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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepasbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuos a0 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuszyeMoe B ycIoBUAX —AuBPepeHIMpPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anusax npodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  HMHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHHE TIPEJCTaBICHUS O IIENAX, COJACpXKaHUHU, OOIed cTpaTreruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHHUs Y4eOHOro MaTepHalia, KOJMYECTBEHHBIX UM KAaYECTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUST XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4yeHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE paclpelie]ieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYEeMOTo
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHHsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUUM Ha YPOBHE OCHOBHOIO OOIIETo
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPEeNeNsThCs B COOTBETCTBUM C HANpaBJIEHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYOJNEHHOTO U3Y4YEHMs] HANpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toil CBs3M u3yueHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHU3aIUsAX MPoPEeCcCHOHATBEHOTO 00pa3oBanus. Hapsamy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUS U COLMAIBHOTO PAa3BUTHUSL OOywaroumxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3aluu y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIIIYOJIEHHOTO H3yYEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuusax 0a30BOro M yriryoJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUU Ha OCHOBE PACIIMPEHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHAamMuKH. M3ydeHue mnepuogmyeckoro 3akoHa u llepmoamueckoi
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMAHUE BOMIPOcaM 00 3JEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [OMOJIHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU IMpeAMeTa B JIaHHOM Cllydyae akKIeHT OyneT cieilaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUICCTB CIY)KaT OCHOBOM I W3Y4YCHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3ydYeHHEe MpenMera «XHUMHs» Ha YriIyOJI€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pelenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiid B OOECHedyeHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHAaAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 00X
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M MPOOJEM COBPEMEHHON XUMHH, JJIsi OOBSICHECHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJCTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBSI3aHHON C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM IEATEIPHOCTH M IMTOBCEAHCBHOM YKH3HHU.

B nnane peanu3zanuu NepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBICHUM MPUPOIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa OOIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3ny OPraHUYECKUX COETHUHEHHUIA.

DJEeKTPOHHOE CTPOEHHWE aToMa YriepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUIBl MNEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€il B MOJIEKYJax
opraHudeckux BemecTB. [loHsiTHe O CBOOOJHOM paaukaie, Hykieopuie Hu
anexkTpodue.

Teopuss crpoeHnst opraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKysipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PPEKTHI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupukamu OpraHuyeckux BeriecTB. [loHaTtue o
dbynkunonanasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHWE C 00pa3uaMy OpPraHWYeCKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Aunkansl. ["'oMosiorudeckuil psii aakaHoB, oOmas GopmMyina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, Sp°-
ruOpUIn3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmyeckne cBONCTBA
aJIKaHOB.



XUMHUYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEUICHHS, W30MEpPHU3aALNH,
JNErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbsl. ['oMosiornueckuil psii ajJkeHoB, oOmas (Gopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ AalKEeHOB, Sp’-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, 6- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMM NPUCOCAVUHEHUS, 3aMEIIECHUS B (L-TI0JIOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudyeckuil psij alkuHOB, oOias GopMyia, HOMEHKIaTypa u
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, MMEIOIINX KOHLEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuE MOJieKyIbl Oen3ona. dusmyeckue cBOICTBA apeHOB. XHMHYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEWCTBUHM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HegTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpoaykTsl nepepabOTKu HEPTH, UX MPUMEHEHHE B IPOMBIIINIEHHOCTU U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJHBIE BOAHOTO M CIHUPTOBOIO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMs] BEIIECTB M HX MPEBPAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJIONE€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kinaccuukamus. Dusmdyeckne CBOWCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [lelicTBUE 3TaHONIA U METAHOJA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOMCTBA: PEAKLMU 3aMEUICHUS, B3aUMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco0Ob!I osryueHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKHME CBOICTBAa  aIbJIETUJOB M  KETOHOB:  peakUuu
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkinarypa. Ousndeckue CBONCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYypaBbUHOM KHUCIHOTHL. IloHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBas, MNaJIbMUTHUHOBAas, OJEUHOBAas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWCTBA: THAPOJIU3 B KHUCIOW H
IIEJIOYHOM Cpeie.

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

MpIi1a KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, HX MOIOIIIEe ACHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuapl: Kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUI0I03bl. XUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJBJETU] HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruppoxkcumom  meau(ll)), peaknuss raunepuHa
ruapokcusiom Meau(ll), xumuyeckne cBOWCTBA pPAacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bl ¢ runpokcugom meau(ll), BlaumopeiicTBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
dbenonb», «KapooHoBbIe KUCTOTHL. ClI0KHBIE 3(DUPBI.

A3oTcoaepxaluye OpraHnvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwiInHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoOJieKyJse aHuinHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE MPEACTABUTENH O
AMUHOKHUCJIOT: TJMIWH, anaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHbie monumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAA
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypaius OENKOB IMPU HarpeBaHUH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COECTMHEHUSD) U «Pacno3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJ1eKyJISIpHBIE COeIMHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OOpa3iaraéMble MOJUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (HOpPMyJibl OpPraHUYECKOTO COCIAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMi W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, IbIXaHUE, OENKH, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronbl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH H
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanuss XuMHUECKUX 3JIEMEHTOB (s-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTrO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MDUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTeMbl
XUMUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
IPOCTBIX M CJIOXHBIX BEIIECTB II0 TIpynmaM H IepuoaaM. 3HA4YEHUe
nepuoandeckoro 3akona /.M. Menneneesa.

XuUMHUYECKass CBSI3b. BHIbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUSI KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIMHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIIAaEMOCTh KOBAJIECHTHOW CBA3U. KpaTHbelie cBs3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUU.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsl KOHIIEHTpalus. HacblllleHHbIe U
HEHACBILLEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucrannoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHEHMS W MPEBPAILICHUS
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTtuMble U1 HeoOpaTUMBbIC peaKIIMK. XUMHYeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST YW BOCCTaHOBJIEHUS.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oXKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KAaTAIM3aTOpa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xumudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepbui(1V), oxcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHocOOBI MONMydeHUs, (U3HUCCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHUE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronbHas kucimota u e€
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOJOM, H €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leprnoan4ecKol CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJUIOB: TUAPOMETAILTYpPrus, NUPOMETAILUTYPIHUs,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHUN.

O6mast xapakrepuctuka metaioB [IA-rpynmer Ilepuomudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1oOouHbIX noarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxmneiimme coeaunenuss wMapranua(ll), wmapranmna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [Toayuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATHOH BOJIOPOJIa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHUKITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [[poMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 0O6ecrieyeHuH HEPreTHIecKoi 0€30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XUMHSI AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib Xxumuu B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

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

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaIbHbIE YA0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIUX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIW W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XxuMHM B 11 Kilacce ocylIecTBIETCS YEpe3 MCIOJIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KJaccudukalius, nepuoguIHOCTh, HAOII0ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCHUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOCTBO KOCMETHUYECKUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAJIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMH C CHCTEMHO-JEITEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUA NpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONMIAC: OCO3HAHHE
OOYYarOIIMMHUCST POCCHMCKON TPAKTAHCKOW HMICHTHYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEJCICHHUIO; HAUTMYME MOTHUBAIIUU K
0Oy4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOpPMaMu TIOBEJEHUsS; HaJU4uue
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUTh 1I€JIU U CTPOUTH
’)KM3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATEILHOW M TMPAKTUYECKOM JESITCIHHOCTH
oOyyJaromuxcs B MpoLecCce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJarommuxcsi B MPOIECCe pealn3alud o0pa3oBaTeIbHON ASATEIbHOCTH, B TOM
YHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBAXCHUS K 3aKOHY U MPaBOMOPSIKY;

MPEACTABJICHUSI O COLUAIBHBIX HOpPMax M MpPaBWIaAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIBHBIX 3a/1a4, BBIMOJHEHUU
XAMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh WM TPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUEOHOM €SI TEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
ITOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;



MHTEpEeCa W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHUU U MOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TOCJIEICTBUN W HENPHUSITUS BPEIHBIX NPUBBIUEK (YMOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE B PEIICHUM MPAKTUUYECKUX 3ajay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU AESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

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

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJECOJIOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUM IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIN3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJId B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTIeUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBJICHHUM OKPYKAIOIIET0 MUpPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perIeHus Mpo0JieM B peabHBIX KU3HECHHBIX CUTYAIUX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasiudHbIX chepax nmpodeccrnoHambHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (OPMHUPOBAHHMS  MHPOBO33PEHHUS  OOyUYAIOITUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIEC TIOHATHS, OTpPaKaOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MPOIIECC, CHCTeMa, HayYHBIA (DaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeIOBaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHbIC y4eOHBIC NEHCTBUs (IMO3HABATEIIbHBIC, KOMMYHUKATHBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COI[HAIBHON KOMITETEHIIUU 00y4atomInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

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

ONpENENATh LENU AESATEIbHOCTH, 3aJaBas IMapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TIPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XHUMHUYECKOU



peakiuu — MpH PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3a/ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOTO TO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTHU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3a/1ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHJIOB U (popm
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HMH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUAJIOTa /WU
JMCKYCCHH, BBICKA3bIBATh HJICH, (DOPMYIHUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TPE/IOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH MPH BBITOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, M (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM TPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
x0J1e 00Cy X IeHHUS 1 OOMEHa MHEHUSMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOKO TO3HABATEIIBHYIO
JEeSITEIbHOCTh, OMpeAcisia €€ LeJd M 3aJayd, KOHTPOJMPOBaTH M IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIIbCKUX 3a7ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX peIICHHS ¢ Y4ETOM TOJIyYCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIUSX;

OCYLIECTBIISITh CAMOKOHTPOJIb JCATEIBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha yriyOJIEéHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CIELM(PUUECKHE
JUTsl y4eOHOro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
110 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3jIMYHbIX Y4E€OHBIX
CUTyalusIX, a TAKKE B PEAJbHBIX )KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C XUMHUEN. B
IPOTpaMME II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJaM
W3YUYCHHUS.

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POoJu B 00€CleueHWH yCTOWYHUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTEpPHAJIOB,



HOBBIX HUCTOYHUKOB SHEPIUH, B obecrieyeHuu PallMOHAIIBHOTO
IPUPOOTIOIH30BaHNS, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIECH KyJIbTYpbI
YeJIoBeKa, a TaKKe DJKOJOIMYECKHW OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKJIEHHOC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, QYHKIMOHAbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COCOUHEHHS], MOHOMED, MOJIUMEp,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpPEBpallCHUs DHHEPrud TMpH XUMHUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKIui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTsl I u Il poga);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIMX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUINE MOHATUS HPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJISl WILIFOCTPAlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAWHEHUM, JaBaTb WM Ha3BaHUA 10 CHUCTEMaTUYECKON
Homenknartype (IUPAC) u npuBOoIUTH TPUBHAIBHBIE HAa3BAHUS JI OTACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAas M WOHHAs CBSI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

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

chOPMHPOBAHHOCTh ~ YMEHHMM  XapakTepU30BaTh  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
QJIKUHOB, AaPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJECTUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCIUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKJAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEPXKIATh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HaHUS — HAOJIOJACHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE onepamuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE NMPUUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4EeHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMHUYECKOU
GbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUU HKCIEPUMEHT (MOJyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH I1eJ1eCO00pPa3HOT0 TOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y9eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEH KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJUTHUYECKON TUCCOLUALMNM, NEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOPMUPOBAHHOCTh YMEHUSI HMCIOJIb30BAaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON peméTkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKUE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIAPHAs KOHIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIISCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIbID HWHJIWKATOPOB, H3YyYCHUE BIUSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HOi (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIOJHEHUIO JTa0OPAaTOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbBI ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JuTepaTypa, CpeacTBa MaccoBoi uHpopmaiuu, aTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIiio, mepepadbaTpiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
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Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCcKOH XUMHUH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHMYECKUX COSAMHEHU A. M. 8 0 0
byrneposa
Htoro no pazneny 8
Pasznea 2. YrieBoaopoabl
[IpenenbHble yriIeBOJOPOIbI — aJIKaHBI,
2.1 P o P 5 0 0
LUKJIOAJIKAHbI
HenpenenbHble yriieBOgOPOIbL: aJIKEHBI,
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aJIKa/INEHbI, AJTKUHBI
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8 0 0
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Hroro no paszneny 35
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keToHbl. KapboHoBbie kucinoTsl. ClloKHBIE
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Wroro no pazueny 41
Pasznen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

4.1 AmuHBI. AMMHOKUCIIOTHI. benku 12
Wroro no pazueny 12

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

5.1 BrIcOKOMONIEKYIISIpHBIE COETMHEHUS 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 9
anemenToB /1. 1. Meneneena
12 Crtpoenue BeniectBa. MHOroo6pasue 1 1
BEIIECTB
1.3 XUMHUYECKUE PEAKIINH 19 1 3
Hroro o pasneny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeramibt 31 1
2.2 Mertamibl 23 1
Hroro no paszneny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMUH. XUMUS U 9
' KHU3Hb
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHus

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpeamer 1 3HaYEHUE OPraHUYECKON
XUMUH, [IPEICTABICHUE O MHOI000pa3uu
OpPraHUYECKUX COCAVUHEHUN

DJEKTPOHHOE CTPOCHHE aToMa yriepoaa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHUS ).
BasneHnTHbIe BO3MOKXHOCTH aTOMa yIiepoia

XUMHUYECKas CBSI3b B OPraHUYECKHUX
coeMHEHUSIX. MexaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Buzael nzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (deKTHl B MOJIEKYJIaX OPraHUYECKUX
COeTMHEHNN

[IpencraBienue o kaaccuukanuu u
cucremarnyeckas Homenkinatypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccugukarus peakiuii B opraHn4eckoi
XUMHUU




Cucremarusanus U 0000ILEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHNA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
AJIEKTPOHHOE U POCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

Haxo’xeHue ainkaHoB B IIPUPOJIE.
CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKaHOB

12

[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa M U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMUYECKHIX CBOMCTB, CITIOCOOBI
MOJTyYEHUS ¥ IIPUMEHEHHE

13

Permenne pacuéTHbIX 3a7a4 Ha
ompezeNieHue MOJIEKYIIPHON (HOPMYITbI
OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM
IIOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B €0
coctaB. CucteMaTH3anus U 0000IIeHNe
3HAHUH 110 TEME

14

AJIKEHBI: TOMOJIOTUUECKHH psiji, 0011as
dbopMyina, HOMEHKJIATypa, dJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CTpyKTypHas ¥ HUC-TPAHC-U30MEPHUSI
AJIKEHOB

15

dusnyeckre 1 XUMHYECKHAE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa




CriocoObI nostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[TpakTuyeckas padora Ne 1 mo Teme

17 "ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 OTIpeIeIeHUE MOJIEKYJIIPHON (POPMYJIBI
OpraHMYECKOT0 BEIIECTBA
AJKanueHsbl: CONpsHKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJINPOBAaHHbIE.
Oco0eHHOCTH ANIEKTPOHHOT'O CTPOEHUS

20 XUMHUYECKUE CBOICTBA CONPSKEHHBIX
JTMEHOB

21 CriocoObl nostyyeHus 1 IpUMEHEHNe
QJIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKUN psijl, oOmias

99 dbopMyia, HOMEHKJIAaTypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢du3nueckre CBOUCTBA

23 XVMHYeCKUE CBOWCTBA AJIKUHOB

24 KadecTBeHHBIE peakIui Ha TPOWHYIO CBA3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNE
QIKMHOB

26 Pemenne 3aa4: pacu€Tbl O ypaBHEHUIO
XUMUYECKON pEeaKnn

97 Cucremaru3zaius 1 0000IIeHHE 3HAHUH 110

TEME




28

ApeHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
dbopMyia, HOMEHKIIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH30J1a B TOJIyouIa, UX (PU3UIECKUE
CBOMCTBA

29

XHUMHUYeCKre CBOMCTBA ApCHOB: pCaKIIUH
3aMCIICHHUA

30

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIMHEHMSI, OKMCIIEHHE TOMOJIOTOB
OeH3ona

31

Oco0eHHOCTH XUMUYECKUX CBOUCTB
CTHpOJTA

32

Pemenne pacu€tHbix 3a1a4 Ha
OmpeieTICHUE MOJIEKYIISIPHOI (hOPMYITBI
OPraHNU4YeCKOro BEUIECTBA

33

CriocoObI nostyyeHus 1 IpUMEHEHNEe
apeHoB

34

I'eneTnueckas cBA3b MCKAY pa3JINdYHbIMU
KJlacCaMH yIjeBOAOpPOJ0B

35

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX
peakiuii. Cucremarusaius u 00001IeHNEe
3HAHUMU 110 TeME

36

[Tpuponnsriii ra3. [lonmyTHble HEPTSIHBIE
rasbl

37

KamMeHHbIit yroib U IpoIyKThl €ro
nepepadoTKu

38

Hed1b 1 ciocoOsI e€ nepepaboTKH.
[TpumeHeHre NPOIYKTOB NepepaboTKu




HeTH

39

I'enernueckas cBI3b MCKAY pa3JINYHbIMUA
KJlacCaMH yIrj€BOJOpPOJ0B

40

FaJ’IOFeHOHpOI/ISBOI[HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHWS raJlor¢Ha

41

Jle¥icTBue 1Iemouei Ha
rajoreHnpou3BoAHbIe. B3anMmopeicTeue
IUrajJoreHaJKaHOB C MATHUEM U [IMHKOM

42

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
pazneny "Yriaesogopoas”

43

KonTtponpsHnast pabora o Teme
"VrneBonopoast"

44

[IpenenbHble 0IHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUH psil, oOmmas popmyia,
CTPOEHUE MOJIEKYJI, H30MEPHS,
HOMEHKJIAaTypa, Kiaccudukanus,
¢du3nueckre CBOUCTBA

45

XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

CnocoObl MOJIY4YCHHA U IPUMCHCHUC
OIHOATOMHBIX CITMPTOB

47

[IpocTeie 3¢hupbl: HOMEHKIATYypa U
U30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XUMHYECKHUX CBOICTB

48

MHOFO&TOMHI)Ie CHI/IpTI)II STHUIJICHIJIUKOJIb U
TIIALEPUH, UX PU3UIECKHE U XUMHUECKUE
CBOMCTBA




CriocoObI nostyueHus 1 IPUMEHEHNE

49 MHOT'OATOMHBIX CITUPTOB

50 @DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE
cBoiicTBa. TOKCUYHOCTH eHOIa

51 Xumudeckue cBoicTBa (heHoma

59 CriocoObI moTydeH s U IPUMEHEHNE
denona
[Tpaktuyeckas padora Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"CrnupTtsl U eHobl"

54 CucremaTtuzanus 1 0000IIEHHUE 3HAHUH 110
TeEMe
AJBIIETU/IBI M KETOHBI: 3JICKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PSIJIbI, 001mas opmyia,
U30MEpHsI © HOMEHKJIATypa

56 Anbaeruipl U KeTOHBI: GU3NYECKUE
CBOICTBA; peaKIuy MPUCOCTUHCHUS

57 Peakinu okucieHns U Ka4eCTBEHHbBIE
PEaKIuu allbJIeTUI0B U KETOHOB

58 Crioco0OblI TOTYyYeHUSs aTbJACTUIOB U
KETOHOB
O1HOOCHOBHBIE TIPEIENTbHBIE KAPOOHOBHIE

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX

KHCJIOT, UX (pU3HUecKue CBOCTBa




61

XUMHUYECKUE CBOWCTBA MPEAEIbHbBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIOTHI. MHOT000Opa3ue kKapOOHOBBIX
KHCJIOT

63

Oco0eHHOCTH CBOMCTB: HEMIPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIINX
KapOOHOBBIX KHCIOT

64

[TonsiTve 0 MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl nostyyeHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIII,
o0mas popmyia, U30MepHs U
HOMEHKJIaTypa

67

dusnyeckne 1 XMMHYECKHE CBOMCTBA
3pUpoB

68

Pemienue pacu€THbIx 3a/1a4: 0 YpaBHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECIICHUE
MOJIEKYJISIPHOU (POPMYITBI OPTaHHUYECKOTO
BeIlleCTBa

69

[TpakTrueckast paborta Ne 3. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME
"Kap6onoBsie kuciaotbl. CroxxHble 3pupsr"

70

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)




71

Oco0OeHHOCTH CBOICTB JKHUPOB,
COZIEPIKAIUX OCTaTKU HEMPEAETbHBIX
KHUPHBIX KUCIIOT. JKUpHI B mpupoze

72

Mpbi1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX Morolee Aeiicteue. [lonsatue o
CHHTETHYECKUX MOIOIIUX CPEICTBAX
(CMO)

73

['eHeTnyeckas CBsI3b yII€BOIOPOAOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BEIICCTB

74

Pacuérel o ypaBHEHUSIM XUMHUYECKHUX
peakuuii

75

Cucremaruzanusa 1 0000IeHNE 3HAHUN 110
TEME

76

OO61mas xapakTepucTHKa YTIIeBOI0B U
KIlacCU(UKaIUs yrieBogoB (MOHO-, IU- U
MOJIMCaXapHUIbl)

77

Monocaxapuabl: GuU3NYECKue CBOWCTBA U
HaxXO0’KJICHUE B MIPUPOJIE

78

[IpumeHeHue TI0KO03bl, €€ 3HaUeHue B
KU3HEJEATEIIbHOCTH OpraHu3Ma

79

Jrcaxapuabl: caxaposa, MajbT03a U
nakro3a. HaxoxneHnue B npupoje u
MIPUMEHEHHE JUCaXapuIoB

80

ITonucaxapuael: CTpPOCHUE MAKPOMOJIEKY!I,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE

81

[TousTue 00 HCKYCCTBCHHBIX BOJIOKHAX




82

Pewenne pacdyeTHbIX 3a1a4 HA
OIIpECIICHUE I0JIA BBIXOZAA MTPOYKTa
peaKuuyu OT TEOPETHYECKH BO3ZMOKHOTO

83

Cucremarusanus U 0000IEHUE 3HAHUN 1O
pasneny

84

Konrponbnas padora mo reme
"Kucnopocoaepaiiiue opraHu4eckue
coeMHeHus"

85

AMUHBL: K1accupUKaLys, CTPOSHUE
MOJIeKyJI, oOmiast hopmyiia, u3omepus,
HOMEHKJIaTypa U (pU3NYECKUE CBONCTBA

86

XHUMHUYECKHE CBOMCTBA aJII/I(i)aTI/I‘IeCKI/IX
AdMHHOB

87

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHUUYECKHX CBOMCTB aHUJIMHA

88

CrniocoOblI Mosty4eHus U NpUMeHEeHue
anupaTUYECKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTI[GJ'II)HBIG MMpeaACTAaBUTCIIN O-
AMHUHOKUCIOT

90

XHUMHUYEeCKHE CBONCTBAa aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

91

Benku kak mpupoIHBIE TOTUMEPHL;
CTPYKTYpHI O€JIKOB

92

XUMHUYECKHE CBOUCTBA OEIIKOB

93

A3oTcoaepKalre reTeporuKINIeCKHe




COCOAMHCHUS. HyKJIeI/IHOBLIe KHUCJIOTHI:
COCTaB, CTPOCHHUE U OuoJioruyeckas poJib

04

[Tpaktuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"A3oTcoaeprKalie opraHu4ecKue
coenuHeHus"

95

[Tpaktuyeckas padora Ne 5. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Pacnio3HaBaHuE OPraHUYECKUX
coenuHeHun"

96

Konrtponbnas padora mo reme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

97

OcHOBHbIE NOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3ALIHS U
ITOJIMKOHICHC AU

98

[TnacTmaccel. YTunuzamnus u nepepadoTka
IIacTUKa

99

OnacToMepsl: HaTypalbHbIH
CUHTETHUYECKHE KaydyKu. Pe3nHa

100

BomokHna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJII/IMepLI CIIeIuaJIbHOI'O
Ha3HAa4YCHUA

101

[TpakTiueckast paborta Ne 6. Pemenue
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Pacmio3HaBaHue mjacTMacc U BOJIOKOH"

102

O00011eHNe U CUCTEMATU3ALIS




M3YYEHHOr0 MaTepuaia 1o TeMe
"BricokOMOIEKYSApHbIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kourpoarnere | - TIpakruueckue fl[3y'—IeHI/lﬂ :)Iﬁ[()l)a[;OBaTeJIbele
padoThI padoTshI pecypen
1 Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUM 1 0 0
aneMeHT. M3oTomnsl
5 CtpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB, 1 0
KBAaHTOBBIC YKCIIa 0
3 Knaccudukanus XuMHUUeCKUX 3JIEMEHTOB (-, 1 0 0
p-, d-, f-amemenTBI)
4 Pacnipenenenue 351eKTpOHOB 1O ATOMHBIM 1 0
opOuTaIsIM 0
DNEKTPOHHBIC KOH(UTYpAITH AaTOMOB
5 AIIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 0 0
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIIN HOHOB. 1 0 0
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMUYecKux anneMmeHnToB /1. U. 1 0 0
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 1 0 0
MPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U
nepuoiaM
9 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO 1 0 0




TEMC

10

Bunpr xumndeckoii cBsa3u. MexaHn3Mbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMONEKyIspHbIE
B3aNMOICUCTBHSA

11

BaneHTHOCTB U BaJIeHTHBIE BOZMOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOMN CTPYKTYpPbI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

12

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTaB U HOMCHKJIATypa

13

BemectBa MOJICKYJIIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS. Turnbr
KpUCTAJUIMUCCKUX PCHICTOK U CBOMCTBa
BC€IICCTB

14

ITonstue o JAUCIICPCHBIX CUCTCMaAX.
HpeI[CTaBJ'ICHI/Ie 0 KOJUIOUJHBIX paCTBOpax

15

HcTuHHBIE pacTBOPHI: HACHIIIIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

CrniocoObl BbIpayKe€HUS! KOHIIEHTPALUU
pacTBOpOB

17

Pemienue 3a1au ¢ uCnosib30BaHUEM TTOHSATUI
"MaccoBas J10J1s1 paCTBOPEHHOTO BemecTna',
"MOJIsIpHasi KOHLIEHTpaus"

18

Knaccugukarus 1 HoMeHKIaTypa
HEOpPraHUUYECKUX BEIECTB

19

CI/ICTCMaTI/BaI_II/ISI n 0606IJ_ICHI/IC 3HAHUM 110
TEMC




20

KontponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
sneMmenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

21

Knaccudukanmst XaMUIeCcKuX peakiuii B
HEOPraHMYECKON 1 OPraHN4eCKONH XUMHH.
3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHUYECKUX PEaKIUIX

22

TemoBbie 3 (HEKThl XUMUYECKUX PEaKLIUH.
TepMoxuMuyecKkue ypaBHEHUS

23

Brrancaenus mo YPaBHCHHUAM XHUMHUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKOpOoCTh XUMUYECKOMN peakiuu, e
3aBUCHUMOCTH OT Pa3JINYHBIX (DAKTOPOB.
Karanus n karanu3atopsl

25

['oMoreHHbIe ¥ reTepOreHHbIE peaKIUN

26

[TpakTuyeckas padora Ne 1 o teme
"BausiHue pa3nuuHbIX GaKTOPOB Ha
CKOPOCTb XUMHUYECKOU peakuun"

27

OOpatuMble 1 HEOOpaTUMBbIE PEAKIIUH.
XHMMHYECKOE PaBHOBECHE

28

[TpakTrueckast padota Ne 2 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

29

DnekTponuTHdeckas aucconnanusi. CuiabHbIe
U cinabpie IeKTpoauThl. CTeneHb




Jucconruanuu

Nonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bogopousiii mokaszarens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, mpotekaronme B
pacTBOpax AMEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme

32 "XuMHu4ecKe peakliuy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEILHBIC

33 peaknuu. BakHeimme oOKUCIUTENd U
BOCCTaHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oamanca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEII[ECTB

36 Pemenue 3a1ay pa3nuyuHbIX TUIIOB

37 Pemenue 3aay pa3nuyuHbIX TUIIOB

38 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
teMe "XuMuyeckue peakuuu”

39 KonrtponsHas padorta no teme "Xumuueckue
peakiuu"
[Tonoxenue Hemetaos B [lepuoanueckoit

40 cucTeMe XMMUYeCcKuXx anneMenToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIJIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMepe




KHCIIOpoJia, cephl, (hocdopa u yriaepoaa)

Bopopona: nony4yenue, Gpusndeckue u

42 XAMHUYECKHE CBOMCTBA. [ 'uapu bl
["anoreHsl: HaX0X/JIeHUE B IPUPOJE, CIIOCOOBI

43 noJTydeHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBa
I"anorenoBoiopoabl. Baxknenue

44 KHCJIOPOACOIEpIKaINe COSAUHEHUS
raJloreHOB
JlaGopaTopHbI€ U IPOMBIIUIEHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
rajloTeHOB U UX COeIMHEHUN
[IpakTuueckas pabora Ne 4. Pemenue

46 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"T"anorens”
Kucnopon: nabopatopHsie u

47 MPOMBIIIJICHHBIE CIOCOOBI MTOTyYSHHUS,
¢du3nyeckre U XuMuyeckre cBoicTBa. O30H.
[TpumMeHeHne Kuciopoia 1 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Cepa: HaXOXXJE€HHE B IPUPOJIE, CTIOCOOBI

50 MOJy4YeHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, cyabpuast

59 Kucnopozacoaep:kariye COeAMHEHUS CEPBI.

Oco0OeHHOCTH CBOICTB CEpHON KHCIOTHI




[Tpaktuyeckas padora Ne 5. Pemenue

53 AKCIIEpUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"
A3OT: HaX0XKJIEHHE B IPUPOJE, CIIOCOOBI

54 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMMAK, HUTPU/IbI

55 Kucnoponconeprxaiue coeqMHEHHs a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHue a30Ta U €ro COeTUHEHUI.
A3oTHBIE yIOOpeHHS
®Docdop: HaXOXKIEHHE B IPUPOAE, CIIOCOOBI

57 MoJyueHusl, PU3NYECKUE U XUMHUYECKHE
cBoricTBa. Dochuas u pochun

58 Oxkcunsl pocdopa, pochopconepxaiine
kucnotbl. Comu pocopHO KUCTOTHI

59 [Tpumenenue docdopa 1 €ero coeTMHEHUH.
®dochopHbie y1oOpeHust
[TpakTrueckast padorta Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHEHHs"
VYrnepoa: HaXxoXJIeHUE B PUPOJIE,

61 AJJIOTPOINHbIE MOAUPUKALNH; (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE

62 Oxkcua yranepona(Il), O}(CI/II[ yriepona(IV),
yroJIbHAs KHCIIOTa U €€ CONH

63 Pemrenue 3amaq pa3nuvaHbIX THITOB

64 Kpemuuii: HaxoxJieHre B IPUPOAE, CIIOCOObI

MOJIy4YCHHA, (1)H31/I‘IGCKI/Ie U XUMHNYECKHEC




CBOMCTBA

Oxcun kpemuusi(1V), kpeMHueBast KUciora,

65
CUJIMKAThI

66 [TprMeHeHre KpeMHUS U €r0 COeTUHEHUH.
Crekii0, €ro noyiyueHue, BUAbI CTEKIIa

67 Pemenue 3aay pa3nuM4HbIX TUIIOB

68 Cucremaru3zaius u 0000IIeHNE 3HAHUH 110
teme "Hemeramibr"

69 KoHnTtponbHas padora mo teme "HemeTamnsr"

70 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboTHI,
KOPPEKIHSI OIIHOOK
[Tonoxxenne meramnos B llepuoanueckoin

71 CUCTEME XMMHUYECKHUX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeneHne MeTanioB B ObITY U TEXHUKE

73 Cnnasel MetaiioB. Kopposust metanioB

74 Pemenue 3aay pa3nuyuHbIX TUIIOB
DNEKTPOXUMHUYECKUH Psii HallpsHKEHUH

75 MeTaiioB. O61mue crnocoObl NOTyYeHUs
METaJIOB
OO6mras xapakTepucTuka MeTayioB [A-
rpymisl [leprnoanyeckoi cucteMbl

76 XAMHYECKHUX dJIEMEeHTOB. HaTpuii u kanuii:

MOJIY4YCHHE, (1)1/131/1qu1<1/1€ U XUMHYECKHEC
CBOﬁCTBa, MMPUMCHCHHUC IMMPOCTHIX BCIICCTB U




UX COCOUHEHUN

77

O6mias xapakrepuctuka metaiuion [1A-
rpymusl llepruoauyeckoi cucrteMsl
XAMHYECKHUX 3JIEMEHTOB. Maruui u
KaJbIUi: OTy4YeHue, (PU3nIecKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCANHEHUIN

78

JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

79

AJTIOMUHMI: IMOJIy4YCHHC, Q)HSHQCCKI/IC n
XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

80

AmM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTIOMUHUS, UX
MIPUMEHEHUE

81

Pemenue 3amau Ppa3JINYHbIX TUIIOB

82

[TpakTnueckast padorta Ne 7. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"MeTasuisl IIIaBHBIX OArpyHn”

83

OO0m1as XxapakTepUCTUKA METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
[Teproanueckoi cCUCTEMbI XUMUYECKUX
DIIEMEHTOB

84

DuU3nyeCcKue 1 XUMUUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHU, UX IPUMEHEHNE

85

Baxwuelime coelMHEHNs] MapraHia.
IlepmaHranaT Kajiusi, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusnyeckre U XUMHUYECKHE CBOMCTBA JKele3a




u ero coenuHeHun. Ilomyuenue u
IIPUMEHEHHUE CIUIaBOB XKelle3a

dusuyeckue U XUMUYECKUE CBOMCTBA MeIU U

87 €€ COCIMHEHUH, UX IPUMEHECHHUE
dusnyueckue U XMMUYECKHEe CBOMCTBA LIMHKA

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTiueckas pabota Ne 8. Pemenue

89 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"Mertauiel TOOOYHBIX OArpymm"”

90 Pemienue 3a1a4 pa3in4HbIX TUIIOB

01 O06001IeHre U CUCTEMATH3AIMS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KonTpompHas padora o Teme "Mertamibr"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHON PaboTHI,
KOPPEKILHs OMUO0K
Ponb xumun B obecrieueHuN yCTOHYMBOTO

94 pa3ButTus yenosedecTsa. [lonarue o
HaYYHBIX METO/aX MCCIIEJOBAHNUS BEILECTB
HayuHple mpUHIMITEI OpraHnu3aluu

95 XUMHYECKOT0 IPOU3BO/ICTBA.
[TpoMmblIIeHHbIE CIOCOOBI MOTYYSHHS
BO)XHEUIIINX BEILECTB

96 XUMHYECKOE 3arpsi3HeHUE OKpY Karolen
CpEe.bl U €ro MOoCIeICTBUS

97 XUMUS U 30pPOBbE YETIOBEKA.

JlexapcTBeHHBIE CpecTBa




Xumug nuiny. Poab XuMun B 00ecrieueHnu

98 . 1
MUIIEBON O€30MaCHOCTH

99 KocMmernueckue u map@roMepHbIE CpeICTBa. 1
beiToBas xumus
XuMus B CTPOUTENBCTBE. BaxHeiine

100 CTPOUTENIbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepHuabl

101 XuMUs B CEINBCKOM XO35MCTBE. 1
Opranuyeckue U MUHEpaJbHbIE yI00peHus

102 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO 1
TeMe

OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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