbHBIX
OJTHOATOMHBIX CIIUPTOB

& CriocoObl nostyueHus 1 NpUMEHEHNe
OJIHOATOMHBIX CIIHPTOB
[IpocTeie 3¢upbl: HOMEHKIIATYpa U

63 U30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XUMHUYECKHUX CBOMCTB
MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1

64 TIIMIEPUH, UX (pU3ndYecKre 1 XUMUIECKHe
CBOMCTBA

65 CriocoObl ostyueHus 1 IpUMEHEHNe
MHOT'0QTOMHBIX CITUPTOB

66 Pemenue 3a1au no teme «CnupTh»

67 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYecKHe
cBoicTBa. TOKCHYHOCTH (heHoIa

68 XuMHuecKue cBoiicTBa (eHoa

69 CpaBHEHHE XUMHYECKUX CBOWCTB
OJIHOATOMHBIX CIIUPTOB U (peHoa

70 Crioco0bI ostyueHus 1 npuMeHeHne GpeHona
[Tpaktuueckas padota Ne 3. Pemenne

71 DKCIIEpUMEHTAIBHBIX 3a/1a4 110 TEME
"Cruptsl U peHonb"

72 Pemenne 3amau no teme «DeHOTB»




73

74

75

CucreMmarusanys U 0000IeHNE 3HAHUHN 110
TEME

Anbaeruibl ¥ KETOHBI: JIEKTPOHHOE
CTpOeHHUE KapOOHWIILHOM IPYIIIBL;
TOMOJIOTHUYECKHUE Psifibl, 001as popmyia,
M30MEpHsl U HOMEHKJIATypa

AnbAeTUIbl U KETOHBI: PU3NYECKUE
CBOICTBA; peaKkMy MPUCOCTUHEHUS

76

77

PeaKIII/II/I OKHCJICHUA U KAQYCCTBCHHBIC
PCaKru aJIbACTUAOB U KETOHOB

CriocoOsbl MOJIYyYCHU: aJIbACTUIOB U KETOHOB

78

Perenue 3aqa4d mo reMe «AnbpIeruabl U
KETOHBI»

79

80

OaHOOCHOBHBIE TpefieNibHbIE KApOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS UX
MOJIEKYI

N3omepHst 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3UYEeCKHe CBOMCTBA

81

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

82

83

Oco0eHHOCTH CBOICTB MypaBbUHON
KHUCI0Thl. MHOrooOpasue KapOOHOBBIX
KHUCIIOT

OcoOeHHOCTH CBOWCTB: HENIPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinort. [IpencraBuTtenu BpIcIINX
KapOOHOBBIX KUCIIOT




ITonsarue o IMPOU3BOJHBIX Kap6OHOBI)IX

84
KHUCJIOT

85 CniocoObI 1oTyueHns KapOOHOBBIX KHCIIOT

26 Menuko-610JI0rnueckoe 3HaUeHHE U
MIPUMEHEHUE KapOOHOBBIX KUCIIOT

27 Pemenue 3amau o reme «KapOoHOBBIE
KHUCIIOTBD»

28 OyHKIUOHATIBHBIE POU3BOIHBIE
KapOOHOBBIX KUCIOT

29 CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmrast hopmysa, H30MEpHsl U HOMEHKJIAaTypa

90 Ou3nyecKkue 1 XUMUIECKHE CBONCTBA
3¢hupoB
Pemienne pacu€THBIX 3a7a4: IO YPaBHEHUIO

01 XUMHUYECKON peaKIiu, Ha OIpe/ieiICHHE
MOJIEKYJISIPHOM (OPMYJIIBI OPTaHHYECKOTO
BEILIECTBA
[Ipaktrueckas padota Ne 4. Permenue

92 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
"KapOoHoBble KucnoTsl. CroxkHbie 3¢pupst”

93 Kupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOUCTBA (TUAPOITU3)
Oco0eHHOCTH CBOICTB JKUPOB, COJIEPKAIITIX

94 OCTAaTKHU HENPEAENIbHBIX )KUPHBIX KUCIIOT.
Kups! B mpupone
Mp1ta Kak COJTH BBICIIIUX KapOOHOBBIX

95 KHCJIOT, UX Mololee AcicTaue. ITonsTue o

cuHTeTHYecKux Moromux cpencteax (CMC)




I'eneTnueckas cBI3b YIJII€EBOAOPOAOB U

96 KHCJIOPOJICOACPKAIINX OPTaHUYECKUX
BEIIIECTB

97 Pacuérbl mo ypaBHEHUSM XUMHUYECKUX
peakuui

08 Cucremaru3zaius u 0000IIeHNE 3HAHUH 110
TEME
OO01mast xapakTepuCcTHKa YTIIEBOJAOB U

99 KJIacCCU(UKAIUS yTIeBOOB (MOHO-, T~
HOJIMCaXapHUbl)

100 Monocaxapuzpl: (pu3nuecKrue CBOMCTBA U
HAXO0XJICHUE B IPUPOJIE

101 [IpumMeHeHme TII0KO3bI, €€ 3HAYCHHE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunpl: caxapo3a, MaJIbT03a U JIAKTO3a.

102 HaxoxzieHue B mpupojie ¥ IpuMeHEHne
JIFICaxapuioB
[Tonucaxapuapl: CTpOECHHE MaKPOMOJIEKYJI,

103 dbuznyecKkre 1 XuMUYEeCKHe CBONCTBA,
IPUMCHEHUE

104 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenune pacueTHBIX 3a7a4d HA OTIpe/IEICHNE

105 JIOJIA BBIXOJ1a TIPOIYKTA PEAKIIHH OT
TEOPETUYECKH BO3MOKHOTO

106 Cucremaru3zaius 1 00001IeHHe 3HAHUH 110
pazneny

107 KonTponpHas pabota mo Teme

"Kucnoponacoaep:xalue opraHn4eckue




coenuHeHus"

AMUHBL: KIacCUpUKAIHS, CTPOCHUE

108 MOJIEKYJI, o0mmas popmyiia, usoMepus,
HOMEHKJIaTypa U (PU3NYECKHUe CBONCTBA

109 XUMUYECKUE CBOWCTBA AMH(PATHUECKUX
aMHHOB

110 AHWIVH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH
XHMUYCCKHX CBOMCTB aHUJIMHA

111 Crioco0bI MosTy4eHus! aMUHOB

11 [Ipumenenne u MeAUKO-OMOIOTUYECKOE
3HAYCHUE

113 Perrenue 3agad mo reMe « AMHUHBD)

114 I'eTeponmkinyeckue COeTMHEHUS
AMUHOKHUCIIOTHI: HOMEHKJIATypa U U30MEpHs,

115 ¢dbusndeckue coiicta. OTaeIbHBIC
MIPEACTABUTENH O-AMUHOKHUCIIOT
XuMHYECKre CBOMCTBA aMUHOKHUCIIOT, UX

116 OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 ENTHAO0B

17 benku xak mpupoHbIE TOJUMEPHI;
CTPYKTYpbI O€IKOB

118 XuMudeckue cBOMCTBA OEJIKOB
A30Tcoaepkallne reTepoluKINIecKIe

119 coenuHeHUs. HyKIeMHOBBIE KUCIIOTHI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKas POJib
[TpakTiueckast paborta Ne 5. Pemienue

120 3KCTIIEPUMEHTAIIBHBIX 33/1a4 110 TEME

"A3oTcoepKalie OpraHn4ecKue




coenuHeHus"

[IpakTuueckas padora Ne 6. Perenue

121 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1
"Pacnio3zHaBaHre OpraHMYECKUX COCAUHEHMIT"
KonTtponpHast pabora o Teme

122 "A3oTcoiepKaliie OpraHn4ecKue 1
coeuHeHus"

OcHOBHbIE IOHATUS XUMHUH

123 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN U |
METO/Ibl UX CUHTE3a —II0JIMMEpHU3aLus U
MOJIMKOHACHC AU

124 [Tnactmaccel. YTunuszanus u nepepadboTka |
IIacTUKa

125 OnacToMepbl: HATypaJlbHbIM CUHTETUYECKHE |
Kayuyku. Pe3una
Bonokna: HaTypanabHble, HICKYCCTBEHHBIE,

126 cuHTernyeckue. [lonumeps criennaabHOro 1
Ha3HAYCHUS
[Tpaktuyeckas padora Ne 6. Pemenue

127 JKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME 1
"Pacnio3HaBaHue MaacTMacc U BOJOKOH"

O06o0011eHEe U CUCTEMAaTU3aIMs U3YYEHHOTO

128 MaTepuaia 1o teme "BbICOKOMOJIEKYISIpHbIE 1
coenqnueHusa”

129 Opranunyeckast XUMHs U GPU3UOTIOTHS 1

130 Opranuyeckast XuMus U GapMaKoJIorus 1

131 Opranuyeckast XUMHsL 1 OMOXUMUS 1

132 O6o06maromuii ypok mo teme «Opranndeckas 1




XUMUSD)

133 PesepBHEIil ypoOK. O606i].[€HPIC u 1
cUCTeMaTH3aIHs 3HAHUH

134 PesepBHEIil ypoK. O606i].[€HPIC u !
cUCTEeMaTH3aIlus 3HAHU

135 Pe3epBHBIiT ypoOK. 0606?1eHI/Ie u |
cUCTeMaTH3aIHs 3HAHUH

136 PesepBHEIil ypoOK. O606£JleHHe u |
cUCTEeMaTH3aIlMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX A1ep. XUMUYECKUI
anemMeHT. M3oTomnsl

CTpOGHI/Ie QJICKTPOHHBIX 0005104€EK aToOMOB,
KBAaHTOBBIC YHCJIa

Knaccubukanus XMMHYECKHX 3JIEMEHTOB (S-,
p-, d-, f-aeMeHThI)

PacnipeneneHue 371€KTPOHOB 110 ATOMHBIM
opouTaIIM

DJeKTPOHHbIE KOH(PUTypaluyi aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YKJIEHHOM
COCTOSIHHNU

DJEeKTPOHHBIE KOH(PUTypalluy HOHOB.
DNEeKTPOOTPULATENBHOCTD

[Tepuonnueckuii 3akoH u [leprnonnueckas
cUcTeMa XUMUYECKuX 3yemMeHToB [I. U.
MenneneeBa, CBsI3b C COBPEMEHHOW TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHH S CBOWCTB
XUMHUYCCKUX DJICMCHTOB U O6pa?>yeMI)IX MU
IMPOCTBIX U CIIOXKHBIX BEHICCTB I10 I'pyHIiaM 1
neproam

Cucrematusanusa 1 0000IIeHNe 3HAHUH 110




10

TEMC

Bunsl xumndeckoul cBs3u. MexaHu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMonekysipHbie
B3aUMOJICUCTBU

11

BaneHTHOCTB U BaJIECHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPbI
MOJIEKYJI C UX F€OMETPHUUECKUM CTPOECHUEM

12

13

14

[IpencraBneHuss 0 KOMIUIEKCHBIX
COCIMHEHHSIX: COCTAB U HOMEHKJIaTypa

BemectBa MOIEKyIIpHOTO U
HEMOJIEKYJIAPHOIO CTpOeHUs. TuIbl
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

ITonstue o AUCIICPCHBIX CUCTCMAX.
Hpe,[[CTaBJ'IeHI/Ie O KOJJIOMZIHBIX PaCcTBOpax

15

HcTuHHbIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

17

18

CriocoObl BbIpayKe€HUS! KOHIIEHTPALlUU
pacTBOpOB

Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM MOHATUI
"MaccoBasi 1011 pacCTBOPEHHOIO BeniecTna',
"MouisipHasi KOHIIEHTpamus'"

Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

19

Cucrematusanusa 1 0000IIeHNe 3HAHUH 11O
TEME




20

Kontposbnas padota mo temam "CtpoeHue
aroma. [leproauueckuii 3aKOH U
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB /. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTooOpa3ue BemecTs"

21

Knaccugukaius XuMHuecKux peakiuuii B
HEOPraHUYECKON U OPraHUYECKON XUMUH.
3aKOH COXpPaHEHUsI MACChl BEUIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

22

23

TennoBsie 3G (HeKThl XUMUYECKUX PEaKIUH.
TepMoxumunyeckue ypaBHEHUS

Beruucnenus mo YPaBHCHUAM XUMHUYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHNYCCKUM YPABHCHUAM

24

CKOpOCTh XMMHYECKOU peakinu, eé
3aBUCHMOCTH OT PAa3JIMYHBIX (PAaKTOPOB.
Karanu3 u karanu3atopsl

25

26

['oMoreHHbIe U reTepOoreHHbIE PEAKIIUI
ITpakTuyeckas padora Ne 1 mo teme "Bnusuue

pa3nuYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON peakuun"

27

OOpaTumble U HEOOPATHMBbIE PEAKLIUH.
XHUMHUYECKOE PaBHOBECHE

28

29

[IpakTnueckas padora Ne 2 o reme "BnusiHue
pa3anyuHbIX (JaKTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECUSA"

3J'IeKTpOHI/ITI/I‘-ICCKaSI Jucconuranms. CunbHbIC
U cla0ble QJICKTPOJIUTHI. CrencHb




IUCCOLIMAIIAN

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

30 pactBopoB. Bomopoausrit mokasarens (pH)
pacTBopa

31 I'mpponus coseld. Peaknuu, nporekaronye B
pacTBopax JIEKTPOJINTOB
[IpakTrueckas padota Ne 3 o Teme

32 "XuMH4ecKue peakliui B pacTBOpax
3JEKTPOJIUTOB"

13 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.
Baxxneiilne oKMCIUTEIN U BOCCTAHOBUTENIN

34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0)
Oananca

35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB

36 Pewrenue 3anau pa3nuyHbIX TUIIOB

37 Pemenne 3ama4 pasnuyHbIX TUIIOB

38 CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO
Teme "XuMuueckue peakuun'

39 KonTponbHas pabora no teme "Xumuueckue
peakuun"
[Tonoxenue Hemeramuios B [lepuoanueckoit

40 CUCTEME XUMHUYECKUX 371eMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nueckue cBONCTBAa HEMETAIIOB

41 AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yriepoaa)

42 Bomopon: nonyuenue, puznueckue u

XUMHYECKHE CBOMCTBA. ['napuibl




43

44

45

["ayiorensl: HaX0XKIEHUE B MPUPOJIE, CITOCOOBI
MONy4YeHHs, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA

l"anorenoBonopoabl. Baxknenue
KHCJIOPOJICOACPIKAIITIE COCTUHECHUS
rajJloreHoB

JlabopaTopHblie 1 MPOMBIIIIICHHBIE CIIOCOOBI
noJrydeHus rajgoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCAMHEHUIA

46

[IpaxTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"T"asorensr"

47

48
49

Kucnopoa: nabopatopHbie U IPOMBIIUICHHBIE
CTIOCOOBI OTYYCHUs, PU3UIECKUE U
xumuyeckue cBorictBa. O30H. [Ipumenenue
KHCJIOPO/a U 030HA

OKcubl ¥ NEPOKCHIBI

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

50

51

Cepa: HaxOXJeHHE B MPUPOJE, CIIOCOOBI
HOJ'Iy‘-IeHI/ISI, (1)I/I3I/I‘ICCKI/IG U XUMHNYCCKHUC
CBOMCTBA

CepoBoniopo, cynbhuabt

52

Kucnopozaconepxaiiye coOeIMHEHUS CEPBI.
Oco0OeHHOCTH CBOMCTB CEpHON KUCIOThI

53

54

IIpakTuyeckas pabora Ne 5. Pemenue
JKCIEPUMEHTAIBHBIX 3a1a4 110 Teme "Cepa u
€€ CoeIMHEeHUS"

A3OT: HaX0X/IEHUE B IIPUPOJIE, CLIOCOOBI




MoTy4YeHus1, (U3NIECKHUE U XUMUICCKHE
CBOMCTBAa. AMMMAK, HUTPUJIBI

Kucnoponcoaepskamiue coeTMHEHHS a30Ta.

55 . .
Oco0OeHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [TpumeHeHne a30Ta M €ro COeAUMHEHU.
A3OTHBIE yA0OpeHHS
dochop: HaxOkKACHHUE B IPUPOJIE, CIIOCOODI

57 MONy4YeHHs, GU3NIECKUE U XUMHUYECKHUE
cBoricTBa. @ochuast u hochun

53 Oxcunsl hocdopa, pochopconepxaine
kucnoTbl. Conu pocopHOI KUCTOTHI

59 [Tpumenenne pochopa 1 ero coeAMHEHUIA.
dochopHbIe yI0OpeHUS
[IpakTuueckas paborta Ne 6. Pemenue

60 AKCIIEPUMEHTAIIBHBIX 3aa4 1Mo Teme "A30T u
docdop u ux coequHCHUS"
VYraepol: HaXoXAEHUE B IPUPO/IE,

61 aJUIOTPOMHbIE MOU(pUKAILUY; (pU3HUecKre u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

2 Oxcun yrnepona(1l), O_FCI/IH yraepoaa(IV),
yroJjibHasi KUCIIOTa U €€ COoNn

63 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB
KpemHuii: HaxoxaeHue B pupoJie, CocoObl

64 NoJIyyeHHs, GU3NYECKUE U XUMUUYECKHUE
CBOMCTBA

65 Oxcun kpemuusi(I1V), kpeMHueBast KUCIIOTA,
CHIIUKATBI

66 [IpuMeHeHne KpeMHUS U €T0 COCTMHEHHM.




67

CTCKJIO, €ro noJy4€HueE, BUJbl CTCKIIA

Pemenue 3aaa4 pa3jiInuYHbIX TUIIOB

68

69

CucreMaruzanys 1 00001IeHe 3HAHUHT 10
Teme "Hemeramisr"

Kontponbnas padota nmo teme "HemeTamisr'

70

71

72

AHanu3 pe3yabTaToB KOHTPOIBHON PadOTHI,
KOPPEKIHs OINO0K

[Tonoxenue metaiuioB B [lepuoanyeckoii
CHCTEME XMMHUYECKUX DJIEMEHTOB.
OCoOEHHOCTH CTPOEHUS SIEKTPOHHBIX
000J104EK aTOMOB METAJIJIOB

OO6mue GpuznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE

73

CmuiaBsl MetasuioB. Kopposust metamios

74

75

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

DNEKTPOXUMHUECKUN Psiji HAalpsKEHUH
MeTauioB. O0IMe criocoObl MOTydYeHUs
METaJIOB

76

OO6mas xapakrepucTuka MeTamuioB IA-rpynmsl
[leproanueckoi cUCTEMbl XUMUYECKUX
anemMeHToB. Hatpuii n kanmii: nmoiaydeHue,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX
COCIMHEHUI

7

O6m1as xapaktepuctTuka MetayoB ITA-
rpymisl Ileproanyeckoi cuctemsl
XUMHUYECKHUX 3JIEMEHTOB. Maruuu 1 KajabIlUii:
MoJy4eHue, GU3NYECKue i XUMUIECKHE




78

CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COeOUHEHUN

XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

79

80

81

ANIOMUHHI: TIOTy4eHue, pusnyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE

AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHIA
ATFOMUHHUS, TUAPOKCOKOMIUICKCHI aTFOMHHHUS,
WX PUMEHEHHE

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

82

83

84

[IpakTnueckas padora Ne 7. Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TeME
"MeTtaisl IJ1aBHbIX oarpymnmn"

OO61as xapakTepucTUKa METaNIOB TOOOYHBIX
noarpynn (b-rpynm) I[lepuoauyeckoit
CUCTEMBI XUMUYECKUX FJICMCHTOB

duszndyeckre ¥ XUMHUUECKHE CBOMCTBA XpoMa u
€ro COG,[[I/IHGHPlﬁ, X IPUMCHCHUC

85

Baxwuerime coeMHEHNs Maprasiia.
[TepmanranaT kayusi, €ro OKUCIUTEIbHBIE
CBONCTBA

86

87

88

@u3nyecKne 1 XUMHYECKHE CBOMCTBA Kelle3a
u ero coenuHeHuu. Ilomydyenne u npuMeHeHne
CILIaBOB JXKeJle3a

duznueckre 1 XUMUYECKHE CBOMCTBA MEIU U
€€ COEIMHEHUH, UX IPUMEHECHUE
dusznueckre 1 XUMUYECKHUE CBOMCTBA [IUHKA U

€ro COe,Z[HHeHHﬁ, HUX NIPUMCHCHHUC.
FI/I,Z[pOKCOKOMHJ'ICKCBI OUHKa




[TpakTrueckas padota Ne 8. Permenue

89 AKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME
"Mertasisl TOOOYHBIX OArpym”

90 Pemenue 3aga4 pa3nuyHbIX TUIIOB

01 O06o0mIeHre 1 CUCTEMAaTH3AIMS U3YYEHHOTO
Marepuaia mno teme "MeTaisr"

92 KonTponbnas pabora no teme "Metaibt"

93 AHanu3 pe3yJbTaTOB KOHTPOJIbHON padOTHI,
KOPPEKIHsI OIIHOO0K
Poinb xumMum B obecrieueHIH yCTOHYUBOTO

94 pa3Butus yenoBeuecTBa. [loHsTHE O HAyUYHBIX
METOJIaX UCCIIEI0BAaHUS BEIIECTB
Hayunble npuHUHKIIBEI OpraHU3aluu

95 XUMHUYECKOTO MPOU3BO/ICTBA.
[IpombliieHHBIE CIOCOOBI MOTYYEHUS
Ba)KHEUIIINX BEIIECTB

96 XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN
CpEebl U €T0 MOCIEACTBHUS

97 XuMus U 3710pOBbe yesoBeka. JIekapcTBEHHbIE
CpeacTBa

08 Xumug . Poab xumun B o0ecrieueHnu
MUIIEBON O€30MacCHOCTH

99 Kocmernueckue u napromepHbie CpeicTBa.
briToBas xumus
X¥MHS B CTpOUTENBCTBE. BakHenmne

100 CTPOUTEIBHBIE U KOHCTPYKIIMOHHBIE

MaTCpHraJibl

101

XUMHS B CEIBCKOM X03stiicTBe. OpraHnnyeckue




Y MUHEpaJbHbIE yI00pEHUS

102 CucreMmaruzanus 1 00001IEHUE 3HAHUMT 110 |
TEME

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102
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