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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpamMMbl CpEIIHETro o01ero
obpazoBanusi(DOIl COO), npencraBieHHbix B PenepalbHOM TOCYAaPCTBEHHOM
obpaszoBarensHoM crangapre COO, ¢ yu€rom Konnenuuu mnpenogaBaHus
y4eOHOro mnpeameTra «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepanyy, peanu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXeHU «CTparernn pa3BuTus BocnuTanus B Poccuiickoi
Oepneparuun Ha nepuoy 10 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHSIT Ha YPOBHE YINIYOJIEHHOTO H3y4Y€HHS 3aHUMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpazoBaHusi ywammuxcs 10-11 kiaccos.
N3yuenne mnpemmera, peamm3dyemMoe B ycioBHSAX auddepeHIIMpOBaHHOTO,
npo¢uiabHOro OOyuYeHHUs, MPU3BAHO OOecTeyuTh 001e00pa3oBaTeNbHyI0 U
OOIIEKYIbTYpHYIO TOJATOTOBKY BBIMMYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJlanTalyi UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
POJOJDKEHUs 00y4YeHUsI B OpraHu3auusax NpodeccuoHaabHOro o0pa3oBaHus, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX AUCIUILIUH.

B mporpamme no XuMuUM Ha3HAuYCHHE MpeaMeTa «XUMHUS» TMOJIy4aeT
NOAPOOHYI0O  MHTEPHPETALMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH ILI€JIel, COJIepKaHus,
pe3ynbTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMNOJHSIEMbIE MPOrPaMMON MO
XUMHUH (PYHKIHHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaau3alus KOTOpoh oOecreynuBaer
NOJIy4YeHUE TPEACTABICHUS] O IENsIX, COAEep>KaHWU, OOIIel CTpaTeruu
00y4eHMs, BOCTIUTAHUS U PA3BUTHUS 00YUAIOIINXCS CPEACTBAMU MPEMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPODUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
onpeJiejieHue: TPHUHIMIIOB CTPYKTYPUPOBAHUS M TOCIEAOBATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; TOAXOM0B K (DOPMUPOBAHUIO COMEPKATEIHHONH OCHOBBI
KOHTPOJII W OIEHKH OOpa30BaTENbHBIX TOCTHKCHUN OOYJarommxcsi B
paMKax HTOrOBOW arrectauud B (OpME €AUHOr0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Tporpamma ajig yriay0aE€HHOTO U3YYEHUS! XUMUU:



e yCTAaHaBIMBAET WHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNbHOE
JUIS W3y4eHUsT B paMKax OTAEIbHBIX Mpoduieii, mnpeaycMaTpuBaeT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeJIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JAET NMpHUMEpPHOE pachpeiejeHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3YYEeHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUST OCHOBHOW 00pazoBaTesibHON
IPOrpamMMBbl CpEIIHETO o01iero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHUOB
yueOHO-TTO3HABATENbHBIX ~ JCHCTBHI  00ydYaromerocs IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMUSAM B IMpOrpaMMme MO XHUMHUH TMPEIyCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Ye€HHWEM XUMHUHU Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOW TPOTPaMMOW 1O  XHUMHHU
00s3aTeNnbHON (MHBApUAHTHON) COCTABIAIONICH COAEpkKaHHsS Y4EOHOTrO MpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTb BbIOOpa €ro BapUAaTHUBHOW COCTaBIISIOLIEH,
KOTOpasi JOJKHA OMPENEIsAThCS B COOTBETCTBUU C HANPABICHHEM KOHKPETHOTO
npoduis 00yueHus.

B coorBerctBHM ¢ KoHuentyaiabHbIMU nosiokeHusMu PIr'OC COO o
Ha3HAYCHUH MPEeIMETOB 0a30BOro u yriayOJIEHHOrO YpPOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CPEAHEro oOIIero oodpa3zoBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO W3Yy4YEHHUs HaNpaBjieH Ha pealn3aluio
IPEEMCTBEHHOCTH €  MOCJHEAYIOIIMM  JTAallOM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsi B paMKax M3yYyeHHUS CHEHUAIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCHUIUIMH B By3aX U OpraHM3AIMsIX CPEeIHEro mpoecCHOHaIbHOrO
oOpa3zoBanusi. B 3Toi CBsI3W u3ydyeHHE MOpeaMera «XUMHUS» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  YriyOJIeHHEe TEeOpeTHYeCKOW U
MPAKTHUECKON MOATOTOBKUA OOYYArOMIMXCs, BEIOPABIIMX OMPEACIEHHBIN MPOPUIb
oOy4eHus1, B TOM YHUCIIE C MEPCIIEKTUBON MOCIEAYIOMIETr0O MOIyUYeHNsI XUMHUUECKOTO
00pa3oBaHus B OpraHU3alUAX MpodeccuoHaIbHOro oOpa3zoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk MmIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEILHON MPOrPaMMBI  CpeHEro oOIero oOpa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKXKE Ha pelIeHHe 3ajad



BOCIHUTAHUSA U COLUAIBHOTO PA3BUTHUS OOydarommxcs, Ha (OpMHpOBaHUE Yy HHX
OOILIECHTEIUICKTYaIbHBIX YMEHHH, YMEHUI palMoOHAIU3ali y4eOHOro Tpyna U
0000MIEHHBIX  CTIOCOOOB  JIEATENBHOCTH, WMEIONUX  MEXKIUCIUILUTMHAPHBIN,
HAJNpPEIMETHBIN XapaKTep.

CocraBnsomiuMu npeameTa «XUMHUsS» Ha YPOBHE YIIIYyOJIEHHOTO H3y4eHHs
ABIAIOTCS  yriyOnéHHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuyeckas xumus». [lpu onpegeneHun moaxoaoB K 0TOOPY U CTPYKTYpPHOU
OpraHu3allMi COJEPKaHMUsI 3THX KYpCOB B IporpamMme MO XHUMHH 32 OCHOBY
npuHAThl nojoxkeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaEHHOTO
YPOBHEW U3yUYeHUs PEIMETA.

OcHOBYy coaepkaHusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMHUS» COCTaBISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUUA U
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO M3Y4EHHS MpeAMeTa. JTa CHUCTeMa
3HaHUI TOJlydyaeT OmNpeneN€éHHOE TEOPETUUYECKOE JOMOJHEHHE, I03BOJISIONIEe
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OonbliMii  00BEM  (PaKTOIOTHUECKOTO
maTepuana. Tak, Ha yrayOn€HHOM YpOBHE H3Y4YEeHHs IMpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COEIMHEHUM HAa OCHOBE PACHIMPEHUs] U yriayOJeHus
IPEACTABICHU O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
NPOTEKAaHUsl PEAKIN, paCCMAaTPUBAEMBIX C TOUKH 3PEHUS] XUMHUUECKONW KUHETUKU
U TepMoauHamMuku. HM3ydenme mnepuomnueckoro 3akoHa u Ilepmommueckon
CUCTEMbl ~ XHMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XUMHYECKasi CBS3b
O0OBSACHSIETCS C TOUKH 3PEHUS SHEPTETUUECKUX U3MEHEHHH Mpu €€ 00pa3oBaHUM U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. V3ydeHue
TUIIOB ~ peakuud  JOomojHseTcss  (GopMHpOBaHHMEM  MpEACTaBICHHM 00
AIIEKTPOXUMHUYECKUX TpoIleccax M 3IEKTPOIU3€E PACIIaBOB U PACTBOPOB BEIECTB.
B kypce oprannueckoil XUMHHM TPH PACCMOTPEHUHU PEAKIIMOHHOW CHOCOOHOCTU
COEMHEHUH yaenseTcss 0co0oe BHUMaHUE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKiuil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpXKAaHHUE KypcOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS I KJIAcCOB onpeaenéHHOro npoduis (riaBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUH K oOmeil cucreme
IpEeIMETHBIX 3HAHMIT) OKa3bIBAIOT BIMSHUE CMEXKHBbIE MpenMeTsl. Tak, Hampumep,
B COJICpKaHUM TPEIMETA JJIsi KJIACCOB XUMHUKO-(DU3UIecKOTO Mpoduiis OOIBIIOe
3HauYe€HHE OYyIyT UMETh 3JEMEHThl y4eOHOro marepuana no oomei xumuu. Ilpu
U3YYeHUHU IMpeAMeTa B JAHHOM Cilydyae akUEeHT OyneT cleilaH Ha OOIIHOCTb
METOJIOB MMO3HAHUS, OOUTHOCTh 3aKOHOB M TEOPUN B XUMHUHU U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAaHEHUs



Macchl U SHEPruM, 3aKOHbl TEPMOJUHAMHUKH, BIJIEKTPOJIM3A, MPEACTABICHHUS O
CTPOCHHH BEILIECTB U JIPYToe.

B 10 Xe Bpems B coaepkKaHMM TpeAMeTa [JJs KIACCOB XHWMHKO-
ouosioruyeckoro npoduist OONIbIINNA yIAeIbHBIN BeC OyIeT MMETh OpraHuyecKas
xumus. B 3TOoM cimydae mpeAocTaBiseTcsl  BO3MOXKHOCTh i Ooliee
O0OCTOSITENFHOTO ~ PAaCCMOTPEHMSI XMMHYECKOW OpraHuM3alud  KIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHBbIE€ KOMITOHEHThI, KaK JIMMUJbI, OEJKH, YIJIEBOJbI, HYKJICHMHOBBIC
KUCIOTHI U Japyrue. [lpu 3TOM 3HAaHMS O cOCTaBe W CBOMCTBAaX MpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPTraHMYECKHX BEIIECTB CIYXKaT OCHOBOW ISl H3y4YeHUS
CYLTHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUS, MUIICBAPECHUS.

B muane ¢QopmupoBaHUs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
0O0IlIeHay4YHbIX METOJIOB IMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUN U3y4YeHHe mnpeaMera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIx obOnactelt «EcTecTBeHHO-Hay4yHBIe MpenMeTsl», «MaTtemaruka u
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpn u3ydyenuun yuyeOHOro mnpenMera «XuMHUsS» Ha YriayOJIEHHOM YpPOBHE
TaKke, KaKk Ha ypOBHE OCHOBHOTO U cpeaHero ooduiero oopazoBaHus (Ha 6a30BOM
YpOBHE), 3a7aueli MepBOCTENCHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKM XHMHU Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JeSATEIbHOCTH YeJIOBEKa U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pelienne
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3Y4YEHHUs MpeAMeTa Mperosaraet
peanu3aluio TakKux 1ee, Kak:

e (opMupOBaHHE TPEACTABICHUI: O MaTepHAIbHOM €JMHCTBE MHDPAa,
3aKOHOMEPHOCTSIX U MIO3HABAEMOCTH SBJICHUH MPHUPOJBI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHBIX HAayK W €€ Beaylled poiau B 00ecreyeHUuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHUH  MpolJemM
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEAMIIMHBI, CO3/IaHUU HOBBIX MAaTEPHUaOB, HOBBIX HCTOYHUKOB 3HEPTUH, B
o0ecreyeHny PalroOHATBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUH
MHUPOBO33pEHUs U OOIIEH KyIbTYphl UYEJIOBEKa, a TaKXKe€ IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIIEHUS K CBOEMY 3/I0POBbIO U MIPUPOJIHOM CpelIe;

e OCBOCHME CHUCTEMbl 3HAHUHM, JIEXKAUMX B OCHOBE XHMHUYECKON
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
NOHSATUHN, 3aKOHOB U TEOPUN XHUMHH, COBPEMEHHBIX IPEJCTaBICHUN O
CTPOCHHUU BEIlleCTBA Ha pa3HbIX YPOBHAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMHYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSX TMPOTEKAHHsI XUMUYECKUX pEeakuui, o



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIICPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIUTIAX XUMUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y 00y4JaroIIIXCs OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYCCKUX 3HAHUU Ui OOBACHCHHUS
KJIFOYEBBIX HWJEH M MPOOJeM COBPEMEHHOW XWUMHUH, Jii OOBSICHECHUS U
IIPOTHO3HPOBAHUS SIBJICHUW, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPHUPOIY;
IPaMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHWSI,
aHaJN3a ¥ OICHKH C MO3UINI SKOJIOTUYECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W TPOW3BOACTBEHHOW JEATEIBHOCTH YEIOBEKa, CBS3aHHON C
XUMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAHUEM U  IepepabOTKOM
BEIICCTB;

yrIyOJICHWe  TPEJCTaBJICHWA O  HAydHBIX  METOJaxX  IO3HaHWS,
HEOOXOMUMBIX JJIi TPUOOPETCHUS YMEHUW OPUEHTUPOBATHCS B MHUPE
BCIIECTB U OOBSCHCHUS XUMHUYCCKUX SIBIICHUH, HMMEIOUIMX MECTO B
IIPHUPOJIC, B IPAKTUYECKOM JISATEITPHOCTH M MMOBCEHCBHOMN KH3HH.

B mnnaHe peanuzanuu MEepBOOYEPEAHBIX BOCIUTATEIBHBIX KM Pa3BUBAIOLIUX
GYHKIHNA TETOCTHON CHCTEMBI CpeaHEero oOmiero oOpa3oBaHUS MPH WU3YYECHUU
npeaMera «XuUMHUsD» Ha  yrayOJEHHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
IpUOOPETAIOT TaKKUE LETU U 3a7a4l, KaK:

BOCIIHTaHHE YOEKAEHHOCTH B II03HABACGMOCTH SIBJICHHHA TPHPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTU TEOPETHYECKUX U
NPUKJIATHBIX HCCIEIOBAHUNA B XUMHH, (POPMHpPOBAHHE MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHUI0O W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWUIO  Ha  OCHOBE  YCBOCHHS
00IIICYCTIOBEUECCKHX LICHHOCTEH;

pa3BHUTHE TIO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYaIbHBIX U TBOPUYECKUX
crocoOHOCTe oOydaromuxcsi, (pOPMUPOBAHHWE y HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOM TPO(ECCHOHATBLHON U O0IIECTBEHHOU ACSTEIHHOCTH,
OTBETCTBCHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HHU;

¢bopMUpOBaHHE YMEHHUW M HAaBBHIKOB Pa3yMHOTO MPHUPOAOIOIb30BaHMUSA,
pPa3BUTHE DKOJIOTHYECKON KYJIbTYpPHI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOM PKOJIOTUYECKON JAEATETHHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIsl U3YYEHUS! XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdimiero oOpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COJEPXKXAHME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaUYEHHE OPraHUYECKOM XUMHUH, NPEACTABIECHUE O
MHOT000pa3uy OPraHMYECKUX COCAMHEHUIA.

OJNEeKTPOHHOE CTPOEHHE aToMa YIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BasleHTHbIE BO3MOXKHOCTHM aToMa yriaepoaa. XHMHUYECKas CBA3b B
OpraHUYEeCKUX COCAMHEHUsX. Tumbpl ruOpUAM3aMU aTOMHBIX OpOUTalel
yraepoja. Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TJOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTalel, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpoiHasi cBa3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemecTB. [loHsiTue o cBOOOAHOM panukane, Hykiaeoduiae u
anexTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUU. MOJeKyIspHble U CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble (GOpMyNbl pa3jiM4HBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenerHass. WM3omepus. Buabsl u30Mepun: CTPYKTypHas, HOpPOCTPAHCTBEHHAs.
DOnekTpoHHbIE YQPEKTH B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBI 3 EKTHI).

[IpencraBiaenne o kinaccupukanmum opraHndeckux BemiectB. [lonstue o
dbyHkunoHangbHOM rpymnmne. 'omonorus. 'omonoruueckue psiabl. Cucremaruueckas
HOMeHKJaTypa oprannyeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUSA
OTZIEJBHBIX MPEACTABUTENEH.

OcoOeHHOCTH W KiacCU(PHKAIMSA OPraHUYECKUX peakuuid. OKUCIAUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMHA B OPTraHUYECKON XUMUHU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3YYEHHUs BELIECTB W MX IPEBPAILCHHIA:
O3HAaKOMJIEHWE C OO0pa3llaMd OpPraHMYeCKUX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, ONBITHl MO NPEBPAILICHUIO OPraHMYECKUX BEIIECTB INpPU HArpeBaHUU
(mnaBneHue, OOYIJIMBAaHHE WM TOPEHUE), KOHCTPYMPOBAHUE MOJEJIECH MOJIEKYI
OPraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'omosiornueckuil psj ankaHoB, oOuas ¢popmysia, HOMEHKIATypa U
u30Mepusi. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYI aJIKaHOB, SP -
ruOpuan3aius aTOMHBIX opOuTaneil yriepoaa, -cBsi3b. PU3NYECKUE CBOWMCTBA
aJIKaHOB.



XVWMHYECKHE CBOMICTBA QJKAaHOB: PEAKUHHM 3aMEUICHUs, W30MEpHU3aLNH,
JErHIpUPOBaHMS, UKIU3ALNH, IUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILECHHS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmynna, HOMEHKIaTypa U uzoMepus. Oco0eHHOCTH
CTPOCHUSI M XUMHYECKHX CBOWCTB Majbix (IIUKJIONpPOIAH, IUKIOOyTaH) W
OOBIYHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IUKIoaIKaHOB. CrocoObl MONydYeHUs U
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmias (Gopmyiia, HOMEHKIATYypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AalKEHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneil yriepona, 6- U m-cBsi3u. CTPyKTypHas U
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIUMU IPUCOCAUHEHUS, 3aMEUIEHUSA B O-IIOJIOKECHHE
IIpyU JBOMHOM CBSI3M, MOJUMEpHU3aUUu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBenHnbie peakiuu Ha ABOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaaunensl. Knaccudukaius ankaaneHoB (CONpsKEHHBIE, N30JIMPOBAHHEIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsKEHHBIX TUeHOB. CrocoObl MOMy4YeHNs U TPUMEHEHNE aJIKaIUEHOB.

Anxunbl. ["'oMonmornueckuii psi aIKUHOB, 001Ias GpopmMyia, HOMEHKIATypa U
U30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3anysi aTOMHbIX opOuTaneit yriepona. @u3nyeckue CBOMCTBA aJIKWHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCOUHEHMS,  JUMEPU3ALMM U
TpUMEPHU3aLNHU, OKUCICHHs. KHCIIOTHRIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MOTy4YEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTudeckue yrieBoaopoasl (apeHsl). ['omojoruueckuii psii apeHoB,
oOmras Gpopmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUC
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMK 3aMeIleHUsI B OEH30IbHOM KOJIbIIE U
YTJIEBOJOPOJAHOM pPaAUKAJIC, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIbLIE Ha MpHUMEpe aJKWIbHBIX pPAIUKaIOB, KapOOKCUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepusanusa ctuposia. CrocoObl NOIyYeHUS U
IIPUMEHEHUE apOMaTHYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponansiii Ta3. [lonytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KamenHsbIil yronp u nmpoaykTsl ero nepepabotku. Crnocodsl nepepadoTku HedTu:



NEPEroOHKa, KPEKUHT (TEPMHYECKHH, KaTaTUTHYECKHi), PUPOPMUHT, MHUPOIIU3.
[IpoayxTsl nepepadboTku HEDTH, UX MPUMEHEHUE B MPOMBILIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOI0POIOB.

DJEeKTPOHHOE CTPOEHHE TaJIOTeHIPOU3BOIHBIX YITIEBOIOpOI0B. Peakuuun
3aMEIICHUs] TaJloTeHa Ha TUIPOKCOTPYMILy, HUTPOTPYIIy, LUUAHOTPYIILY,
amMuHOrpynmy. JleiicTBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wWIENOYd. B3auMoOaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[lonstue 0 METaJNI00PraHNYeCcKuX COEIMHEHUSX. Hcnonb3oBanue
raJOreHNPOU3BOAHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE W TPH CHHTE3E
OpPraHUYeCKUX BEIECTB.

OKCIepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MPEBpallCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIi€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peaxIuii yriaeBoJOpOJOB pa3IMyYHBIX KiIaccoB (oOecrBeunBaHWe OPOMHOM HIIH
MOJHON BOJBI, pacTBOpa IEpPMaHraHaTa Kajlus, B3aUMOJICHCTBHE AalleTUJICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOEe OOHapyKeHUE
yriaepoja M BOJAOPOJAa B OPraHMYECKHX BEIIECTBAX, IOIYYCHHE OSTUJICHA W
U3y4eHHE €ro CBOMCTB, O3HaKomuieHHe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3maMu  IUlacTMacC, KaydyyKOB U PE3HMHBI, MOJCIMPOBAHUE MOJIEKYII
YTJI€BOAOPOAOB U FaJIOT€HIIPON3BOIHBIX YIIIEBOIOPOIOB.

Kucsiopoacoaep:kaiue oprannyeckue coeiMHeHN .

[Ipenensuble omHOaTOMHBIE CHUPTHL. CTpoeHHE MOJIeKyn (Ha TMpuMepe
MeTaHola M 3TaHojia). ['omonormueckuit psa, obmas dopmyna, U30Mepus,
HOMEHKJaTtypa u kiaccudukanusa. Dusznyeckue CBOMCTBa  MpeAeNbHBIX
OJTHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIy MOJEKYJaMH CIHPTOB.
XUMUYECKUE CBOMCTBA: pEaKIMU 3aMELEHUs, JACTUApATallH, OKUCICHHUS,
B3aMMOJCHCTBHE C  OpPraHMYECKMMHU W  HEOPTaHWYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIUPTHI. JlelicTBUE ATaHONIa U METaHOJIa
Ha opraHu3M uyenoBeka. CrocoObl MOMy4YeHHS M NPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCOOEHHOCTH (UUIECKUX U
XUMHYECKUX CBOWCTB.

MHoroaToMHble CHHPTHI — STWICHTJIUKOIb U TiHIEepUH. DPuznveckue u
XMMHUYECKHE CBOMCTBA: PEaKIMH 3aMEICHHs], B3aUMOJACHCTBUE C OpPraHMYECKUMHU
U HEOPraHMYECKHMHU KHCIOTaMH, KAaueCTBEHHAs pEakius Ha MHOTOAaTOMHBIE
cnupthl. [IpencraBneHne o MexaHuW3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3M 4enoBeka. CrocoObl MOMy4YeHHs] M TNPUMEHEHUE
MHOT'02TOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJIEKYJNIbI, B3aUMHOE BIHSHUE THAPOKCOTPYIIBI |
OeHszonpHOrO sAapa. dusmueckue cBoicTBa (PeHonaa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (penona. KauectBenHsie peakuuu Ha (eHosn. TOKCHYHOCTH (heHomna.
Crnioco0OsI osryueHus: U npuMeHenue gperomna. GenonpopmanpaeruaHas CMOIA.

KapOoHunbHbIe COETUHEHHS — aIbICTHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Ipyninbl. ['oMosIornyeckue psiibl anbJIeruioB U KETOHOB, 00Ias
(dopMmyna, uzomMepuss U HOMEHKiIaTypa. PU3NYECKUE CBOMCTBA albJETHJIOB U
KETOHOB.  XMMHUYECKHE CBOMCTBA  IbJETUIOB M  KETOHOB:  peakUuu
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKLIUHA HA aJIbJICTUIBI.
Crioco0b!I OJTyYeHUsl U MPUMEHEHUE alIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE IIpEJIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKaTypa. PU3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX TMpEAETIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuUKALUM, PEAKIUM C YYaCTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. IloHSATHE O MPOU3BOJIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOICTB HEMpEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHKApOOHOBBIX KHUCHOT. [lpencTaButenu BbICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJbMUTHUHOBAsA, OJEUHOBAS, JIUHOIEBAS,
JUHONeH08as KUCIOThl. CIIOCOOBI OJyYEHUsI U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psia, oOmas Qopmysa, HU30MepHUs U
HOMEHKNaTypa. PuU3NYEeCKHEe M XMMHUYECKHE CBOMCTBA: THMAPOJIW3 B KHUCIOW U
LIEIIOYHOM Cpeie.

XKupsl. CTpoeHue, pU3NYECKUEe U XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1EeNo4HOM cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COEPKALUX OCTATKU
HEIPENEIbHBIX JKUPHBIX KHCIOT. JKHpBI B IPUPOJE.

MBpI14 KaK COJTU BBICIIUX KApOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

OOwas xapakrepucTika yriaeBoaoB. Kiaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuiel). MoHocaxapuIpl: TIJIIOKO3a, (pPyKTO3a, Tajakro3a, puodo3a,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIUHU C YYACTHEM CIIMPTOBBIX U aJIbAETUAHOU
Tpynn, CHUPTOBOE M MOJIOUYHOKHCIOE OpoxeHue. llpuMeHeHue rioKo3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTH OpraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIKME U HEBOCCTAHABIMBAOIINE AUCaXapuasl. I 'naponus
nucaxapuoB. Haxoxnenue B nmpupoje u npuMmeHenue. [lonucaxapuapl: kpaxman,
[NIMKOT€H M 1eiunono3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmaja, TIJIMKOTeHa U
LEeJUIIoNI03bl.  PU3NYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaya: THJIpOJIM3, KaueCTBEHHas PEaKUus C HOJOM. XUMHUYECKHE
CBOICTBa LEJUIIOJIO3bI: TMAPOJNU3, MoJydeHue 3(¢upoB neutonosbl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN IIENK).



OKCIIepUMEHTAIbHBIE METOJbl H3yYEHHUS BEHIECTB U HX MPEBpaAlCHUN:
pPacTBOPUMOCTbH PA3JIMUYHBIX CHUPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CIUPTA B AJBACTHJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMH Ha aibJeruibl (C TUIPOKCUIAOM
muammuHcepeOpa(l) wu  rumpokcuaom  menu(Il)), peakmus rawmepuHa €
ruapokcuiom Menu(ll), xumuyeckue CBOICTBA PacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJIEUCTBUE pacTBOpa TIIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMajia ¢ MOJIOM, PELICHUE 3KCIEPUMEHTAIbHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClI0KHBIE 3(DUPBD.

A3o0Tcoaep:xaliue OpraHu4ecKue CoeJUHEeHH .

AMWHBI — OPraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKue M apoMaTHYECKHE; TIEePBUYHbBIE, BTOPUYHBIE M TPETUYHBIE.
Crpoennie Moliekys, oOmas (popmyia, n3oMepus, HOMEHKJIATypa U (HU3NUYECKUE
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWJIMPOBAHKUE, B3aMMOJCHUCTBAE NEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMmaruyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiuHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWwINHA. KauecTBeHHbIE peakunu Ha aHWIMH. CrIocoObI
MOJIYYCHUSI ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuWIWMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknaTypa u uzomepus. OTAenbHbIE PEICTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nuecKkue CBOWCTBA AMUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT KaK aM(OTEpHBIX  OPTaHHYECKHUX
COCIMHECHHM, pEeaKIusl TMOJMKOHACHCAINKN, OOpa30BaHWE TENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHas, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJW3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HX NPEBpalCHUN:
pacTBopeHHe O€NKOB B BOJIE, JEHATypalusi OCJKOB NpHU HarpeBaHUU, I[BETHHIC
peakuuy Ha O€JIKM, peIIeHHWE SKCIEPUMEHTAIbHBIX 3aa4 MO0 TeMaM
«A3oTcoaepxaliue OPTraHUYECKUE COEIMHECHUS u «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BbicokoOMOJIEeKYJISIPHBbIE COCIUHEHMUS.

OCHOBHBIE TOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALNN, CPEIHSS MOJIEKYIISApHAs



macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJAPHBIX COEAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEHCAUs.

[TomumepHble wmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPHU, TOJUCTUPOI, MOIUMETHIMETAKPUIAT, MOJUKApOOHATHI,
noJiMdTUICHTEpePTaar). Y Trin3anus u nepepadoTka riacTuka.

DnacToMepsl: HaTypaJbHBII Kay4yK, CUHTETUYECKNE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MIEIK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HA4YEeHUs (Teduion, KeBJap,
3IIEKTPOTPOBOIALINE TOJTUMEPHI, OHOpa3IaracMbie MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KAy4yyKOB, PEIIEHUE DJKCIEPUMEHTAIBHBIX 3adad Io Tteme «Pacno3znaBanue
IJIaCTMAcC 1 BOJIOKOHY.

Pacuérnbie 3anaun.

Haxoxzaenne MonexymsspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOHISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJISIpHON  (OPMYJIBI OPraHUYECKOr0 COEIMHEHHS 1o Macce (00bEMY)
MPOIYKTOB CTOpaHUs, MO KOJMWYECTBY BemiecTBa (Macce, 00bEMY) MPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEIIECTB, YCTAaHOBIIEHHWE CTPYKTYPHOH (QOpMYJIbI
OpraHUYEeCKOT0 BEIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, OINMpPENEICHUE AOJM BBIXOJA MPOAYKTA PEAKLHMH OT TEOPETHUUYECKU
BO3MOKHOT0.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3YYECHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHbIX TIOHATWUWA, TaK W MOHSATUM, MNPHUHATHIX B OTAEIBHBIX MpPEeIMETaxX
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE IOHATHUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEOpus, 3aKOH, aHAIW3, CHUHTE3, Kiaccudukaius, HaOIIOJEHUE, H3MEpEHHE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

@dusnka: Marepus, aToM, DOJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
DPHEPTreTUYECKUA YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBa, (PU3MUECKHE BEIMYMHBI, €IUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorus: kieTrka, opraHu3M, OJKOocucTeMa, Ouocdepa, MeTadoIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIM U TeTepOTPOPHBIM THUI NMUTAHUS, OpPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEJKW, YIJICBOIBI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMEeHTHI.

['eorpadus: mone3HbIe UCKOMTaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOIAYKTH, OCHOBBI pAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANTBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTroMHBIX saep. XumMudeckuid aniemeHt. M3oronsl. CTtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCJA. DHEPTeTUYECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukarus XuMUYeCKUX 3JIEMEHTOB (s-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM — OpOHTAJISM.
DNeKTpOHHBIE KOH(UTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOrO—4eTBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXXIAEHHOM COCTOSHUH, 3JEKTPOHHBbIE KOH(PUTYpallMd HOHOB.
DIIEKTPOOTPULIATEIBHOCTb.

[lepnognueckuil 3akoH U [lepuoguueckas cucremMa XUMHYECKUX DJIEMEHTOB
J.N. MenaeneeBa. Csi3p nepuoanveckoro 3axkoHa u Ilepmoanueckoil CUCTEMBI
XUMUYECKUX DJIIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuoaaM. J3HA4YEHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XUMHUYECKasi CBS3b. BUIBI XWMWYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMCHHBIA W
JOHOPHO-AaKUENTOPHBIN. DHEPrus U AJMHA CBsA3U. [10NspHOCTH, HANTPABIEHHOCTD U
HAChII[aEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbeie cBszu. BogoponHas CB3b.
MexMOJIeKyJIIpHbIE B3aUMOICHCTBUS.

BajleHTHOCTP ¥ BaJ€HTHbIE BO3MOYKHOCTH aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUECKUM CTPOECHHUEM (HA MPUMEPE COECIUHEHUN
AJIIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUIX. COCTaB KOMILIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX COEIHMHEHUU.
[ToHsTHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa  MOJIEKYJSIpHOTO ¥ HEMOJIEKYJIIDHOTO  CTPOEHMs.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pacTBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAKEHUA KOHUEHTPALMH PACTBOPOB:
MaccoBas JI0JIA BEIIECTBA B pACTBOPE, MOJIIpHAas KOHILEHTpauus. HaceleHHsle u
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelIeCTB. TpuBHATbHBIC
HAa3BaHMs OTIEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4eCKUX peaklnii B HEOPraHMUECKOH U OpraHudecKou
XUMHH. 3aKOH COXPAHEHUSI MAacChl BELIECTB; 3aKOH COXPAHEHUs U NPEBPALICHUS
DHEPTUU MPU XUMHUYECKUX peakuusix. TemnoBble 3((PEeKThl XUMUYECKUX PEaKIUM.
TepMOXUMHUYECKUE YPABHEHNS.

CKOpOCTh XMMHUECKON peaKiHu, €€ 3aBUCUMOCTh OT Pa3iHyYHBbIX (DaKTOPOB.
['oMoreHHbI€ U reTeporeHHsie peakuuu. Katanus n katanu3atopsl.

OOpatumMbie U HeOOpaTUMbIE peakuu. XUMHUUecKoe paBHoBecue. KoHcTanTa
XUMHUYECKOTO paBHOBeCUA. (DAKTOpPBI, BIHSIONIME HA TOJIOKEHHE XHUMHUYECKOTO
paBHOBECUS: TEMIIEPATYpa, AABJICHNUE U KOHIIEHTPALMX BEIIECTB, YYaCTBYIOIIMUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuueckas aucconuanus. CuibHble W cla0ble  AJIEKTPOIUTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalbHasi,
miesioyHasi. Bonopoaueiii nmokaszarens (pH) pactBopa. I'maponu3s coneil. Peakuun
MOHHOr0 OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuud.  CTeneHb  OKUCIEHUS.
OkucnIUTEN, W BOCCTAHOBUTENb. [IpoOIECChl OKHCIECHHS W BOCCTAHOBJICHUSI.
BaxxHeiilline OKHMCIMTEINM W BOCCTAHOBUTEIW. MeTol 3JEKTpOHHOro OalaHca.
DIEKTPOJIM3 paCTBOPOB U PACILIIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBPAIICHUIL:
pa3IoKEHHE TEPOKCHIA BOJOPOJA B IMPUCYTCTBUM KaTalM3aTropa, MOJIENIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PeaKIMii MOHHOTO 0OMEHa, OTpeiesIeHHe
Cpedbl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YYEHUE BIMSHUS PA3TUUHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHSI.

Heopranuuyeckast xXuMusl.

[lonoxxenne HemeTtaioB B Ilepuogumyeckoid cucTeMe XUMHUYECKHUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOeHHUs WX aTtoMoB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJIOTPOIUS HEMETAJJIOB (Ha IPUMEPE KUCIOPOJa, CEpPHI,
docdopa u yriaeponaa).

Bonopon. Ilonydyenue, gusnueckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMH W HEMETAJUIaMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. ['MIpunsl.
TONIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxxaenue B mpupone, COcoObl MONyYeHHUs, (PU3NYECKUE U
XAMHUYECKUE CBOMCTBA. ['amoreHoBoAOpoAbl. BaxkHenne KUCIOpOACOIEepKAIINEC
COEIMHEHHMs rajoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI MOJTYyYEHUs
rajioreHoB. [I[puMeHeHre raloreHoB U UX COSIUHEHHUI.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBINIIEHHBIE CIIOCOOBI MONYYCHUS
Kkuciopoaa. @u3nuecKkue U XMMUUYECKUE CBOICTBA M MPUMEHEHUE KUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B HOpUpoAe, CIOCOObI MOJY4YEHHS, (PU3UUECKHE WU
xumuyeckue cBoictBa. CepoBojopon, cyibuasl. Oxcup cepsl(IV), okcun
cepoi(VI). Cepnucrtass u cepHasi KHUCJIOTHI U uX coiau. OCOOEHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepbl U €€ COCTMHEHHNI.

A3zor. Haxoxnenue B mpupojie, CHocoObl MNOdy4YeHUs, (punyeckue u
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUAbl a30Ta. A30THUCTAsI U a30THAs
KHUCIIOTHI U UX coih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUSL.

®ochop. Haxoxnenwe B mpupone, CHoCOOBI MOTy4deHUs, (U3UYECCKUE U
xumuueckue cpoictBa. Dochunbr u dochun. Oxcuabl dochopa, dhochopHas
kucinora u e€ conu. Ilpumenenume ¢ochopa u ero coenuneHuit. dochopHbie
yInoOpeHusl.

Yrnepoa, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIUDUKAIUU.
du3znyeckue M XUMHUYECKHE CBOWCTBA TMPOCTHIX BELIECTB, OOPa30BAHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciora u e
coJIu. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne mMpOCTHIX BEMIECTB, 0OOPa30BAaHHBIX YTIAEPOJIOM, U €ro
COEIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MonydeHus, Gu3n4ecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeBasi KHUCIIOTa, CUIMKATHI.
[IpuMeHeHue KpeMHUs U ero coennHeHni. CTeK0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OCcOOEHHOCTH CTPOCHHSI DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbusnyeckue cBoiicTBa MeTauioB. [IpuMeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIOB.

ONEeKTPOXUMHUUYECKUN pA  HampshkeHuid  MeTaywioB.  OOmme  crnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIrUs, MAPOMETAITYPIus,
anektpoMmetaiutyprusi. [lonsatue o xopposuu MetamioB. CHocoOBbI 3aIUTHl OT
KOPPO3UHU.

O6mas xapaktepuctuka MeTaioB I[A-rpymnmel [lepuogudeckoid CHUCTEMBI
XUMUYECKUX OJJeMeHToB. Hartpmii u kanuii: mnomydeHue, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel Ilepuoandeckoit cUCTEMBI
XUMUYECKUX BJIEMEHTOB. Maruvii u KaublMil: mnosydyeHue, (u3MYecKue u
XUMHUYECKUE CBOWCTBA, MPHUMEHEHHUE IMPOCThIX BEIIECTB M HUX COCIUHEHUII.
JKécTKoCcTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUS.



AOMHUHWI: TTOTydeHne, (PU3ndecKrne 1 XUMUYECKUE CBOMCTBA, MPUMCHECHHE
IPOCTOTO BEIIECTBA W €ro coeauHeHud. AMmMQOTepHbIE CBOWCTBA OKCHAA U
TUJIPOKCUIA AJTFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUAHMUSL.

OO6miass  XapakTepuCTHKa MeTa/uioB 1MoOouHblx mnoarpynn  (b-rpymm)
[leprognyeckor CUCTEMbI XUMUYECKHUX AIIEMEHTOB.

du3znyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCuabl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [lonyUueHne u npuMEHEeHnE Xpoma.

@u3znyecKkue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHHII.
Baxwuerimue coenunenuss wmapranna(ll), wmapranua(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeaquHeHuil. OKCHUIIbI,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [onyuenne u npuMeHeHUe xene3a
Y €ro CILIABOB.

Ou3nyecKkne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHui. [lomydyenue u
MIPUMEHECHUE MEJIH U €€ COCTUHEHU.

[Munk: momydyeHue, (U3UYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U THAPOKCHUIA [IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHne
LMHKA U €r0 COCIMHECHUM.

OKCIepUMEHTAIbHBIE METOJbl H3yYEHHUS BEIIECTB W HX MPEBpAICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHE cepbl, docdopa, xene3a, MarHus B
KHCJIOPOJIE, M3YYEHUE KOJUIEKUMH «MeTaiulbl M CIUIaBbD», B3aUMOJIECHCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOJOM (BO3MOKHO HCIOIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C PacTBOpPAMH KHCIOT U
1IEJI0YEHN, KAUECTBCHHBIE PEAKIIMM HA HEOPraHMYECKUE AHUOHBI, KATHOH BOJIOPOAA
M KaTHOHbl METAJUIOB, B3aWUMOJCHCTBUE THUAPOKCHUIOB AIOMUHHS W LUHKA C
pacTBOpaMM KHUCJIOT U LIEIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COCTUHEHU,
«MeTasibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX TOATPYII.

XuMHUS U KU3Hb.

Ponb xuMuu B o0ecriedeHnr yCTOWYMBOTO pa3BUTHS dyenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAxX II03HAHWA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
Hay4Hble MpUHLINIBI OpraHu3aluyu XUMUYECKOT0 TPOU3BOACTBA. [IpombllIeHHbIE
CIOCOOBI MOMYYEHUS BOKHEUININX BEMIECTB (Ha MpUMeEpe TPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIIOTHI, MeTaHoa). [[poMbINIIeHHBIE CTIOCOOBI TIOTYYCHUSI METAIOB U
CIJIABOB. XMMMUYECKOE 3arpsi3HCHUE OKPY>KAlOLIEW CPEeAbl U €ro IOCIEACTBUS.
Ponb xumun B o6ecriedeHuu 3HePreTHIecKoil 0€30MacHOCTH.

Xumuss MW 3I0pOBbE UeloBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
VCIIO0JIb30BaHMs JIEKAPCTBEHHBIX MpenapaToB. Poiib XuMun B pa3BUTHUU MEIUIVHBL.



XWMHMS MHIIKA: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE T00aBKU. Poib Xxumuu B
o0ecreyeHny MUIIeBON Oe30MacHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xummus. [IpaBuma
0e30MacHOr0 MCIHOJIb30BaHUSl IpenaparoB OBITOBOM XMMHH B IOBCEIHEBHOMN
KU3HU.

XWMHSI B CTPOUTENBCTBE: BAKHEWILNE CTPOUTEIbHBIE MaTepHUalbl (LIEMEHT,
OCTOH).

XUMHS B CEICKOM X03siicTBe. OpraHndyecKkue U MUHEpalIbHbIE YI00pEHUS.

CoBpeMEHHbIE KOHCTPYKLIIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl s 35ekTponukyd. HanorexHonoruu.

Pacuérnbie 3anaumn.

Pacuétpl: macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMUYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKIMU BEIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIECTB MMEET MpHUMecH, Macchl (00BEMa, KOJMMYECTBAa BEIECTBA) MPOAYKTa
peakuuH, €clIM OJHO M3 BEUIECTB JAaHO B BHUJIE pacTBOpa C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJA W MOJIAPHOU
KOHIICHTPAIlMM BEIIECTBA B pPAacTBOpEe, MOJIM BBIXOJAA NPOAYKTa PEAKUHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peamu3anuss  MEeXNOpeaIMETHBIX  CBSI3ed MpPU  M3YYEHHM OO0med u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHUH, MPUHATHIX B OTJEIbHBIX
IpEAMETaxX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE IOHATHUA: SIBICHUE, HAYYHBINA (akT, TUIOTE3a,
TEOpusi, 3aKOH, aHaJU3, CUHTE3, KJIacCH(pHUKaIus, NePUOAUYHOCTb, HAOIIOIEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@usnka: Marepus, MUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEHUTPOH, MOH, U30TOIbI, PATUOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUUECKUI YPOBEHb,
BEILIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE BEIECTBAa, WJCAJIbHBIA ras,
duznyecKkre BeIMYNHBI, €AMHULIBI H3MEPEHHUs, CKOPOCTh, SHEPTHS, Macca.

buonorus: kiaeTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboJIM3M, MaKpo-
U MUKPODJIEMEHTHI, O€JKH, KUPBI, YTIEBObl, HYKICHMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOAbI, MOJIE3HbIE UCKOMAeMble, TOTLTUBO,
pecypchl.

TexHoorus: XUMUYECKasi MTPOMBILIIEHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepUalibl, CEIbCKOXO3IMCTBEHHOE MTPOU3BOJICTBO, MHILEBAsI MTPOMBIILUICHHOCTD,
dapmaneBTHUECKas MPOMBILIIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHUX



nperuaparoB, IMPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUNU
HA YTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM MOAXOJOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeETa «XHUMHS» HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsS BBIACIEHBI CIEAYIOIIME COCTABIISIIOUIME: OCO3HAHUE
00yJaronmuMMuUCs POCCHUHCKONW TpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTA U CAMOOIPEICIICHUIO; HATMYME MOTHUBALIUH K
00y4eHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCS PYKOBOACTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJaMU H HOPMaMU T[OBEJCHHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTaBUTH 1€ U CTPOUTH
YKU3HECHHBIE TIJIAHBI.

JIndHOCTHBIE peE3yJIbTAaTBl OCBOCHUA TIpeaMeTa «XHUMHUSD)  OTPaXKaroT
c(hOPMUPOBAHHOCTh ONBITA [MO3HABATEJIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peamsaiuy o0pa3oBaTeIbHOU NeITeTbHOCTH.

JIndyHOCTHBIE peE3yJIbTAaThl OCBOCHUA TIpeaMeTa «XHUMHUSD» OTPaXKarOT
c(hOPMUPOBAHHOCTh OMBITA TIIO3HABATEIIBHOW W TMPAKTUYECKOW JCATEIHHOCTU
oOyyJaronuxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3E Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTEYECTBEHHOW XUMMUH;

yYBaXEHUSI K TMPOILECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUIOKEHUSI XHWMHHM, OCO3HAaHMSI TOTO, YTO JaHHbIE HAYKHU €CThb pe3yJbTar
JUTMTENIbHBIX ~ HAOMIOJEHNN, KPOTOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MPAKTHUKOB;



UHTEpeca M TIO3HABATEIbHBIX MOTHBOB B TOJYyYEHUU M MOCIEIYIOIIEM
aHalm3e MHPOpPMAIMK O MEePEAOBHIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PEUICHHs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIIEICTBUN
HOCTYTKOB;

4) popMupoBaHus KYJIbTYPBbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro U Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pU3MUYEeCKOMYy U
NICUXUYECKOMY 3/I0POBBIO;

coOirofeHusI TMpaBWJl OE30MacCHOTO OOpalleHUs ¢ BeUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJAOBOM JEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TpPaBWI HMHAUBUAYAJIBHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUAX, YIPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATUSA BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHUs
QJIKOT'0JIsl, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpPYrux BHAAX
JeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUYECKUX 3a]ad
COIMAJIbHON HAIPaBJIEHHOCTH (B paMKaxX CBOEro KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUYeHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXKEHHUS K TPYJLy, JIOASM TPyla U pe3yibTaTaM TPYAOBOMH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPACKTOPHH
oOpazoBaHusi, Oynymied npodeccuu U peanu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpebHOCTEH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIMTAHUSA:

HKOJIOTHYECKH 1E€JIECOO0PA3HOT0 OTHOILIEHUS K MNPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUSl TJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKUX MpoOJeM, BIHSHUS
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBLHON Cpeibl;



OCO3HAaHHSA HEOOXOAMMOCTH HCIOJIb30BaHUSA JOCTH)KEHUNW XUMUU IS
peleHns BONPOCOB PallMOHAIBHOTO MPUPOAOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIUMX BpEIl OKPYXKarOLIEH
OPUPOIHON cpelie, YMEHHsSI IMPOrHO3UPOBATh HEOJIArONMpPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JIEHUCTBUN U MPEIOTBPAILAT HX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOT0 MBIIUICHHMS, SKOJIOTUYECKON KYJIbTYpHI,
OIBITA NEATEIIbHOCTH DKOJIOTUYECKON HaIlPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UCOJOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PAIMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeICTaBICHUS 00 OKPYXAloIIeM MHUpPE Kak O €JUHCTBE MPUPOIBI M YEJIOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHHM JJIsI  COBPEMEHHOMU
UMBHJIM3ALMU: B €€ TyMaHUCTUYECKOM HAIPaBJIEHHOCTH M BaXHOM pPOJIU B
CO3MaHUM HOBOW 0a3bl MaTepuaibHOMW KyJIbTYypbhl, B PELUICHUH TJI0OATBHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBON M 3KOJIOrMYECcKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00E€CIIeueHUn
YCIIOBUM YCHEIIHOTO TPYy/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJiy4aemMble 3HAHUS JJI aHajIu3a U OOBSCHEHUS SBJICHHUM OKPYXKAIOIIET0 MUpa U
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKIIOUCHUS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONMIUXCS JAaHHBIX C IIeJbI0 TOTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUSA IS
penieHust npo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKON AEATEIBHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM00oOpa30BaHMIO, K AKTUBHOMY TMOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTAM TpyAa B pa3lIMyHbIX cepax MmpodecCuoHaIbHON
NEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJabTaThl OCBOCHHS MPOTrpaMMBbl M0 XMMHUU Ha YPOBHE
cpenHero odmiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydarolMXcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNUPUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIUs, SBIICHUE,
npoliecc, CUCTeMa, HAYYHbIH (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieOBaHNe, HAOI0IeHe, U3MEpPEHNE, YKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NEWCTBHS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GYHKIIMOHATEHOM
I'PaMOTHOCTH M COLIMATBHON KOMIETEHIIUU 00YYarOIuXCs;
CIOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU H  PETYJISITUBHBIMU
JEUCTBUSIMU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

1) 0a30Bble JIOrHYecKUe AeMCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaIH3UpPOBaThL  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIENATh IEN JEeATeIbHOCTH, 3a/aBas MapaMeTphl M KPUTEPUU WX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH U yCTaHABJIMBATh UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS JIJIsi O0OBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHHUA M KPUTEpUM JJIs KJIacCU(PUKALUU BEIIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABINBATh TMPUYMHHO-CIICJICTBCHHBIE CBSI3M MEXKAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYKIeHUs (MHIYKTUBHbIC, JI€IYKTUBHbBIC, IO
aHAJIOTUM), BBIABISTh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpHUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTh B MPOIECCE MO3HAHMS MCIIOh3yeMble B XUMHH CHMBOJUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUICCKUN
3HaK (CMMBOJ) OJJIeMEeHTa, XuUMHUYeckass (QopMylia, ypaBHEHHUE XHUMHUYECKOU



peaknuu — TPU PEHICHUH Y4YEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XUMHUUYECKHX
pEeaKuunii;

(dbopMynupoBaTh LN U 33a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIE
U CaMOCTOSITENbHO C(OPMYJIUpPOBAHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTa
MO3HAHUSA U OCHOBBI JJIsI (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOATh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YIHTATOB UCCIEIOBAHNUSA,
COCTaBIISATH OOOCHOBAHHBIM OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NeSATETbHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(opmaruu (Hay4IHO-
NOMyJIsipHasi JIUTEparypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHANM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh ed JOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJbI MPU TOUCKE U
oTOope wuHOpPMaLMK, HEOOXOJUMOW Uil BBIMOJHEHHS Y4YeOHBIX 3ajaad
onpeneaEHHOro THIIA,

npuoOpeTaTh OMBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOMpATh  ONTUMAaJbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopMarmu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(MOpMAIMel: MPUMEHATh MEXKIpeaMeTHbie ((usuyeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (HOpMyIibl, a00peBUATYpPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe 1eCTBHA:



3a/1aBaTh BOMPOCHI 0 CYIIECTBY 00CYXaeMOM TEMBI B X0J1€ TUaJIora U/Uiu
JIMCKYCCHH, BBICKA3bIBATh UICH, (OPMYIHUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEIBHO BBITIOJIHEHUS TTPEJIOKEHHOU 3aa4H;

BBICTYIIAaTh C MPE3CHTAIlUCH pe3y/IbTaTOB ITO3HABATCIBHOW JCSATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHUKAMHU MPH BHITIOJIHCHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIICCTB, peau3alii y9eOHOTO TPOeKTa, U (GOPMYIMPOBATH BBHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHMS IO3UIIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIe 1eiCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISTh CBOIO I103HABATEIbHYIO
JeSITeNIbHOCTD, Ompezensas e€ Ield U 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpelaraéMblii  aJrOpUTM JIEHCTBUH TpH
BBITMIOJIHEHUHM YYEOHBIX W HCCIENOBAaTEIbCKUX 3ajad, BBIOMpaTh Hambosee
3¢ deKTUBHBI CHOCOO MX pelIeHHs C YYETOM IMOMY4YEeHHsS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBIATH CAMOKOHTPOJIb [JEATEIbHOCTH HAa OCHOBE CaMOaHaau3a u
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI

ITpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMUU Ha yIriyOJaEéHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero o0pa3oBaHMs BKJIIOYAIOT CHELMPUUECKHE
I y4eOHOTro mpeaMeTa « XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACWCTBUIMA
[0 OCBOEHHUIO, MHTEPIPETALMU U MPEoOpPa30BAHUIO 3HAHUM, BUIBI ACSITEIbHOCTU
[0 TMOJY4YEHHIO HOBOI'O 3HAHMSI M MPUMEHEHHUIO 3HAHWW B Pa3IUYHBIX Y4E€OHBIX
CUTYyallUsIX, 4 TAKXKE B PEAIIbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMHEN. B
IpOrpaMMe II0 XUMHM HPEAMETHBIE PE3YyJbTaThl IPEICTABIECHB IO TOJaM
WU3YUYCHHS.

10 KVIACC

[IpenmeTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MECTe W 3HAYEHUM OpPraHuyecKon
XUMUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleYeHUU yCTOWYMBOIO
pa3BUTHUS YEIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MacCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUA HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paImoHAIBLHOTO
MPUPOIOTIOIL30BaHNsI, B (OPMHUPOBAHUUA MHUPOBO33PECHUS W OOIIEH KyJIbTYpPHI
4yeJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEGHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BIAJICHUE  CHCTEMOW  XUMHUYECKUX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUN JIEMEHT, aTOM, PO U DJICKTPOHHAS
obojiouka aroma, s-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAM3alMs aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTEIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIAECPOIHBIN CKeNeT, (PYHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTypHbIe (QopMynbl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYpHas M MPOCTPAHCTBEHHAsl (TeoMeTpuyeckKas,
ONTHYECKasi), W30MEPbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- M a30TCOJEPIKAIINE OPraHUYECKHE COCTUHEHHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIDHBIC COCAMHEHUS; TEOPHUH, 3aKOHBI
(nepuoanueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TMpEBpalICHUs] DHEPrUM IMPU XUMHUYECKHX PpEaKIMUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3IK XUMHUHW, MHUPOBO33PCHUECKHE 3HAHWSI, JICKAITUE B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHYECKUX SIBICHHM; TPEICTABICHUS
0 MEXaHU3MaX XHMHUYECKUX pPEaKlui, TePMOAMHAMUYECKUX U KHUHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BJIMSHUM aTOMOB M I'PYIIIl aTOMOB
B MOJieKyJax (MHAYKTUBHBIM U Me30MepHbId 2 dexTol, opueHTanTsl | u Il pona);
(dbakToIOTHYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U OE30MacCHOM
WCIIOJIb30BAHUY BAXKHEWININX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYCCKOU
NEATEIbHOCTH  YeJOoBeKa, OOLMX  HAy4YHBIX  OPUHIMIAX  XUMHUYECKOIO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJA, TEpepadbOTKU HEPTH);

c(hOPMHUPOBAHHOCTh YMEHUM: BBIABIATH XapaKTEPHBIC NMPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTIMCAaHUH COCTaBa, CTPOCHHS M CBOMCTB OPTAaHMYECKUX COSAMHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYJT OpTaHUYECKUX
BCIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKPBIBaTh UX CYUIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKUUid  MOCPEACTBOM  COCTaBIEHUS
AJIIEKTPOHHOIO 0OajaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTABJICHHS MX TOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHCHHI;



W3TOTABIMBATH MOJCINA MOJIEKYJI OPTaHUYECKHUX BEIIECTB JJISl WILTIOCTPAIlUN
WX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMCHHI: YCTaHABIWBATh MPHHAIICKHOCTh U3YYCHHBIX
OpraHUYEeCKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEHHOMY
KJIAcCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HoMeHknartype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIAEIbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWIECH, TOJIYOJ], TJIULEPHUH,
ATWICHIJIMKOIb, (eHON, (opManblIerui, aueTanbIeruj, aieToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAaJbMUTUHOBASL KUCIIOTHI,
IJIMIMH, ajJaHuH, MallbTo3a, (PpYyKTO3a, aHWUJIUH, TUBUHWII, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpYyTHUE);

c(hOPMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XHUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJAMHEHUSX (KOBAJEHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAIKAHOB, AJIKEHOB, AJIKA/IUEHOB,
aJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, albJIETHI0B, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, YyIJIeBOAOB (MOHO-, AM- W TOJHCAXapHIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  yYpaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHA C WCIOJIh30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaTb HAa KOHKPETHBIX MpPUMEpPAX
XapakTep 3aBUCUMOCTU PEAKIIMOHHON CIOCOOHOCTH OPTaHUYECKUX COSAMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- U T-CBS3M), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKHU YTIIEBOJAOPOTHOTO
ceIpbsi  (HedTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
PaKTUYECKOE TPUMEHEHUE TTPOIYKTOB NepepadOTKH;

c(OpPMUPOBAHHOCTh BJIAJIEHUSI CUCTEMOW 3HAHMNA O €CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHsS — HAONIOEHNUHU, U3MEPEHUHU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTD yMEHUs IPUMEHSTH OCHOBHBbIE orepanuu
MBICJIIUTENILHON JESTENIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3AIUIO, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3Y4YEHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO NOHMMAaHUSl CYIIHOCTH MATEpUAJIBbHOTO E€IMHCTBA MHUPA,
WCIIOJI30BAaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPO/LY;

c(OpMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUYEThl MO XUMHUYECKUM
dbopmynam U ypaBHEHUSIM XUMHUYECKUX PEAKIUU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XMUMUYECKOU
dbopMysIBl BEIIECTBA MO HM3BECTHBHIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
IPOIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AaHAJIM3UPOBATh U OLICHUBATh
C TO3UIMKA  DKOJOTUYECKOW  O€30MacHOCTH  TOCHEACTBUS  OBITOBOW U
MIPOU3BOJCTBEHHOW NIEATETLHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTKou
BEILIECTB, UCMOJb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0sIeM B CUTYalMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOJIUTH
XUMHUYECKUU HKCIEPUMEHT (MOJyYeHUE U HU3YYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU VYTIIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHCJIOPOJACOIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOIIOJEHUEM IIPABUII
0e30macHoro OOpallleHus ¢ BEIIeCTBAaMU U JIaOOpPaTOPHBIM O00OpYy/IOBaHUEM,
dbopMyIMpoBaTh IENh HWCCJICAOBAHHS, MPEACTABIATh B Pa3IudHON (popme
pe3yIbTaThl IKCIEPUMEHTA, AHATTM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1eCO00pa3HOro MOBEJAEHUsI B OBITY U
TPYIOBOM JEATEIBHOCTH B IEISX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOIHOM CPEIbl U TOCTUKEHUS €€ yCTOUYNBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHS HA KUBBIE OPraHU3MBI
ONPENCTEHHBIX OPraHUYECKUX BEUIECTB, TOHUMas cMbich noka3arens [T/K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS OPraHUYEeCKUX BEIIECTB B
MPOMBIILIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh YMEHHH: OCYIIECTBIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOpMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTeparypa, CpeicTBa MaccoBoi uHpopmanuu, MIHTepHeT u apyrue), KpuTUYECKu
aHAIM3UPOBAaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MIOCTABIICHHON y4eOHOM 3a1a9ei.



11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHHUS Kypca «OOmas u HeopraHumdeckas
XUMUSD OTPaXkKaloT:

c(OpMUPOBAHHOCTh TIPEJICTABIICHUN: O MATEpUATBLHOM €JIMHCTBE MHUpA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM MNPUPOJBI, O MECTE WU 3HAYCHHUU
XUMHUHM B CHUCTEME ECTECTBEHHBIX HAyK M €€ poJii B OOECHEYEHUU YCTONYUBOIO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPTeTHUYCCKOW W TMHIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTEpHalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUH PaAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl UEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAOIIUE TOHATHUS — XUMHUYECKUW DJJIEMEHT, arToM, SIpO aTroMa,
M30TOTIBI, PJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIE OpOUTaTN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpHaM3aIus aTOMHBIX OpOWTajei, WOH,
MOJIEKYJa, BAJIEHTHOCTh, BJEKTPOOTPHUIIATEIBHOCTh, CTENEHb  OKHUCICHUS,
XUMUYECKasg CBA3b (KOBAJICHTHAsl, HWOHHAs, MeETaJUIMuecKasi, BOJOpPOIHAs),
KpUCTAJUIMYECKAsl pEIIETKA, XUMHUYECKAsl peakuus, pacTBOP, JJIEKTPOIUTHI,
HERJIEKTPOJUTHI, DJICKTPOJUTUYECKAs JUCCOLMAIUS, CTENEeHb JUCCOIMALINH,
BOJOPOJIHBIA TIOKA3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIJIOBOM dDPeKT
XUMHUYECKON pEeaKLNU, CKOPOCTh XUMUYECKOW PEAKIINU, XUMHUYECKOE PABHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS SJICKTPOIUTHUUECKOW IHUCCOIMALMU, MEPUOIUYECKUN
3akoH [[.11. MenneneeBa, 3aKOH COXpaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAIIECHUS] SHEPTUU MPU XUMHUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHHM, MHPOBO33PEHUYECKUE 3HAHMS, JiekKalue B OCHOBE TMOHUMAaHHUS
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMCHHBIC
NPEACTABICHUS] O CTPOECHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSPHOM U
HaJMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHM3MaxX XHUMHUYECKHUX
peakiui, TEpMOJMHAMUYECKMX M  KUHETUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XMMUYECKOM PAaBHOBECHM, PACTBOPAX M JIHUCIIEPCHBIX CUCTEMAX;
(aKTOJOTUYECKHUE CBEJCHHUS O CBOMCTBaX, COCTaBe, MOIYYEHUU U OE€30MaCHOM
WCITOJIP30BAaHUY BAXKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEATETPHOCTH  YeJOBeKa, OOmMX  HAYYHBIX  NPHUHIUIAX  XHMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBIABIATH XapaKTEepHbIE NMPU3HAKU TMOHSITHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOLIUE IOHATHS MHPH
ONMCAaHUKM HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAILCHUI;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYI) CHMBOJIUKY JIJIS
coctaBiieHuss (OpMyJl BEIIECTB U  ypaBHEHUH XMMHYECKUX  PEaKIIH,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPENEISATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COEIMHEHUSX, BUJ XUMUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSACHATH 3aBUCHUMOCTb CBOMCTB BEILIECTB OT
BUJIa XMUMHUYECKOW CBSI3M U THUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOPMUPOBAHHOCTh ~ YMEHHUU:  KJIACCH(PUIIUPOBATH:  HEOPTaHUYECCKUE
BEIIECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIMHU IO PA3IUYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, WU3MEHEHUIO
CTENEeHEH OKHUCJICHHsSI DJEMEHTOB, OOPAaTHUMOCTH, YYacCTHIO Karajmu3aropa u
JPYTHUE); CAMOCTOSITEIPHO BEIOMPATh OCHOBAHMS U KPUTEPHH IS Kiaccuukanuu
M3y4aEeMBbIX BEIIECTB U XUMUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAMYECKOro 3aKoHa /.
W. MenpaeneeBa 1 1eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoauueckon CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl MOHSTUSI
«QHEPIreTHYECKUE YPOBHU», «IHEPreTUUYECKHUE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30OYXKIEHHOE HHEPTETUYECKUE COCTOSIHHS aToMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coeluHEeHUW 10 mnepuomam u rpynnaMm Ilepuognueckoun cucremsr JI. U
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJECKTPOHHOTO OasilaHca
TUX pPEAKUUH; peakuuid HOHHOrOo OOMEHa NYTEM COCTABJICHHS WX IMOJHBIX U
COKpAaIllIEHHBIX  HMOHHBIX  ypaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX PEAKIUU C YYETOM KX DHEPre€TUUYECKHX XapPaAKTEPUCTHUK, XapakKTep
U3MEHEHUS CKOPOCTHM XHMHWYECKOM pPEaKIUd B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakTOpOB, a TAK)KE XapaKkTep CMEIICHUS XUMHYECKOT'O PaBHOBECHS T10]] BIUSHUEM
BHEIIHUX Bo3aercTBuil (mpuniui Jle [llarense);

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
o0IMe Hay4yHbIe TMPUHIMIBI XUMHUYECKHX IPOU3BOJACTB; I1€JIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIIEHHUS PUCK-TI0JIb3Q;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAHWH O METOAAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPHUPOABl — HAOMIOICHUE, W3MEPEHHE, MOJEINPOBAHUE,
AKCTIEPUMEHT (peajbHbId U MBICIICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSATh 3T 3HAHUS MPU SKCIEPUMEHTAIIBHOM HUCCJIEAOBAHUU BEIIECTB
U s OOBSICHEHUS XUMHUYECKUX SBJICHHH, WMEIOIMNUX MECTO B TIPUPOJE,
MIPAKTUYECKOMN JECATENBHOCTH YEJIOBEKA U B IIOBCEIHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUUA C
MOHATUSAMHU U TIPEJCTABICHUSAMU IPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee 0CO3HAHHOTO TOHUMAHMS MaTePUaIbLHOTO €IMHCTBA MUPA;

c(hOPMUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACYETHI: C HCHOJB30BAaHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLCHTPALUS;
Macchl BEIECTBAa WJIM 00BEMA ra3a Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Ui 00BEMY OJTHOTO M3 YUYaCTBYIOIIUX B PEaKIIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKuMu; 3HAYEHUs BOJOPOJHOTO MOKA3aTeNisl paCTBOPOB KHUCJIOT W IIEJIOYEH C
M3BECTHOM CTEICHBIO JUCCOIMALMKM; Macchl (00bEMa, KOJIMYECTBA BEIISCTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BUJIEC PaCTBOpA C
OTIPEICIEHHOM MacCOBOM J0Jiel PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); MIOJM BBIXOAA MPOAYKTa pPEaKIuu; OOBEMHBIX OTHOIIECHUU
ra3os;

c(hOpMUPOBAHHOCTh YMEHUM: CaMOCTOSITEIIPHO IUIAHUPOBATh M TIPOBOIUTH
XUMUYECKAA  DKCIEPUMEHT  (NMPOBEACHUE  pEeakuuid  MOHHOro  OOMEHa,
MOJTBEPKACHNE KAUYECTBEHHOTO COCTABa HEOPTaHUYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMONIBIO HWHIMKATOPOB, HM3YYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHYECKOW PpEaKIuH, PEIICHHUE
AKCHEPUMEHTANbHBIX 3afad 1o TemaM «Mertamb»y u  «Hemeramis»y) ¢
coOJIroZIcHueM MpaBui 0€30MacHOro oOpaleHusi C BelleCTBaMU U JIa0OpaTOPHBIM
obopynoBanueM, GOpPMYyJIHMpPOBaTH 1I€JIb  MCCJICAOBAHUS, NPEACTABIATh B
paznuuHoi dopMe pe3yabTaThl SKCIEPUMEHTA, aHAJU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUM: COOTIOIATH MPABHIIA MTOTH30BAHUS XUMUUECKON
nocyoil u jgabopaTopHeIM 00OpyJOBaHWEM, OOpaIlleHUs C BEIIeCTBAaMHU B
COOTBETCTBHUU C HWHCTPYKIIUSMU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOro IMOBEAEHUS B OBITY M TPYAOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOIHOU
Cpenbl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHSA, OCO3HABATh OMACHOCTH
TOKCUYECKOT'O JIEUCTBUSL HA KUBBIE OPraHU3MbI ONPEIAEIEHHBIX HEOPTraHUYECKUX
BEILIECTB, MOHMMAas cMbIci nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH ILI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(MOpMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JaUTEepaTypa, CpelcTBa MaccoBoil nHpopMmaluu, UHTepHeT U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadbaTeiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HauMmeHoBaHue KoaudecTBO yacoB OcHOBHbBIE BH/IbI

n/  pa3saeioB H TeM Becer  Kourpoisn MpakTuyeck  ACATCARHOCTH 3; CKTPORHEIC (MPPOBLIC)
I OporpamMmel 0 bIe paboTHI e paboTsI o0y aioumxcs 0OPAIOBATEILHbIE PECyPent

Paznen 1. TeopeTnueckre OCHOBBI OPraHMYeCKOM XMMUM

1.1

[Ipenmer
OpraHNYeCcKOu
xumuu. Teopus
CTpOEHUS
OpraHUYEeCKUX
coenuneHuit A. M.
bytneposa

PacKpbiBaTb CMbIC/
N3y4yaeMmbixX NOHATUIM
(BbIOENATD NX
XapaKTepHble
NPU3HaKKN) u
NPUMEHATb 3TU
MOHATUA NPU
onucaHMM cocTaBa U
CTPOEHMSA BELLLECTB,
AnA 06bACHEeHUA
OTAeNbHbIX GaKTOB U
ABNEHUN.
PacKpbiBaTb CMbIC/
NONOXEHUN TEopUn
CTPOeHMUs
OpraHMyecKmx
BeuwecTts A. M.
bytneposa u
NPUMEHATb UX ANA
0b6bACHeHUs
3aBMCMMOCTH
CBOWCTB BeLLLecTs oT
coCTaBa U CTPOeHUs.

http://college.ru/himiya/
http://my.mail.ru/community/ch
em-textbook/
http://him.1september.ru
http://school-
sector.relarn.ru/nsm/
http://my.mail.ru/community/ch
em-textbook/
http://chemistry.narod.ru
http://him-school.ru
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http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru/
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Mcnonb3oBaTtb
XUMMUYECKYIO
CUMBOJINKY ANA
COCTaB/NEHMUA
MOJIEKYNSPHbBIX U
CTPYKTYPHbIX
(pa3BEpHYyTbIX,
COKPALLEHHDIX,
CKeneTHbIX) dopmyn
OpraHuYyecKux
BEeLLEecTB.
Onpepenatb BUAHI
XMMMUYECKOM CBA3K
(oamHapHble,
KpaTHble) B
OpraHuUYyecKumx
coeanHeHusnX.
XapakTepusoBaTb
pOJib U 3HaYeHne
OopraHuM4yecKom
XMMUU B peLLEeHnU
npobnem
3KO0J1I0TUYEeCKoM,
nuuiesomn
6e3onacHocTH, B
pasBuUTUK
MeANLUMHbI,
C0343HNN HOBbIX
MaTepuanos, B
obecneyeHum
paLMOoHaNbHOro




NPMPOAONOAb30BaHN
A, NnoATBEPXKAATb eé
CBA3b C APYTVMU
HayKamu.
Ucnonb3oBaTtb
mozenu
OpraHNYecKmx
BelLecTs gna
UANIOCTPALMN UX
XMMUYECKOrOo U
NPOCTPAHCTBEHHOTO
CTPOEHMUS.
Habnwopgats
onucolBaTb
AEeMOHCTPALMOHHbIEe
OnblITbl; NPOBOAMUTL U
onucoIBaTb
NabopartopHble
onbITbI

Hroro no pazneny

Paznen 2. YrieBoaopoabt

IIpenenbuble
yIJI1€BOAOPOABI —
aJIKaHBbl,
LUKJIOAJIKAHbI

2.1

Bnagetb
N3y4yaembiMU
XUMUYECKMMMU
NOHATUAMM.
BbiABAATL
XapaKTepHble

http://college.ru/himiya/
http://my.mail.ru/community/ch

em-textbook/
http://him.1september.ru
http://school-



http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://him.1september.ru/

2.2

Henpenensubie
yII€BOAOPOABIL:
aJIKEHBI, QJIKaIUECHBI,
AJIKUHBI

14

23

Apomarndeckue
YII€BOAOPOIBI
(apensr)

NPWU3HAKKU NOHATUM,
YCTaHaBAMUBATb MX
B3aMMOCBS3b,
Ncnosab3oBaTb
cooTBeTcTBylOWMeE
MOHATUA NPU
OMMCaHMM COCTaBa,
CTPOEHMA U
npeBpaLLeHni
OpraHMYyecKumx
coeauHEHWN.
Mcnonb3oBaTtb
XUMUYECKYHO
CMMBOJINKY ANA
COCTaB/IeHUA
MOIEKYNAPHBIX U
CTPYKTYPHBIX
(pa3BépHyTON,
COKpaLLEHHOWM,
cKenetHow) popmyn
yrneBogopoaos.
YcTaHaBnBaTb
NPUHASNENKHOCTb
BELLLEeCTB K
onpeaeneHHomy
Knaccy
yrneBogopoAos no
COCTaBY M CTPOEHMUIO,
Ha3bIBaTb UX NO
cMcTEMATMYECKOoM

sector.relarn.ru/nsm/
http://my.mail.ru/community/ch
em-textbook/
http://chemistry.narod.ru
http://him-school.ru

http://college.ru/himiya/
http://my.mail.ru/community/ch
em-textbook/
http://him.1september.ru
http://school-
sector.relarn.ru/nsm/
http://my.mail.ru/community/ch
em-textbook/
http://chemistry.narod.ru
http://him-school.ru

http://college.ru/himiya/
http://my.mail.ru/community/ch
em-textbook/
http://him.1september.ru
http://school-
sector.relarn.ru/nsm/
http://my.mail.ru/community/ch
em-textbook/
http://chemistry.narod.ru




[IpuponHbie
HUCTOYHUKH

24
YTIIEBOJOPOIOB U UX
nepepaboTka

)5 I"anoreHnpon3BoIHBI

€ yrjiiesoaopoa0B

HOMeHKNaType;
npuBOAUTb
TpUBMabHbIe
Ha3BaHWA OTAENbHbIX
npeacrasuTenei
yrneso4opoaos.
OnpeaenaTtb BUABbI
XMMMUYECKOM CBA3K B
MoJieKynax
yrneso4opoaos
(KoBaneHTHasn
HenonspHana u
nosspHas, o- U -
CBA3b).
MoaTsepXxAaaThb Ha
KOHKPETHbIX
npumepax xapakrep
3aBUCUMOCTU
peaKLMOHHOM
cnocobHocTH
yrneso4opoaos oT
KPaTHOCTU M TMNA
KOBa/IEHTHOM CBA3MU
(o- n - cBAsn),
B3aMMHOIO B/IMAHUA
aTOMOB 1 rpynn
aToMoB B
MOJIEKYNAX; @ TaKKe
OT ocobeHHoCTeM
peanusauunn
Pa3NINYHbIX

http://him-school.ru

http://college.ru/himiya/
http://my.mail.ru/community/ch
em-textbook/
http://him.1september.ru
http://school-
sector.relarn.ru/nsm/
http://my.mail.ru/community/ch
em-textbook/
http://chemistry.narod.ru
http://him-school.ru

http://college.ru/himiya/
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em-textbook/
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http://chemistry.narod.ru
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MEXaHN3MOB
npoTeKkaHusa
peaKkuui.
XapakTepusoBaTb
COCTaB, CTPOEHME,
NPUMeHeHMe,
dusnyeckme n
XUMMUYECKMe
CBOWCTBa,
BaXKHeuLwme
cnocobbl NonyYyeHus
yrneBosLopoaoB,
NPUHaANEKALLMX K
Pa3/INYHbIM K/laccam.
BbiABAATb
reHeTUYecKyto CBs3b
MeXAay
yrnesofoposamm
Pa3/INYHbIX KNaccoB
M noaTBepKaaTb eé
Hannuyume
YypaBHEHUAMMU
COOTBETCTBYHOLLMX
XMMUYECKNX
peaKkuuit c
MCMNONb30BaHUEM
CTPYKTYPHbIX
dopmyn BelecTs.
XapaKkTtepusoBaTtb
NUCTOYHUKM
yrn1eBoLopOoLAHOro




cbipbs (HedTb,
NPUPOAHbLIN ras,
yrosb), cnocobbl Ux
nepepaboTkun n
npakTUyeckoe
npumeHeHue
noJsiyd4aembix npu
3TOM MPOAYKTOB.
Ucnonb3osaTb
obuweHay4Hble
MeToAbl NO3HAHMA
npu
CaMOCTOSTE/IbHOM
NJaHNMPOBAHUN,
npoBeaeHUN U1
onucaHum
XMMMUYECKOro
3KCcnepMmeHTa
(nabopatopHble
OnblITbl U
npaKkTnyeckmne
paboTbl). CnepoBatb
npasuaam
6e3sonacHol paboTbl
8 nabopatopuu npm
NCMNONb30BaHUK
XMMUYECKOMN nocyabl
n obopyaoBaHus, a
TaK)Ke npaBuaam
obpaleHus c
BeLLecTBamm B




COOTBETCTBMM C
NHCTPYKLMAMM
BbINOJIHEHUA
NlabopaTopHbIX
OnbITOB U
NpaKTUYecknx pabot
Mo NOy4EHMIO U
U3y4YeHuto
OpraHuyecKux
BeLLecTs.
MNpeacrtaBnatb
pe3ynbTaThbl
3KCnepmmeHTa B
dopme 3anucm
YPaBHEHN
COOTBETCTBYHOLLMX
peakuMn n genatb
BbIBOAbI HA UX
ocHose. [poBoanTb
BblYMCAEHMA ANA
onpeaenenus
MOIEKYNAPHOMN
dopmynbl
OpraHM4yecKoro
BellecTsa no
YypaBHEHUIO
XMMUYECKOW
peakuum u no
MacCCOBbIM A0/1AM
ATOMOB 3/1EMEHTOB,
BXOAALLMX B €ro




cocTaB, Mo macce
(o6bemy) npoaykToB
CropaHus.
CamocToATeNbHO
NJIaHNMPOBATL U
OCYLLECTBAIATbL CBOLO
Nno3HaBaTe/bHylo
[eATeNbHOCTb;
NPUMHMMaTb
aKTMBHOE y4yacTue B
rpynnoBon y4ebHo’

[eATeNbHOCTU
Hroro no pazneny 35
Pasznen 3. Kucnopoacoaep:kanue oprannyeckue coeIuHeHust
3.1 Cruprel. Genon 11 OpraHUYecKux
Ee“*eCTB' http://college.ru/himiya/
peacTaBNATbL . .
DesynsTaTH http://my.mail.ru/community/ch
KapOonunbHble SKCMepMMeHTa B em-textbook/
COC/IMHECHMUS: dopme 3anucu http://him.1september.ru
aJIbACTU Bl U YypaBHeEHUN httD://SChOOl'
3.2 KETOHBI. 21 COOTBETCTBYIOLLNX
KapGoHnogsie peaKkuuii u genatb sector.relarn.ru/nsm/

KHACIOTEL. CIIOKHBIE
s¢upsl. XKupsel

BbIBOAbI HAa UX
ocHose. [poBoanTb
BblUMCNEHMA oNA
onpeneneHus

http://my.mail.ru/community/ch
em-textbook/
http://chemistry.narod.ru
http://him-school.ru




3.3 VrineBoanl 9 1

MOIEKYNSIPHOM
dopmynbl
OpraHuM4yecKoro
BellecTsa no
YypaBHEHUIO
XMMUYECKOM
peakuum n no
MacCCOBbIM A0/1AM
ATOMOB 3/1eMEHTOB,
BXOAALLMX B €70
COCTaB, a TaK¥Xe Ha
onpeaeneHne gonu
BbIXOAa NPOAYKTa
peakuuun ot
TEOPETUYECKM
BO3MOXKHOTO.
CamocroaTtenbHO
NAaHUPOBATL U
OCYLLEeCTBAATD
CBOIO
No3HaBaTe/bHYto
0eATeNbHOCTb;
NPUHUMATD
AKTMBHOE y4yacTue B
rpynnosomn
y4ebHol
AeATenbHOCTH

Hroro no pazgeny 41

Pa3nen 4. Aszorcoaepikamue opraHu4ecKue coeJHHEeHHs




4.1

AMUHEL
AMHUHOKHCIIOTEI.
benxn

12

PacKpbiBaTb CMbIC/
M3y4YyaembiX NOHATUM
(BblOENATL X
XapaKTepHble
NPU3HaKK) 1
NPUMEHATb 3TU
MOHATUA NPU
onucaHMmM cocTaBa U
CTPOEHMSA BELLECTB,
ANA 06bACHEeHUA
OTAeNbHbIX GpaKToB U
ABNEHUN.
Ucnonb3oBaTtb
XMMMUYECKYIO
CMMBOJINKY AN
COCTaB/EHMSA
MOJIEKYNSPHbBIX U
CTPYKTYPHBIX
(pa3BépHyTOiA,
COKpaL,EHHOW)
dopmyn
asoTcoaepKalLLmx
OpraHuUyecKumx
BELLEecTB.
Onpepgenatb
NPUHAANEKHOCTb
as3oTocoAeprKaLLmX
BELLEecTB K
onpegeneHHomy
Knaccy no coctaBy u
CTPOEHMI0, Ha3blBaTb

http://college.ru/himiya/
http://my.mail.ru/community/ch
em-textbook/
http://him.1september.ru
http://school-
sector.relarn.ru/nsm/
http://my.mail.ru/community/ch
em-textbook/
http://chemistry.narod.ru
http://him-school.ru




nx no
cucTemaTmyeckom
HOMEHKNaType;
npuBOAUTL
TPMBUASIbHbIE
Ha3BaHWA OTAE/IbHbIX
npeacTaBuTenen.
XapaKktepusosaTtb
COCTaB, CTPOEHME,
npuMmeHeHue,
dusmnyeckme n
XMMUYECKHne
CBOWCTBA,
BaXKHelLwune
cnocobbl Nony4yeHus
TUMUYHBIX
npeacrasuTenemn
a3oTcoAeprKaLLmx
coeHEHWNN.
OnwucbiBaTb COCTaB,
CTPYKTYPY, OCHOBHble
cBolicTBa 6enKoB;
NOACHATb Ha
npumepax 3HavyeHue
6enkos ana
opraHusma
YyesioBeKa.
MposoanTb
BblYMCEHMA ANA
onpegeneHus
MONEKYNAPHOWN




dopmynbl
OopraHM4yecKoro
BellecTsa no
MaccoBbIM A01AM
aTOMOB 3/IEMEHTOB,
BXOAALLMX B €70
COCTaB, a TaKKe no
YypaBHEHUSM
XMMUYECKNX
peaKkuui.
Ucnonb3oBaTtb
obuweHay4Hble
MeToAbl NO3HAHMA
npu
CaMOCTOATENIbHOM
NJaHNMPOBAHUN,
npoBeaeHUn 1
onucaHum
XMMMUYECKOTO
3KcnepmmeHTa
(nabopatopHble
OnblITbl U
npakTnyeckmne
paboTbl).
CamocToAaTenbHO
NJaHNMPOBATL U
OCYLLECTBNATbL CBOIO
No3HaBaTe/bHYo
OeATeNbHOCTb;
NPUHUMATD
aKTMBHOE y4yacTue B




rpynnoBon y4yebHoi
AeATeNbHOCTU

Hroro no pazneny

12

Pa3znen S. BbicokoMoJieKyJISIPHbIE COeINHEHUSA

5.1

BricokoMounekymnsipH
bI€ COEIMHEHNUS

Bnagetb
n3y4yaembiMmu
XUMUYECKUMM
NOHATUAMM:
pacKpbiBaTb CMbIC/
M3y4YyaembixX NOHATUI
N NPUMEHATb 3TU
MOHATUA NPU
onucaHMM cocTaBa u
CTpoOeHun
BbICOKOMONEKYNSAPH
bIX OPraHNYeCcKux
BeLLecTB, AN
06DBACHEHUA
OTAeNbHbIX GpaKToB U
ABNEHUN.
Mcnonb3oBaTtb
XUMMUYECKYIO
CMMBOJINKY AN
COCTaB/EHMA
CTPYKTYPHbIX
dopmyn Belects
(moHOMepoB U
nosiMmepoB) n

http://college.ru/himiya/

http://my.mail.ru/community/ch
em-textbook/
http://him.1september.ru
http://school-
sector.relarn.ru/nsm/
http://my.mail.ru/community/ch
em-textbook/
http://chemistry.narod.ru
http://him-school.ru




YPaBHEHUI peaKkunit
nosiMmepusaumn u
NOJIMKOHAEHCALMN.
OnucbiBaTb COCTaB,
CTPOEHWNE, OCHOBHbIE
CBOWCTBA U
npumeHeHne
Kay4yKoB, Hanbonee
pacnpoCcTpaHéHHbIX
BM/O0B NAacTMacc u
BOJIOKOH.
Ucnonb3osaTb
obuleHay4Hble
MeToAbl NO3HAHMA
npu
CaMOCTOSTEIbHOM
NJaHNUPOBAHUN,
npoBeaeHUN U1
onucaHum
XMMMUYECKOro
3KcnepumeHTa
(nabopatopHble
OnblITbl U
npaKkTnyeckmne
paboTbl)

Hroro no pazneny

OBIIEE KOJIMYECTBO

YACOB I1O

102




[NPOT'PAMME




11 KJIACC

N HanmenoBann KosauvecTBo 4acoB OcHOBHBbIE BH/bI
n/ ¢ pasAcIon U Bcer Kontpoasubl  IlpakTuyecku o DuaeKTponubie (MHpposLIe)
TeM o6yuatomuxces o0pa3oBaTejibHbIe PecypChbl
n 0 e padoThbl e padoThbl
NPOrpamMmbl
Paszgen 1. TeopeTuueckue 0CHOBbI XUMHH
PackpbiBaTb CMbIC/
M3y4aembIX MOHATUIA
(BbIOENATD NX
XapaKTepHble
NPU3HaKKN) u
MIPUMERATL 5T! http://college.ru/himiya/
NOHATWA NPU ONUCAHWUK i .
Crpochne cocTasa v crpoeHms http://my.mail.ru/community/che
aroma. BeLlecTs, AnA m-textbook/
[Tepronmaecku obbACHeHMA http://him.1september.ru
1 3aKOH U OTZe/IbHbIX GAKTOB M http://school-
1.1 [Tepuonnuecka 9 ABNEHWI. PackpblBaTb
4 cHeTeMa CMBICA sector.relarn.ru/nsm/
XUMHYECKHUX nepuoamnyYeckoro http://mv. mail. ru/community/che
31eMeHTOB /. 3akoHa [l. U. m-textbook/

. MenneneeBa

MernpgeneeBa n
AEeMOHCTPUpPOBaTh ero
CUCTEMATU3NPYIOLLYIO,
06BbACHUTENbHYIO U
NPOrHOCTUYECKYIO
dYHKLMMN.
XapaKTepu3oBaTb
3/IEKTPOHHOE CTPOeHUEe

http://chemistry.narod.ru
http://him-school.ru




aToMOB (B OCHOBHOM U
BO36YKAEHHOM
COCTOAHMMU) N NOHOB
XMMUYECKNX
anemeHToB 1 -4
nepuoaos u nUx
Ba/IEHTHble
BO3MOXHOCTH,
NCNob3ys NOHATMA S-,
p-, d-3/1€KTPOHHbIe
opbuTanm,
3HepreTnyeckue
ypoBHU. O6bACHATL
3aKOHOMEPHOCTH
N3MEHEHMA CBOMCTB
XUMUYECKUX
3/1EMEHTOB U UX
coeauHeHun no
nepuoaam 1 rpynnam
MNepuroamyeckoi
cuctembl 4. W.
MerpgeneeBa

1.2

Crpoenue
BEIIIECTBA.
MHoroo6pa3ue
BEIIECTB

11

PackpbIBaTb CMbIC/
M3y4aemblX MOHATUM
(BbIAENATD NX
XapaKTepHble
NPU3HaKK) 1
NPUMEHATb 3TN
NOHATMA NPU ONUCaHUN

http://college.ru/himiya/

http://my.mail.ru/community/che
m-textbook/

http://him.1september.ru
http://school-




COCTaBa U CTPOEHUS
BellecTs, A1
0b6bACHeHUs
oTAeNbHbIX PaKTOB U
AsneHnit. OnpeaenaTtb
BUAObl XMMMUUYECKOM
cBA3U (KoBaNEeHTHOW,
WOHHOW,
MeTaNIMyecKou,
BOAOPOAHOWM) B
coeMHEHUAX, TUN
KpUCTananyeckom
PELLETKN KOHKPETHOro
BewecrBa. O6bACHATL
MexXaHM3M
obpasoBaHuA
KOBaNeHTHOW CBA3M
(0bMmeHHbIN 1
[OHOPHO-
AKLUENTOPHbII).
Onpegenatb
Ba/IEHTHOCTb U CTEMEeHb
OKUCNEeHUS
XMMUYECKNX
3/1eMEHTOB B
coeIHeHUNAX
pa3/IMYHOro cocTaBa.
O6bAacHATL
3aBMCMMOCTb CBOMCTB
BELLLEeCTB OT BUAA
XUMUYECKO CBA3U U

sector.relarn.ru/nsm/
http://my.mail.ru/community/che
m-textbook/
http://chemistry.narod.ru
http://him-school.ru




TMNA KPUCTANNNYECKOW
pelwéTku. NMposoaunTtb
BbIYMCNEHMA C
MCNoNb30BaHeM
NOHATUA «MaccoBasn
[0NA BewecTsa B
pacteope»

1.3

XUMHYECKHE
peakmumn

19

PackpbiBaTb cMbICA
M3y4YyaembixX NOHATUI
(BblaensTb Mx
XapaKTepHble
NPU3HaKK) 1
NPUMEHSTb 3TN
MOHATMA NPU ONUCAHUN
COCTaBa U CTPOEHMUSA
BellecTs, A1
06bACHeHUs
oTAeNbHbIX GpaKToB U
ABNEHUIA.
Knaccndmumposatb
XMMMUYECKME peakLmm
Mo PasANYHbIM
npu3HaKkam (4ncny u
COCTaBY pearmpyomx
BeLLecTs, TEN/IOBOMY
addeKkTy peakumu,
N3MEHEHUIO CTeneHen
OKUCNEHNA 3/IEMEHTOB,
06paTMMOCTH, y4acTuio

http://college.ru/himiya/

http://my.mail.ru/community/che
m-textbook/

http://him.1september.ru
http://school-
sector.relarn.ru/nsm/

http://my.mail.ru/community/che
m-textbook/

http://chemistry.narod.ru
http://him-school.ru




KaTasnmsatopa un T.n.);
CaMOCTOATE/IbHO
BblOMpPaTb OCHOBAHMA U
KpuTepun ans
Knaccudukaymm
XMMMUYECKUX PeaKL MM,
O6bscHATD
3aKOHOMEPHOCTH
npoTeKaHus
XMMMUYECKNX PeaKLmii C
YYETOM UX
3HEepPreTMYecKmnx
XapaKTepUCTHUK,
XapaKTep U3MeHeHus
CKOPOCTN XMMUYECKOM
peaKkuunun B
3aBMCMMOCTU OT
pa3nmnyHbIX GAKTOPOB,
a TaK»Ke xapakTep
cmelleHun
XMMUYECKOTO
paBHOBecUA noa,
B/IMAHMEM BHELLHMUX
BO34eNCTBUM (NPUHLMN
Ne WWatenbe).
PacKpbiBaTb CYLLHOCTb:
OKUCUTENIbHO-
BOCCTaHOBUTENbHbIX
peakumit nocpeacTsom
COCTaB/IeHMUA
3/1eKTPOHHOro 6anaHca




3TUX peakLMin; peakumi
WOHHOro 0bMmeHa
NyTeM COCTaBNEHUA UX
NOJIHbIX U1
COKPALWEHHbIX MOHHbIX
YPaBHEHWI; peakuni
rmaponnsa, peakumi
KomnneKkcoobpasoBaHM
A (Ha npumepe
rMOPOKCOKOMMNEKCOB
LMHKa WU aNloMUHKA).
MposoanTb 1
onucoIBaTb
XUMUYECKU I
3KCNEePUMEHT:
onpeaeneHune cpeabl
BOZHbIX PacTBOPOB
BeLLecTB; NpoBeaeHne
peakuMin MOHHOTO
obmeHa; nsyyeHue
BAUAHUA PA3NNYHDBIX
($aKTOPOB HA CKOPOCTb
peakuunii U NoN0KeHUe
XMMUWYECKOro
paBHOBECHA.
CnepoBaTb NpasBuaam
Nno/ib30BaHUA
XMMMUYECKOM nocyaon u
nabopatopHbImM
obopyaoBaHuem.
MpeacrtaBnatb




pe3ynbraThbl
XUMUYECKOTO
9KCNepMMmeHTa B
dopme 3anucu
YpaBHEHWUM
COOTBETCTBYIOLLMX
peakuuit n genatb
BbIBOAbI HA UX OCHOBE.
MposoanTb
BbIYMC/IEHMA: C
NCno/sib3oBaHNEM
MOHATUA «MaccoBas
[0NA BellecTsa B
pacTBope», a TaKXe no
ypaBHEHUAM
XUMUYECKUX peaKLmii,
B TOM yucne
TEPMOXMMUYECKME
pacyéTsl

Hroro no pazneny

39

Paspnen 2. Heopranmnue

CKasl XMMHUs

2.1

Hewmetaisl

31

PackpbiBaTb cmbicn
N3y4Yaembix MOHATUI
(BblaensTb MX
XapaKTepHble
NPWU3HaKK) 1
NPUMEHSTb 3TN
MOHATMA NPU ONMUCAHUN

http://college.ru/himiya/

http://my.mail.ru/community/che
m-textbook/

http://him.1september.ru
http://school-




COCTaBa U CTPOEHUS
BeLLecTB, ANA
0b6bACHeHUs
oTAeNbHbIX PaKTOB U
ABNeHU. O6bACHATD
obwme
3aKOHOMEPHOCTHU B
N3MEHEHUWN CBOMCTB
HEeMEeTaIJIoB U UX
CoOeMHEHNN C yYETOM
CTPOEHMA UX aTOMOB U
NMO/I0XKEeHUA B
MNepunogmyeckoi
cMcTemME XMMUUYECKNX
anemenToB . U.
MeHpeneesa.
XapaKktepusoBaTtb
(onucbiBaTb) 0b6LWME
XMMUYECKMe CBONCTBA
HeMeTann0B, Ux
BaXKHEWNLLMX
coeNHEHWNN,
noaTBep}Kaan 3To
onncaHue npumepamm
YpaBHEHNM
COOTBETCTBYIOLLMX
XMMMUYECKUX PeaKLMN.
CocTaBnATb YpaBHEHUSA
OKUCAUTENBbHO-
BOCCTAaHOBUTENbHbIX
peakumn n peakuuni

sector.relarn.ru/nsm/
http://my.mail.ru/community/che
m-textbook/
http://chemistry.narod.ru
http://him-school.ru




MOHHOro obmeHa u
pacKkpbIBaTb UX
CYLLLHOCTb C MOMOLLbIO
3NeKTPOHHoro 6anaHca
N MOHHbIX YPaBHEHUN.
XapaKkTepun3oBaTb
B/INSIHNE HEMETA/I/IOB U
UX coOeaMHEeHN Ha
YKMBbIE OPraHnU3Mbl;
OnucbIBaTb
NnpMMeHeHue B
pa3nnyHbIX 06nacTax
NpaKTUYecKom
AeATenbHOCTU
yenoBeKa.
Moarsepxpatb
CyLLecTBOBaHME
reHeTUYeCcKon CBA3K
mexay
HeopraHMYecKMmm
BELL,ECTBAMM C
NMOMOLLbIO YPaBHEHWI
COOTBETCTBYOLLNX
XMMMUYECKUX PeaKLMI.
MpoBoAnTb peakumu,
noateep:xaaroume
KauyecTBEHHbI cOCTaB
BELLECTB; pacno3HaBaTb
ONbITHbIM NYTEM
QHMWOHDI,
npucyTcTByoWME B




BOZHbIX pacTBOpaXx.
Habntopatb 1
onucblBaTb
AEMOHCTPALMOHHbIN
3KCMEPUMEHT;
CaMOCTOATENbHO
NAaHUPOBATD,
NpoBOAUTb U
onucolBaTb
XMMUYECKUI
3KCnepmmeHT
(nabopaTtopHble onbIThI
W NpaKTUYecKune
paboTbl); NnpeacTaBnATL
pe3ynbTaThbl
XMMMUYECKOTo
3KCNnepmMmeHTa B
dopme 3anucu
YpaBHEHWM
COOTBETCTBYHOLLMX
peakuuit n genatb
BbIBOAbI HAa MX OCHOBE.
CnepoBaTtb Npasuaam
Nno/ib30BaHUA
XMMUYECKOI NocyaoM
nabopatopHbIM
obopyaoBaHuem.
MposoanTb
BbIYMCNEHUSA MO
YPaBHEHUAM
XUMMUYECKUX PeaKLMil.




CamocToATENbHO
NJaHNMPOBATL U
OCYLLECTB/IATbL CBOLO
Nno3HaBaTe/bHylo
[eATeNbHOCTb;
NPUHMMaTb aKTUBHOE
yyacTue B rpynnoBo
y4yebHol aeaTenbHOCTU

2.2

Mertanibl

23

PackpbiBaTb cmbicn
M3yyaembixX NOHATUI
(BblAENATL X
XapaKTepHble
NPWU3HaKK) 1
NPUMEHATb 3TU
NOHATUA NPU ONUCAHUK
COCTaBa U CTPOEHMUSA
HeopraHM4YecKknx
BellecTs, A1
06DBbACHEHUA
oTAeNbHbIX GpaKTOB U
ABNeHU. O6bACHATD
obwme
3aKOHOMEPHOCTHU B
N3MEHEHWUN CBOICTB
3/1eMEeHTOB — MeTaN/oB
N UX COeANHEHWI C
YYETOM CTPOEHMA UX
aTOMOB M NONOXKEHUS B
Mepunoanyeckoit

http://college.ru/himiya/

http://my.mail.ru/community/che
m-textbook/

http://him.1september.ru
http://school-
sector.relarn.ru/nsm/

http://my.mail.ru/community/che
m-textbook/

http://chemistry.narod.ru
http://him-school.ru




CUCTEME XMMMUYECKNX
anemenTos . U.
MeHrpeneesa.
XapaKtepunsoBaTb
(onucbiBaTh) 0bWMeE
XMMMUYECKNE CBONCTBA
METaNOoB, UX
BaXKHeMLWmX
coeauHeHuN,
noaTBep:Kaan aTo
onncaHue npumepamm
YPaBHEHN
COOTBETCTBYIOLLMX
XUMUYECKUX peaKkLnit;
NpPUMeHeHNe MeTanoB
B pa3/IMUHbIX 0bnacTax
NpaKTUYecKom
OeaTenbHOCTU
Ye/IoBEKA, a TaKXKe
Ncnoab3oBaHMe Ux Ans
co3gaHus
COBPEMEHHbIX
MaTepunanos u
TEXHO/IOMUA.
OnucbiBaTb cnocobbl
3allMTbl METaNOB OT
Koppo3uun. PackpbiBaTb
CYLWHOCTb
OKUC/IUTENbHO-
BOCCTAaHOBUTENbHbIX
peaKLuit nocpeacTsom




COCTaB/NEHMUA
3NEeKTPOHHOro banaHca
3TUX peakLmi.
MpoBoanTb peakuum,
noAaTeepgatowme
XapaKTepHble CBOMCTBA
M3y4yaemMblX BELLECTB,
pacnosHaBaTb
OMbITHbIM MYTEM MOHbI
MeTannos,
npucyTcTByloWwMe B
BOZHbIX pacTBOpax.
MposoanTb 1
onucoIBaTb
XMMUYECKUI
3KCnepmmeHT
(nabopaTtopHble onbIThI
W NpaKTUYecKue
paboTbl); NnpeacTaBnATL
pesynbTaThbl
XMMUWYECKOro
3KCnepmMmeHTa B
dopme 3anucm
YPaBHEHU
COOTBETCTBYHOLLMX
peakuMn n genatb
BbIBOAbI Ha UX OCHOBE.
CneposaTtb Npasuaam
NoJ/ib30BaHUsA
XMMMYECKOM NocyaoM u
nabopatopHbIM




obopyaoBaHuem.
MposoanTb
BbI4MCNEHUA NO
YypaBHEHUAM
XUMMUYECKUX PeaKUMil.
CamocTtosTenbHO
NAaHUPOBATL U
OCYLLLECTB/IATb CBOIO
No3HaBaTe/IbHYo
0eATeNbHOCTb;
NPUHUMATb aKTUBHOE
y4yacTue B rpynnosom
y4yebHol aeaTenbHOCTU

Hroro no pazneny

54

Pa3gen 3. Xumus 4 s;Ku3Hb

3.1

Metonanl
MMO3HAHUS B
XUMHH. XUMUS
H JKU3Hb

PackpbiBaTb posb
XMMWM B pPeLleHnm
3HEepreTUYecKux,
CbIpbEeBbIX U
3KO/I0rMYECKMX
npobnem
yesoBeyecTsa,
OMNUCbIBaTb OCHOBHbIE
HanpaBaeHWA Pa3BUTUA
XMMUYECKOMN HayKn U
TEXHOJ/IOTUMN.
MpumeHATb Npasuna
6e3onacHoro

http://college.ru/himiya/
http://my.mail.ru/community/che
m-textbook/
http://him.1september.ru
http://school-
sector.relarn.ru/nsm/
http://my.mail.ru/community/che
m-textbook/
http://chemistry.narod.ru
http://him-school.ru




obpaleHus c
BeLLecTBamM,
NCNoNb3yeMbiMK B
NOBCEAHEBHOM XKU3HU;
a TaKKe npasuia
6e3onacHoro
noseaeHMA B LLeNAX
cbepexkeHnn 340p0BbA
N OKpYyKatoLLen
npupoaHON cpeapl;
NMOHWMaTb ONACHOCTb
BO34EMCTBMA Ha XKUBble
OopraHun3mbl
onpeaeneHHblx
BELLEeCcTB, CMbICA
nokasatena MNAkK,
NOACHATb Ha NpUMepax
€nocobbl yMeHbLIeHUs
W NpegoTBpaLLEeHUs UX
BpegHoro
BO34eliCcTBUA.
AHannsnposatb u
KPUTMYECKM OLEHMBATD
nHbopmaumio,
CBA3AHHYIO C
XUMUYECKUMM
npoLeccamm u ux
BAUAHMEM Ha
cocTosiHMe
OKpYy*KatoLwen cpeapl.
Ucnonb3oBaTtb




MoJly4YeHHble 3HAHUS U
npeacTaBAeHUs o
chepax feaTenbHoCTH,
CBA3AHHbIX C HAYKOW U
COBPEMEHHbIMMU
TEXHO/IOTUSIMM, KaK
OCHOBY A5
opueHTauuu B Bbibope
cBoei byayuwen
npodeccnoHabHoM
neaTeNIbHOCTMU.
Mcnonb3oBaTtb
CUCTEMHbIE
XMMUYECKUE 3HaHUSA
ONs 06bACHEHMA U
NpPOrHo3upoBaHuA
ABNEHUIN, UMEIOLLMX
€CTEeCTBEHHOHAYYHYO
npupoay,
NpPOrHo3upoBaThb,
aHa/IM3MpPOoBaTb U
OLLEHMBATb C NO3MLNIA
3KONOrn4ecKkom
6e3sonacHoOCTH
nocneactsna 6bIToBOM
N NPON3BOACTBEHHOM
OeaTeNnbHOCTU
ye/ioBeKa, CBA3AHHOM C
nepepaboTkoi
BELLLEeCTB;
NCcnonb3oBaTb




NnoJly4YeHHble 3HaHUA
AN NPUHATUA
rPamMoOTHbIX peLleHni
npobnaem B cCUTyaLUAX,
CBA3aHHbIX C XMMUEN.
MpUHMMaTb y4acTue B
obcyaeHnn npobnem
XMMMUYECKOM U
3KO/I0rMYecKol
HanpaB/IEHHOCTY,
BbICKa3bIBaTb
COBCTBEHHYO NO3ULMIO
no npobneme n
npeanaratb
BO3MOXKHble NyTH eé
peleHuns

Wroro no pazneny 9
OBIIEE

KOJIMYECTBO 102
YACOB I1O

[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne KoJinuecTBo yacos JlaTa

DJ1eKTPOHHBbIE HU(POBLIE
n/ Tema ypoka Bcer KoHTpoJbHBI IIpakTuyecku H3y4YEeHU

o0pa3oBaTe/IbHbIE PeCypChl
n 0 e padoThbl e padoThl s

[Ipeamer u 3HaueHue
OPraHH4YEeCKON XUMHH,
MPEJICTABIEHUE O
MHOT'000pa3uu
OpraHUYECKUX
COETUHEHUN

http://college.ru/himiya/
http://my.mail.ru/community/chem

-textbook/
http://him.1september.ru
http://school-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem

-textbook/
http://chemistry.narod.ru
http://him-school.ru

DNEKTPOHHOE CTPOCHUE
aToma yriepojaa
(ocHOBHOE 1
BO30YXIEHHOE
COCTOSIHHUS).
Banentabie
BO3MOXKHOCTH aToMa

http://college.ru/himiya/

yrnepo;[a

XuUMHUuecKas CBA3b B http://my.mail.ru/community/chem
OpPraHn4eCKuX 1 _textboo k !

COCOANHCHUAX.

MexaHn3MBbI




oOpa3oBaHUs
KOBaJICHTHOM CBS3H,
CrocoOBI pa3phiBa
CBsI3ei

Teopust crpoeHus
OpraHUYECKUX
coenuHeHud A. M.
bytneposa

http://him.1september.ru

Bunaer nzomepun:
CTPYKTYpHas,
MPOCTPAHCTBEHHASI.
DNEeKTPOHHBIE

3¢ deKTh B MOJIeKyax
OpPraHUYECKUX
COETUHEHUN

http://school-sector.relarn.ru/nsm/

IIpencrasnenue o
KJIacCu(pUKaIK 1
CUCTEMATHYECKas
HOMEHKJIATypa
(IUPAC)
OpraHUYECKUX BEILIECTB

http://my.mail.ru/community/chem

-textbook

Knaccudukamms
peakuuii B
OpraHN4YeCKOM XUMHUH

http://chemistry.narod.ru

CucreMaTusanus u
000011IeHHE 3HAHUHN 110
TEME

http://him-school.ru

AJIKaHBI:
TOMOJIOTUYECKUU P,

http://college.ru/himiya/




obmrast popmyrna,
HOMEHKJIATypa
u3omMepus,
JIIEKTPOHHOE U
POCTPAaHCTBEHHOE
CTPOSHHE MOJICKYJI

10

dusnueckue u
XHUMHUYECKHE CBOUCTBA
AJIKAaHOB

http://my.mail.ru/community/chem

-textbook

11

HaxoxxaeHue ankaHoB B
npupoe. CriocoOsr
TIOJTyYCHUS U
MPUMEHEHHE AJIKAaHOB

http://him.1september.ru

12

[{uknoankaHbl: 00mast
hopmyna,
HOMEHKJIATypa 1
HU30Mepus,
0COOEHHOCTH CTPOEHUS
1 XUMHUYECKHX CBOMCTB,
CIOCOOBI MOTYyYEHHUS U
MIPUMEHEHUE

http://school-sector.relarn.ru/nsm/

13

Pemenue pacy€THbix
3aJ1a4 Ha oTpezieNieHue
MOJIEKYJIIPHOU
hopmyIbI
OpPraHUYEeCcKOro
BELIECTBA [10 MACCOBBIM
JI0JIIM aTOMOB
3JIEMEHTOB, BXOISLIUX

http://my.mail.ru/community/chem

-textbook




B €TI0 COCTaB.
CucreMaTuszanus u
000011IeHYE 3HAHUHA 110
TEME

14

AJIKEeHBI:
TOMOJIOTUYECKUU P,
obmas hopmyna,
HOMEHKJIaTypa,
AJNEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII.
CrpykTypHas  1uc-
TpaHC-U30MepUs
AJIIKEHOB

http://chemistry.narod.ru

15

duznueckue u
XMMHUYECKHE CBOMCTBA
ankeHos. [Ipasuio
MapkoBHHMKOBa

http://him-school.ru

16

CriocoObI ToTy4eHus 1
MPUMEHEHHE AIKCHOB

http://college.ru/himiya/

17

[TpakTuyeckas pabora
Ne 1 mo Teme
"[lony4yenue sTusieHa 1
W3yYEHHUE €ro CBOMCTB"

http://my.mail.ru/community/chem

-textbook

18

Pemienue pacu€rHbix
3a]1a4 Ha OIpezie/IeHUe
MOJIEKYJIAPHOU
hopmyIbI
OpPraHUYECKOTO

http://him.1september.ru




BCIICCTBA

19

AJKanueHsl:
COIPSKEHHBIE,
M30JIMPOBaHHBIE,
KYMYJIUPOBaHHBIE.
OcobeHHOCTH
3JIEKTPOHHOTO
CTpPOCHUSA

http://school-sector.relarn.ru/nsm/

20

XUMHUYECKUE CBOUCTBA
COMPSHKEHHBIX TUEHOB

http://my.mail.ru/community/chem

-textbook

21

CriocoObI ToTy4eHus 1
IPUMEHEHHE
aITKaTMCHOB

http://chemistry.narod.ru

22

AJNKUHEL
TOMOJIOTUYECKUU P,
obmas hopmyna,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,
¢usnveckue CBOMCTBA

http://him-school.ru

23

XHUMHUYECKHE CBOMCTBA
AJIKUHOB

http://college.ru/himiya/

24

KauectBeHHbIE
peakiy Ha TPONHYIO
CBSI3b

http://my.mail.ru/community/chem

-textbook

25

CriocoObI nosryueHust u
NPUMEHEHHE AJIKHHOB

http://him.1september.ru




26

Pemrenue 3agauq:
pacYETHI IO YPABHEHUIO
XUMHYECKON peaKiuu

http://school-sector.relarn.ru/nsm/

27

CucreMaTusanus u
000011IeHHE 3HAHUHN 110
TEME

http://my.mail.ru/community/chem

-textbook

28

ApEHBI:
TOMOJIOTUYECKUU P,
obmrast popmyina,
HOMEHKJIATypa.
DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ
OeH30J1a U TOJTyoIa, UX
(bu3MvecKre CBONCTBA

http://chemistry.narod.ru

29

XUMHUYECKUE CBOUCTBA
apeHOB: PEaKIun
3aMeNIeHN

http://him-school.ru

30

XUMHUYECKHE CBOMCTBA
apeHOB: peaKIuu
MIPUCOETUHEHMUS,
OKHCJIEHHE TOMOJIOIOB
OeH3011a

http://college.ru/himiya/

31

OcobenHocT
XUMHUYECKHUX CBOMCTB
CTHpOJIa

http://my.mail.ru/community/chem

-textbook

32

Pemenue pacu€rupix
3a/1a4 Ha ONpPEIEIICHUE
MOJIEKYJIIPHOU

http://him.1september.ru




bopmyIbI
OpraHUYecKOro
BEIECTBA

33

CriocoObI nosryueHust u
NPUMEHEHHE apEeHOB

http://school-sector.relarn.ru/nsm/

34

I'eneTnueckas CBA3b
MEXY Pa3InIYHBIMHU
KJaccamMu
YTJIEBOJIOPOJOB

http://my.mail.ru/community/chem

-textbook

35

Pacuéter o
YpaBHEHUSIM
XUMHYECKUX PEaKIUM.
CucremaTu3anusa U
000011IeHNEe 3HAHUH 110
TeEME

http://chemistry.narod.ru

36

[Tpuponneiii ras.
[TonrytHbIe HEDTSIHBIC
rassl

http://him-school.ru

37

KamenHnsIit yromis u
MIPOJYKTHI €r0
nepepadoTKu

http://college.ru/himiya/

38

Hed1b 1 ciocoOsl eé
nepepadoTKH.
[Ipumenenue
MIPOAYKTOB
nepepaboTku HEPTH

http://my.mail.ru/community/chem

-textbook/

39

['eneTnueckas cBs3b
MEXIY pa3TudHbIMU
KJlaccaMu

http://him.1september.ru




YII€BOJOPOIOB

40

l"anorenonpouns3BoHbIE
YTJIEBOJIOPOIOB:
3JIEKTPOHHOE CTPOCHUE;
peaKIu 3aMelIeHus
rajoreHa

http://school-sector.relarn.ru/nsm/

41

JleiicTBue mIemoveit Ha
raJIOr€HIPOU3BOAHBIE.
BzaumopeiicTBue
JIMTAJIOT€HAJIKAHOB C
MarHveM U IIUHKOM

http://my.mail.ru/community/chem
-textbook

42

CucreMaruzamnys u
000011IeHEe 3HAHUI 110
pazneny
"VYrneBonopoasr"

http://chemistry.narod.ru

43

KonrponpHas padora
o TeMe
"Yrnesonopoas!”

http://him-school.ru

44

[Ipenenvubie
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUH PSI,
obmrast popmyna,
CTPOCHHE MOJIEKYI,
HU30MepHs,
HOMEHKJIATypa,
KJ1acCupUKAIIHS,
(bu3MvecKre CBONCTBA

http://college.ru/himiya/

45

XUMHUYECKUE CBOUCTBA
MpeAeNIbHBIX

http://my.mail.ru/community/chem




OAHOATOMHBIX CIIMPTOB

-textbook/

46

CriocoObI ToTy4eHus 1
IPUMEHEHHE
OJTHOATOMHBIX CIHPTOB

http://him.1september.ru

47

[Tpocteie a¢upsr:
HOMEHKJIATypa U
nu3omepus,
0COOEHHOCTH
(bu3HUYECKUX U
XUMHYECKHUX CBOMCTB

http://school-sector.relarn.ru/nsm/

48

MHoroaromMHeIe
CTIUPTHI:
STUJICHTIIMKOIb U
TTTULEPUH, UX
¢busnyeckue u
XHUMHUYECKHE CBOWCTBA

http://my.mail.ru/community/chem

-textbook

49

CriocoObI ToTy4eHus 1
IPUMEHEHHE
MHOTOaTOMHBIX
CIIUPTOB

http://chemistry.narod.ru

50

DeHOJI: CTpOEHHUE
MOJICKYJIBI, PU3UIECKUE
cBoMCTBA. TOKCUYHOCTH
¢denomna

http://him-school.ru

51

XHUMHYECKHE CBOMCTBA
dbenona

http://college.ru/himiya/

52

CriocoObI nosryueHust u
npuMeHeHue eHonaa

http://my.mail.ru/community/chem

-textbook




53

[TpakTuyeckas pabora
Ne 2. Pemienue
AKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe
"CrupTsl 1 HeHOTBI"

http://him.1september.ru

54

CucremMaTuzamus u
000011IeHYE 3HAHUHA 110
TEME

http://school-sector.relarn.ru/nsm/

55

Anbaerupl ¥ KeTOHBI:
AJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOU TPYIIITHL;
TOMOJIOTHYECKHUE PSIBI,
obmas hopmyna,
HU30MEpUs 1
HOMEHKJIaTypa

http://my.mail.ru/community/chem

-textbook

56

Anbaeruipl ¥ KeTOHBIL:
(hu3UIeCcKre CBONCTBA;
peaknuu
MIPUCOCTUHECHUS

http://chemistry.narod.ru

57

Peakiuu oxucineHus u
KaueCTBEHHBIEC PEAKIIHU
aJbAETUI0B U KETOHOB

http://him-school.ru

58

Crioco0b1 nosryueHust
aTb/ICTHJIOB ¥ KETOHOB

http://college.ru/himiya/

59

OIHOOCHOBHBIE
npeaebHbIC
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTH CTPOCHHUS
UX MOJICKYJ

http://my.mail.ru/community/chem

-textbook




60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KHCIIOT,
ux QU3NYECKue
CBOMCTBA

http://him.1september.ru

61

XUMHUYECKHE CBOMCTBA
MpEeACIIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

http://school-sector.relarn.ru/nsm/

62

OcoOeHHOCTH CBOMCTB
MYypaBbHHON KHCIOTHI.
MHoroo6pasue
KapOOHOBBIX KHCIIOT

http://my.mail.ru/community/chem

-textbook

63

Oco0eHHOCTH CBOWCTB:
HeMNpeIeTbHBIX ’
apOMaTHYECKUX
KapOOHOBBIX,
JIMKapOOHOBBIX,
THAPOKCHKAPOOHOBBIX
KHCIIOT.
IIpencraBurenu
BBICIIIUX KapOOHOBBIX
KHCIIOT

http://chemistry.narod.ru

64

Iloustue o
MTPOM3BOTHBIX
KapOOHOBBIX KHUCIIOT

http://him-school.ru

65

CriocoObI ToTy4eHus 1
IPUMEHEHHE
KapOOHOBBIX KHCIIOT

http://college.ru/himiya/




66

CrnoxHuble 3¢upsl:
TOMOJIOTUYECKUH PSAI,
obmas hopmyna,
HU30MepHs U
HOMEHKJIaTypa

http://my.mail.ru/community/chem

-textbook

67

duznueckue n
XUMHUYECKHE CBOUCTBA

a¢upoB

http://him.1september.ru

68

Pemienue pacu€THbix
3a]1a4: 110 ypaBHEHUIO
XUMHYECKON peaKIlnu,
Ha oTpesieNieHue
MOJIEKYJIIPHOU
hopmyIbI
OpPraHUYECKOTO
BELIECTBA

http://school-sector.relarn.ru/nsm/

69

[IpakTrueckas pabota
Ne 3. Pemenue
AKCTICPUMEHTATbHBIX
3aJ1a4 110 TEME
"KapOoHoBbIe
KUCIIOTHL. CI0KHEIC

s¢upsr”

http://my.mail.ru/community/chem

-textbook

70

Kupsl: ctpoenue,
buzmveckue u
XUMHYECKHE CBOMCTBA
(runpoinus)

http://chemistry.narod.ru

71

Oco0eHHOCTH CBOICTB
KHUPOB, COJCPIKAIINX

http://him-school.ru




OCTaTKH HEIPeIeTbHBIX
AKHUPHBIX KUCTOT. JKUpbI
B [IPUPOJIE

72

MpI1a Kak coau
BBICIIIUX KapOOHOBBIX
KHCIIOT, KX MOIOIIICE
nevicteue. Ilousatue o
CHHTETHYECKUX
MOIOIIUX CPEACTBAX
(CMCO)

http://college.ru/himiya/

73

I'eneTnueckas CBSI3b
YTJICBOJIOPOIOB U
KHCIIOPOJICOACPKAIINX
OpPraHWYECKUX BEIIECCTB

http://my.mail.ru/community/chem

-textbook

74

Pacuérrel mo
YpaBHEHUSIM
XUMHYECKUX PEaKIUi

http://him.1september.ru

75

CucreMaTusanus u
000011IeHHE 3HAHUHN 110
TEME

http://school-sector.relarn.ru/nsm/

76

O06mas
XapaKTepUCTHKA
YIJI€BOJOB U
KJIacCUUKAIIHS
YTI€BOI0OB (MOHO-, JH-
U TI0JIMCaxapuabl)

http://my.mail.ru/community/chem

-textbook

77

MoHocaxapupbl:
¢du3nveckre CBONCTBA
Y HaXOXJICHUE B

http://chemistry.narod.ru




PUPO/IC

78

[IpumeHneHue rioKo3bl,
€€ 3HaUCHUE B
JKU3HEACSATEbHOCTH
opraHusma

http://him-school.ru

79

Jucaxapunapl: caxaposa,
MaJbT032a U JaKTO3a.
Haxoxnenue B
MIPUPOJIC U TPUMEHEHNE
JIMCaxapuioB

http://college.ru/himiya/

80

[Tonucaxapubl:
CTpOCHHE
MaKpOMOJIEKYT,
¢busnyeckue u
XHUMHUYECKHE CBOMCTBA,
IpUMEHEHHE

http://my.mail.ru/community/chem

-textbook

81

[Tousarue 00
HCKYCCTBEHHBIX
BOJIOKHAX

http://him.1september.ru

82

Pemenue pacueTHbIx
3aJ1a4 Ha oTpezieNieHue
JIOJIM BBIXOJ1A MPOJIYKTa
peakuuu Ot
TEOPETHYECKHU
BO3MOKHOT'O

http://school-sector.relarn.ru/nsm/

83

CucreMaruzamnys u
00001IeHNE 3HAHUA 110
pazneny

http://my.mail.ru/community/chem

-textbook




84

KonrtponsHas pabora
10 TEME
"Kucnoponaconepxaniu
€ OpraHuYeCcKre
coenuHenus"

http://chemistry.narod.ru

85

AMUHBI:
Kiaccuukanms,
CTpOCHHE MOJIEKYI,
obmas popmyna,
u3oMepus,
HOMEHKJIATypa 1
¢du3nveckre CBONCTBA

http://him-school.ru

86

XHUMHYECKHE CBOMCTBA
anuaTHIECKUX
aMUHOB

http://college.ru/himiya/

87

AHWINH: CTpOEHUE
aHMJIMHA, 0OCOOEHHOCTH
XUMHUYECKUX CBOUCTB
aHWJIMHA

http://my.mail.ru/community/chem

-textbook

88

CriocoObI mosryueHust u
NpUMCHEHHE
anupaTHIECKUX
aMHHOB

http://him.1september.ru

89

AMHHOKMCIIOTHI:
HOMEHKJIaTypa U
nzomepusi, pusnaeckne
cBonctBa. OTIenbpHbBIE
MIPEACTaBUTEIH Ol
AMHHOKUCJIOT

http://school-sector.relarn.ru/nsm/




90

XUMHUYECKHE CBOMCTBA
AMMHOKUCJIOT, UX
OHOJIOrYecKoe
3HAYEeHUE
amuHokuciot. CUHTE3
Y TUJIPOJIN3 TIETITH]IOB

http://my.mail.ru/community/chem

-textbook

91

benku kak nmpupoiHbIe
MOJINMEPBI; CTPYKTYPhI
0enKoB

http://chemistry.narod.ru

92

XMMHUYECKUE CBOUCTBA
0O€JIKOB

http://him-school.ru

93

A3oTcoaepkalime
reTePOLUKINYECKIE
COEIMHEHMUSI.
Hykneunossie
KHUCJIOTBI: COCTaB,
CTpOCHHE U
OuoJsornueckas posib

http://college.ru/himiya/

94

[TpakTuyeckas pabora
Ne 4. Pemnienue
AKCIIEPUMEHTAILHBIX
3aJ1a4 110 TEME
"A3zoTcoaepxaiime
OpraHUYECKUE
coenuHeHus"

http://my.mail.ru/community/chem

-textbook

95

[TpakTuyeckas pabora
Ne 5. Pemienne
IKCTIEPUMEHTAIBHBIX
3aj1a4 1o Teme

http://him.1september.ru




"Pacno3HaBaHue
OpTraHUYECKUX
coenuHeHuin"

96

KonrtponsHas pabora
0 TEMe
"A3oTcoaepkaliue
OpraHUYecKue
coenuHeHus"

http://school-sector.relarn.ru/nsm/

97

OCHOBHBIE TTOHSITHS
XUMHH
BBICOKOMOJICKYJISIPHBIX
COETUHEHUN U METOBI
X CHHTE3a —
MOJIMMEPU3AITUS U
MTOJTUKOHIEHCAIHS

http://my.mail.ru/community/chem

-textbook

98

IImacTmaccsl.
Yrunuzanusa u
nepepadoTKa MiIacTuKa

http://chemistry.narod.ru

99

DnacToMepsl:
HaTypaJIbHbIN
CUHTETHUYECKUE
Kaydyku. Pe3una

http://him-school.ru

100

BomokHa:
HaTypaJbHbIE,
HCKYCCTBEHHBIE,
CHUHTETUYECKUE.
[Tonumepsl
CIICIMAJIBHOTO
Ha3HAYCHHS

http://college.ru/himiya/




[TpakTuyeckas pabora
Ne 6. Pemienne
IKCTIEPUMEHTAIBHBIX
3aja4 1o Teme

101

"PacriozHaBanue
IacTMacc 1 BOJIOKOH"

http://my.mail.ru/community/chem

-textbook

KoHTponbHas paboTa B
102 pPamKax NPoMeKYTOHHOM

atrecrtayumnm

http://him.1september.ru

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpoabHbI
0 e paboThI

IIpakTHYyecku
e padoThI

JlaTa
H3y4YeHH
s

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejbHbIE PecypChl

AtoM. CocTaB aTOMHBIX
saep. XUMUYECKUI
yeMeHT. M30Tonb!

http://college.ru/himiya/

http://my.mail.ru/community/che
m-textbook/

http://him.1september.ru

http://school-sector.relarn.ru/nsm/

http://my.mail.ru/community/che
m-textbook/

http://chemistry.narod.ru
http://him-school.ru

CtpoeHue 2IeKTPOHHBIX
000JI04EK aTOMOB,
KBaHTOBBIE YHCIIA

http://him.1september.ru

http://school-sector.relarn.ru/nsm/
http://my.mail.ru/community/che
m-textbook/

http://chemistry.narod.ru
http://him-school.ru

Knaccudukanus
XUMHYECKHX JIEMEHTOB
(s-, p-, d-, f->1eMenTHI)

http://college.ru/himiya/

http://my.mail.ru/community/che
m-textbook/

http://him.1september.ru




http://school-
sector.relarn.ru/nsm/

Pacnpenenenue
AJICKTPOHOB 110 ATOMHBIM
opouTaIsIM

http://college.ru/himiya/

DNEeKTPOHHBIE
KOH(UTYpaIy aTOMOB
AJIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM
COCTOSTHUH

http://my.mail.ru/community/che
m-textbook/

DNeKTPOHHBIE
KOH(UTYpaIiyi HOHOB.
DIEeKTPOOTPULIATETLHOCT
b

http://him.1september.ru

[Tepuoanueckuii 3aKOH 1
[Tepuonuueckas cucrema
XUMHUYECKHUX HJIEMEHTOB
J1. 1. MenneneeBa, CBSI3b
C COBPEMEHHOU Teopueit
CTPOEHHUSI aTOMOB

http://school-sector.relarn.ru/nsm/

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB
1 00pa3yeMbIX UM
MIPOCTHIX U CIIOKHBIX
BEIIECTB I10 TPYIIaM U
nepuoam

http://college.ru/himiya/

CucreMaTusanus u

http://my.mail.ru/community/che




000011IeHHE 3HAHUHN 110
TEME

m-textbook/

10

Buanl xumudeckoi
CBSI3U. MeXaHU3MBI
oOpa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b.
MexMOoJIeKyIIsIpHbIE
B3aHUMOCUCTBHUA

http://him.1september.ru

11

BanentHocth n
BaJICHTHBIC BO3MOKHOCTH
atromoB. CBs3b
3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX
T€OMETPUYECKUM
CTPOECHHUEM

http://school-sector.relarn.ru/nsm/

12

[IpencraBnenus o
KOMILIEKCHBIX
COEIMHEHUAX: COCTaB U
HOMEHKJIaTypa

http://college.ru/himiya/

13

Bemecrtsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. Tumbl
KPUCTAJUTMYECKUX
PELIETOK U CBOMCTBA
BEILIECTB

http://my.mail.ru/community/che
m-textbook/

14

[TonsiTne 0 AUCTIEPCHBIX
CHCTEMAX.

http://him.1september.ru




IIpencrasnenue o
KOJUIOMIHBIX pacTBOpax

15

HctunHbIE pacTBOpPHI:
HACBIIICHHbIE U
HEHACHIIIICHHBIE,
pacTBOPUMOCTb.
Kpucramnoruapatst

http://school-sector.relarn.ru/nsm/

16

CriocoObI BBIpaXKEeHUS
KOHLICHTPALUH
pPacTBOpOB

http://college.ru/himiya/

17

Pemenue 3agau ¢
HCIIOIL30BaHHUEM
IOHATHH "MaccoBas JOJIsI
PacTBOPEHHOTO

won

BellecTBa'", "MOJIIpHas
KOHLIeHTpauus"

http://my.mail.ru/community/che
m-textbook/

18

Knaccudukanms u
HOMEHKJIaTypa
HEOPTaHMYECKUX
BEIIIECTB

http://him.1september.ru

19

CucreMaTuszanus 1
0000111IeHNE 3HAHUN 110
TEME

http://school-sector.relarn.ru/nsm/

20

Kontponbnas padoTa mo
temam "CTpoeHue aToma.
[Tepuonuueckuii 3aKOH 1
IIepuonnueckas cucrema
XUMHYECKHUX IJIEMEHTOB
J. . Menneneera",

http://college.ru/himiya/




"CTpoeHue BellecTsa.
MHoroo6pa3ue BemiecTs"

21

Knaccudukanus
XUMHYECKHUX PEAKIIHi B
HEOPraHUYECKOU U
OpPraHUYECKON XUMUHU.
3aK0H COXpaHEHHUs
MAacchl BEUIECTB; 3aKOH
COXpaHEHHUS U
MIpeBpaLIeHHs SHEPTUN
MIPU XUMUYECKHIX
peaxIusax

http://my.mail.ru/community/che
m-textbook/

22

TennoBsie 3 dexThI
XUMHYECKUX PEAKIUM.
TepMoxumMHuueckue
ypaBHEHUS

http://him.1september.ru

23

Brrancnenus no
YpaBHEHUSIM
XUMHYECKUX PEaKIui U
TEPMOXHUMHUYECKUM
YpaBHEHUSIM

http://school-sector.relarn.ru/nsm/

24

CKOpOCTh XMMHUYECKOM
peakuuu, eé
3aBHUCHUMOCTH OT
pasIUYHBIX (PAKTOPOB.
Karanus u xaranuzaropsl

http://college.ru/himiya/

25

T'omorenHbie 1
TEeTEPOTeHHBIE PEAKIINHI

http://my.mail.ru/community/che
m-textbook/




26

[TpakTuyeckas pabora Ne
1 o Teme "BausiHue
pazIuyHBIX (DAKTOPOB Ha
CKOpPOCTh XUMHYECKOU
peakun"

http://him.1september.ru

27

OOpatumsie u
HEOOpaTUMBbIE PEAKITHH.
XHUMHUYECKOE paBHOBECHE

http://school-sector.relarn.ru/nsm/

28

[TpakTuyeckas pabora Ne
2 no teme "Brnusinue
pa3nuYHbBIX (PaKTOPOB HA
MOJIOXKEHUE
XUMHYECKOT0
paBHOBecHS"

http://college.ru/himiya/

29

DNeKTpoNIUTHIECKas
nucconuanug. CUIbHBIE
1 cabble AIEKTPOJIUTHI.
Crene”b IUcCOoUau

http://my.mail.ru/community/che
m-textbook/

30

HNonHoe npousseneHne
BoJbl. Cpenia BOAHBIX
pactBOpoB. BogopoaHbii
nokazatens (pH)
pacTtBopa

http://him.1september.ru

31

I'mpaponns coneil.
Peakuuu, nporekaronme
B pacTBOpax
3JEKTPOJIUTOB

http://school-sector.relarn.ru/nsm/

32

[TpakTuyeckas pabora Ne
3 no TeMe "XUMHUYECKHUE

http://college.ru/himiya/




peakiu B pacTBOpax
BJIEKTPOJIUTOB"

33

OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIC
peakuuu. Baxueiimme
OKHCJIMUTEIH U
BOCCTaHOBUTEIHU

http://my.mail.ru/community/che
m-textbook/

34

Metoa 31eKTpOHHOTO
(971€KTOHHO-MOHHOTO)
OanaHca

http://him.1september.ru

35

DIEeKTPOIN3 PaCTBOPOB U
pacIyIaBoB BEIIECTB

http://school-sector.relarn.ru/nsm/

36

Pemenue 3agau
Pa3IMYHBIX THUIIOB

http://college.ru/himiya/

37

Pemenue 3amau
Pa3IMYHBIX TUIIOB

http://my.mail.ru/community/che
m-textbook/

38

CucreMaruzanys u
000011IeHrE 3HAHUHA 110
TeMe "XHUMHUUeCcKHe
peakuun"

http://him.1september.ru

39

KonrponsHas pabora o
TeMme "XuMHuueckue
peakuun"

http://school-sector.relarn.ru/nsm/

40

[Tonoxenue HeMeTauIoB
B [lepnoanueckon
CUCTEME XMMHUYECKUX
anemenToB /l. .
Menneneesa u

http://college.ru/himiya/




0COOEHHOCTH CTPOCHHUS
ux atoMoB. Dusuueckue
CBOICTBA HEMETAILJIOB

41

ANIOTpOIUS HEMETAIIIIOB
(Ha mpuMepe KUCIopoa,
cepsl, hocdopa u
yriiepoa)

http://my.mail.ru/community/che
m-textbook/

42

Bonopon: nonydenue,
¢busnyeckue u
XUMUYECKHE CBOUCTBA.
IMaapuasn

http://him.1september.ru

43

T"ajioreHnl: Hax0KICHUE
B IIPUPOJIE, CIIOCOOBI

MOJTy4eHUs1, PU3HUECKUE
U XUMHYECKHE CBOMCTBA

http://school-sector.relarn.ru/nsm/

44

l"anorenoBonOpoOABI.
Baxwneimue
KHUCJIOPOJICOAEpIKaIIIe
COEJIMHEHHS TaJIOTEHOB

http://college.ru/himiya/

45

JlabopaTtopHbie u
MIPOMBIIICHHBIE
CTIOCOOBI OJTYYCHHUS
rajoreHoB. [Ipumenenue
raJIOTeHOB M UX
COEAMHEHHI

http://my.mail.ru/community/che
m-textbook/

46

[TpakTrueckas padota Ne
4. Pemienue
AKCIIEPUMEHTAITLHBIX
3a/1a4 1o TemMe

http://him.1september.ru




"T"anoreus!"

47

Kucnopon:
nabopaTopHbIE U
MPOMBIIUICHHBIE
CTIOCOOBI OJTYYEHHUS,
¢busnyeckue u
XUMHUYECKHE CBOWCTBA.
O3oH. [Ipumenenue
KHCJIOPOJa U 030HA

http://school-sector.relarn.ru/nsm/

48

OKcHIbl ¥ IEPOKCHUIBI

http://college.ru/himiya/

49

Pemenue 3agau
Pa3IMYHBIX THUIIOB

http://my.mail.ru/community/che
m-textbook/

50

Cepa: Hax0X/IeHUE B
MIPUPOJIE, CIOCOOBI
noJiy4eHus, GU3NICCKHE
U XUMHUYECKUE CBOMCTBA

http://him.1september.ru

51

CepoBoniopo, cynbhuabt

http://school-sector.relarn.ru/nsm/

52

Kucnoponaconepxarue
COCIMHEHUS CEPBHI.
OCoOEHHOCTH CBOMCTB
CEpPHOM KUCIIOTBI

http://college.ru/himiya/

53

[TpakTrueckas padota Ne
5. Pewienue
HKCIEPUMEHTATBHBIX
3ana4 o reme "Cepa u
e€ coequHEeHUs"

http://my.mail.ru/community/che
m-textbook/

54

A30T: HaX0XIEHUE B

http://him.1september.ru




MIPUPOJIE, CIOCOOBI
nory4deHus1, GU3nIecKre
Y XMMHYECKHE CBONCTBA.
AMMUaK, HUTPUJbI

55

Kucnoponcoaepxkamue
COCIMHCHHS a30Ta.
Oco0EeHHOCTH CBOMCTB
a30THOM KHCJIOTEI

http://school-sector.relarn.ru/nsm/

56

IIpuMeHeHue a301a U €ro
COEIMHEHMI. A30THBIE
ynoOpeHus

http://college.ru/himiya/

57

docdop: HaXOXKICHUE B
MIPUPOJIE, CIIOCOOBI
NOJTy4eHHUs, PU3NUECKHE
Y XUMHYECKHE CBOMCTBA.
®ochunst u pochun

http://my.mail.ru/community/che
m-textbook/

58

Oxkcunsl pocdopa,
dbocdopconepxarue
kucioTel. Conu
dbocdopHOIi KHCTOTHI

http://him.1september.ru

59

[Tpumenenue pochopa u
€ro COCIMHEHUN.
dochopubie ynoOpeHus

http://school-sector.relarn.ru/nsm/

60

[TpakTrueckas pabota Ne
6. Pemmrenne
AKCTICPUMEHTATbHBIX
3aJ1a4 1o Teme "A30T u
dochop u ux
coeauHeHH"

http://college.ru/himiya/




61

Yraepoa: HaXOXKICHHUE B
MIPUPO/IE, ATTOTPOITHBIC
Moau(UKAIUH;
buzmveckue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

http://my.mail.ru/community/che
m-textbook/

62

Oxkcun yraepona(Il),
okcup yriepona(lV),
YrOJbHAsI KUCIIOTA U €€
COJH

http://him.1september.ru

63

Pemenue 3amau
Pa3IMYHBIX TUIIOB

http://school-sector.relarn.ru/nsm/

64

KpeMuwuii: HaxoxieHHe B
MIPUPOJIE, CIOCOOBI
NOJTy4eHHUs, PU3NUECKHE
Y XUMHYECKUE CBOMCTBA

http://college.ru/himiya/

65

Oxkcun kpemaus(IV),
KpeMHUEeBasi KUCIIOTa,
CHJIUKATBI

http://my.mail.ru/community/che
m-textbook/

66

[Ipumenenne KpeMHUS U
€ro COSTMHEHUM.
Crekno, ero noyxy4eHue,
BHJIbI CTEKJIA

http://him.1september.ru

67

Pemenue 3agau
Pa3IUYHBIX THUIIOB

http://school-sector.relarn.ru/nsm/

68

CucreMaTusanus u
000011IeHHE 3HAHUHN 110
TeMe "Hemeraminr"

http://college.ru/himiya/




69

KonrponsHast pabora no
teme "Hemeramnr"

http://my.mail.ru/community/che
m-textbook/

70

AHanu3 pe3yabTaToB
KOHTPOJIbHOW paboTHI,
KOPPEKIHSI OIIHOOK

http://him.1september.ru

71

ITonoxxeHne MeTaJIoB B
[Tepuonuueckoit cucreme
XAMUYECKHUX DJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000TI0UYEK
aTOMOB METaJIJIOB

http://school-sector.relarn.ru/nsm/

72

O6mwme puznueckue
CBOMCTBA METAJUIOB.
[IpumeneHne MeTaaioB B
OBITY M TEXHUKE

http://college.ru/himiya/

73

Cru1aBel METAJIOB.
Koppo3zus merannon

http://my.mail.ru/community/che
m-textbook/

74

Pemenue 3agau
Pa3IMYHBIX TUIIOB

http://him.1september.ru

75

DNEeKTPOXUMHUIECKUIT
A HanpsHKEHUN
mertauioB. OOme
CIIOCOOBI MOTyYCHHUS
METaJIOB

http://school-sector.relarn.ru/nsm/

76

OO6m1ast xapakTeprucTrUKa
MeTaJuioB [A-rpynmsl
[Tepuonuueckoit
CUCTEMbl XUMHYECKUX

http://college.ru/himiya/




anemeHToB. Harpuii u
KaJui: MOJy4YeHHE,
buzmveckue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX
BEILIECTB U UX
COEAMHEHHI

77

OO6m1ast xapakTeprucTrUKa
MeTaiuioB [IA-rpymnmb
[Tepuonuueckoit
CUCTEMBbI XUMHUYECKHUX
3JIEMEHTOB. Marnuii u
KaJbLWW: MOJIyYEHHUE,
¢busnyeckue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX
BEILIECTB U UX
COETUHEHUN

http://my.mail.ru/community/che
m-textbook/

78

JKécTtrkocTh BOABI U
CrocoObI €€ ycTpaHeHUs

http://him.1september.ru

79

ATIOMUHUI: TIOJTyYEHHE,
¢busnyeckue u
XUMHUYECKHE CBOMCTBA,
IpUMEHEHHE

http://school-sector.relarn.ru/nsm/

80

AmdoTtepHbIe CBOMCTBA
OKCHJIa Y THIIPOKCH]IA
QTFOMUHUSI,
THIPOKCOKOMILIIEKCHI
ATFOMUHHS, UX

http://college.ru/himiya/




MMPUMCHCHUC

81

Pemenue 3agau
Pa3IMYHBIX THUIIOB

http://my.mail.ru/community/che
m-textbook/

82

[TpakTruyeckas pabora Ne
7. Pemenue
AKCIIEPUMEHTAIBHBIX
3a7a4 o TeMe "MeTayuibl
rJ1aBHBIX oArpynm"

http://him.1september.ru

83

OO1m1ast xapaKTepUCTHKA
METaJIJIOB MOOOYHBIX
noarpymn (b-rpyrm)
[Tepuonuueckoit
CHCTEMBI XUMUYECKHUX
AIIEMEHTOB

http://school-sector.relarn.ru/nsm/

84

dusznyeckue u
XHUMHYECKHE CBOMCTBA
Xpoma u €ro
COCIUHEHHH, NX
MIPUMEHEHUE

http://college.ru/himiya/

85

Baxxneimnnie coemHeHns
Mapranua. [lepmanranar
KaJIHs, eTo
OKHUCIIUTELHBIE
CBOIMCTBaA

http://my.mail.ru/community/che
m-textbook/

86

duznyeckue u
XHMHYECKHE CBOMCTBA
JKere3a U ero
coeguHenuit. [Tonyuenue

http://him.1september.ru




U NPpUMCHCHUC CIIAaBOB
KeJe3a

87

duznyeckue u
XHUMHYECKHE CBOMCTBA
MeJIHu U e€ COeTUHCHUM,
WX IPUMEHEHUE

http://school-sector.relarn.ru/nsm/

88

dusndeckue u
XAMUYECKHE CBOMCTBA
[IMHKA U €TO
COCIUHEHMH, UX
MIPUMEHEHHUE.

' apOoKCOKOMILIEKCHI
IIMHKA

http://college.ru/himiya/

&9

[TpakTuyeckas pabora Ne
8. Pemenue
AKCIEPUMEHTATBHBIX
3a7a4 o TeMe "MeTayuibl
MOOOYHBIX MOATPYIIT"

http://my.mail.ru/community/che
m-textbook/

90

Pemenue 3amau
pa3IMYHBIX TUIIOB

http://him.1september.ru

91

O06001IeHne 1
CHCTEMAaTH3aIus
M3y4YEHHOT'0 MaTepuaia
o TeMme "MeTaiier"

http://school-sector.relarn.ru/nsm/

92

Kontponbras padoTa mo
Teme "Metaibr"

http://college.ru/himiya/

93

AHanu3 pe3yabTaToB
KOHTPOJIbHOW PaboTHI,
KOPPEKIIUS OIMMO0K

http://my.mail.ru/community/che
m-textbook/




94

Ponp xumuu B
obecreyeHnu
YCTOMYMBOTO Pa3BUTHUSA
yeyioBeuecTBa. [lonsaTne
0 HaYYHBIX METOAaX
HCCIICIOBAHMUS BEILICCTB

http://him.1september.ru

95

HayuHnble npuHIMIIBI
OpraHu3au
XUMHYECKOT0
MIPOU3BOJICTBA.
[TpomblnIeHHbIE
CIOCOOBI OJTYYCHHUS
BOXHEUIIINX BEILECTB

http://school-sector.relarn.ru/nsm/

96

XUMHUYECKOe
3arpsi3HEHUe
OKpY>Karolleu cpelbl U
€ro MOCJIE/ICTBUS

http://college.ru/himiya/

97

XuUMUA U 3J0pOBbE
yeJIoBeKa.
JlekapcTBeHHBIE
cpencTBa

http://my.mail.ru/community/che
m-textbook/

98

Xumust nuiy. Pois
XHMHH B 00€CIIEUeHUHN
MMUIIEBONA O€301aCHOCTH

http://him.1september.ru

99

KocMmetnueckue u

napQroMepHbIe CpeCTBA.

BriToBasg xumus

http://school-sector.relarn.ru/nsm/

100

XuUMHS B CTPOUTEIILCTBE.

Baxxueiinne

http://college.ru/himiya/




CTPOUTETBHBIE U
KOHCTPYKLIMOHHbBIE
MaTepuabl

XuMHs B CETBCKOM
XO3SMCTBE.

101 Opranunueckue u
MUHEpaJbHbIE
ynoOpeHus

http://my.mail.ru/community/che
m-textbook/

UTorosasa Ko HTPO/IbHaA

102 paboTa

http://him.1september.ru

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 10 xnacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A.A., Jlynun
B.B.; nox penakuueit Jlynuna B.B., O61iecTBo ¢ orpaHndeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odiiecTBo «M31aTenbcTBO

«IIpocsemienue»

» Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlyaun
B.B.; nox penakmueii Jlynuna B.B., O6miecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odiiecTBo «M31aTenbcTBO

«IIpocseuienue»

METOJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA
Metoauueckoe nocobue k yueOuukam B. B. Epemuna, H. E. Ky3pmenko, B. U.

Tepennna u ap. «Xumus. YrinyOsneHHslid ypoBenb». 10—11 kmacc" Ipo3nos A.

A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru




http://school-sector.relarn.ru/nsm/

http://chemistry.narod.ru

http://him-school.ru






