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MOSACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma mo XMMHUM Ha ypOBHE CPEIHETO OO0IIero 0Opa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepaabHOI oOpazoBaTeNbHON IpOrpaMMbl CpeaHero o01ero
obpazoanusi(POIl COO), npeacrasieHHbIx B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM craHgapre COO, c¢ yuérom KoHnenuuu mnpenogaBaHus
y4eOHOro mpeaMera «XUMHs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJIOKEHUM «CTpaTrerun pa3BUTUSL BOcnUTaHUS B Poccuiickoit
@epnepanuu Ha niepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XuUMHsT Ha YpPOBHE YIUIYOJEHHOIO H3yYEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yuyenne mpeamera, peanuzyemMoe B ychoBHsIX —auddepeHIpOBaHHOTO,
npoduiabHOro OOy4YeHHUs, MPU3BAHO O0OECTeuuTh 0011e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaAKKe IS
MPOJIOIKEHUS OOYYEeHHS B OpraHu3alusx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 IPUOPUTETHBIX AUCITUTUIAH.

B mporpamme mo XuMUM Ha3HauYCHHE TIpenMeTa «XHUMHs» TOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOLIMMU
nonoxkenusiMu O®I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIeH, COJIepKaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMOMN MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaNu3alus KOTOpol oOecrneynBaeT
NOJIyYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OO CTpaTeruu
00yd4eHMs, BOCTUTAHUS U PA3BUTHS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLLIAs, KOTOpast pe1yCcMaTpUBaeT
onpeeleHre: TPHUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3Yy4YEHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTepUCTHK; MOIXO0A0B K (POPMUPOBAHUIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOyJaronmxcs B
paMKax HTOrOBOW arrectaliud B (OpPME €AUHOTO0 TOCYAAPCTBEHHOIO
9K3aMEHa MO0 XUMHH.

[Iporpamma aJig yriryOJaE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaE€T MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3fiesiaM Kypca;

e Ja€T NMpUMEPHOE pacmlpeliejieHue Yy4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTIo
JUTSI U3y9EHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIENOBATEIbHOCTh H3YUYEHHS y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yri1yOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUTAaHUPYEMBIX ~ PE3YJIbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
pOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, NMPEAMETHBIX), a TaKkke C y4E€TOM OCHOBHBIX BHUJOB
y4eOHO-MTO3HABATENbHBIX ~ JACHCTBUIM  00ydYaromerocss IO OCBOCHHIO
CoJiepKaHUs IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIMUSAM B IMpOrpaMMe MO XMUMHUHM TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUM Ha YpPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOW TPOrpaMMON 1O  XHUMHUHU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHHS Y4eOHOTrO MpeaMera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIOIICH,
KOTOpasi JOJKHA OMPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBUM ¢ KoHuentyaiabHbMH nojoxeHusmu PIOC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriyONE€HHOro YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHsS HAa YPOBHE CpEeAHEro oOIIero ooOpa3oBaHUs
XUMHUSL Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHHUsI HaNpaBleH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOINIMM  3TAaloM  MOJIYYEHHs]  XUMHYECKOTO
oOpa3oBaHMsI B paMKax M3yYeHHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAyYHbIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHM3aIUsIX CPEeIHEro npogecCHoHaIbHOro
oOpazoBanusi. B 3Toit CBsI3W H3ydeHHE NpeaMeTa «XUMHs» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHHe U  YIrIyOJIeHHE TEOpEeTHUEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYUYAIOIMIUXCS, BEIOPABIIMX OMpPenenEHHbIN Tpoduiib
00y4eHHs1, B TOM YHUCJIE C IEPCIEKTUBON MOCIEAYIOMIErO MOJTyYeHUsI XUMHUUECKOTO
00pa3oBaHus B OpraHu3alusx npodeccuonaapHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBbl CpeHero oOIIero oOpa3oBaHUs
U3ydYeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha peuleHHe 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyaroumxcs, Ha (GpopMHpOBaHUE y HHUX
OOILIECMHTEIUIEKTYaJ IbHBIX YMEHHUH, YMEHUI palMoOHAIU3alMi Y4eOHOTO Tpyla U
000OIIEHHBIX  CMOCOOOB  NIEATENBHOCTH, HMEIOIUX  MEXAUCIUITMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBngomyMu mpeaMera «XUMHUsS» Ha YpPOBHE yriayOnEHHOIO U3y4eHHUs
ABIIAIOTCS  yriayOn€HHble Kypcbl — «Opranuueckas xumus» u «OOmas u
Heopranuueckas xumus». [lpu onpezaenennu noaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHM3alKi COAEpkKaHUs 3TUX KypCOB B MpOrpaMMe MO XMMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN U3yUeHUs IpeaMeETa.

OcHoBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHHs IpeaMmeTa. DTa CUCTEMa
3HAHUW IIOJIy4aeT OIpEAeIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I103BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyibliMii  00BEM  (PAKTOIOTHUECKOTrO
maTepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Yy4YEHHs IpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBAX MX COCJUHEHHMH HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IPEJICTaBICHUA O CTPOEHUM BEIIECTBA, XMMHUYECKON CBA3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKINI, pacCMAaTPUBAEMBIX C TOUKHU 3PEHUSI XUMHUYECKOW KUHETUKU
U TepMOJIMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoi
CUCTEMbl  XMMHYECKHMX  DJIIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOCHUU aTomMa. XUMHUYECKas CBS3b
OOBSACHSIETCS C TOUKH 3PEHHSI SHEPTETUUECKUX U3MEHEHHH Mpu €€ 00pa3oBaHUM U
pa3pylLIeHHH, a TaKKe C TOYKHU 3pEHHUS MEeXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX MPOLECCaX U JEKTPOJIU3E PACIUIABOB U PacTBOPOB BEILIECTB.
B kypce opraHmyeckod XMMHUHU TPH PACCMOTPEHUH PEAKIIMOHHOW CHOCOOHOCTH
COCIMHEHHM yaenseTcsi 0c000e BHUMAaHKE BOIpPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHWe UMEET TO, YTO Ha COJECpPKAHUE KYpPCOB XHMHHU
yriayO0iaEHHOTO ypOBHS U3Y4YEHHMs ISl KJIACCOB OIPENEIEHHOTO Mpoduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep JONOJHEHUH K o0meil cucreme
IpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpenMeThl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3NYecKoro mpoduis 0osbiioe
3HaueHHue OyIlyT UMETh 3JEMEHThl y4eOHOro marepuaia mo oomei xumuu. [lpu
U3YUYEHUU TMpeAMeTa B JAHHOM Cillyyae akUEHT OyneT clenaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJEKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIWM, 3aKOHbI TEPMOAMHAMUKH, 3JIEKTPOJIN3A, NPEACTABICHUA O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro nmpoduisi 60BN yIaeIbHbIH BeC OyJIeT MMETh OpraHuyecKas
xumus. B aTOM ciiyyae nmpenocTaBisieTcss  BO3MOXKHOCTb A Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsI XMMHUYECKOMW OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMITOHEHTBI, KaK JIMNUJbI, OEJIKH, YIJIEeBOJbl, HYKJICHMHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYy’KaT OCHOBOW JUI H3Y4YEHUs
CYILIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPEHUS.

B mnmane ¢QopmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHUS
oOLIeHayYHBIX METOOB ITO3HAHUS U ONbITA IPAKTUYECKOT0 IPUMEHEHHUS HayYHbIX
3HAaHUW H3y4yeHHE MNpeaMmeTra «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuyHBIe MpeaMeTsl», «MaTtemarnka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3yueHun yueOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero oomiero oOpa3zoBaHus (Ha 6a30BOM
ypOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XHMHUU Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MNPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpHI. Pemienne
TOM 3aJaud Ha YrayOJa€HHOM YpOBHE M3y4Y€HHUs IIpeIMeTa IpearnoJiaract
peanu3alumio TaKuX LEJEH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell ponu B o0ecrnedeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJeM
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreYeHnr PalMoOHAIBHOTO MPHUPOJONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJIbTypbl UEIOBEKA, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpENE;

e OCBOCHME CHUCTEMBl 3HAaHHM, JIEKAIIMX B OCHOBE XHWMHMYECKOH
COCTaBJIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUsS XMUMHUYECKUX PEAKUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmImx
HAYYHBIX [TPUHIMIIAX XUMUYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y 00yJaroIuXcst OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKMX 3HAHUU [JI1 OOBICHEHUS
KJIFOYEBBIX MJIEHM M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSCHEHUS W
MIPOTHO3UPOBAHUSI SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
TPaMOTHOTO pelieHus MpoOJIeM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UINI DKOJIOTUUYECKON 0€30IaCHOCTH MOCIEICTBUN
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKA, CBS3aHHOWU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoM
BCIIICCTB;

yriyOJieHne  TPEACTABICHUM O  HAay4YHBIX  METOJax  IO3HAHUA,
HEOOXOJUMBIX [IJII TPHOOPETeHUs] YMEHHMM OPHUEHTHUPOBATHCS B MHpPE
BEIIECTB MU OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MIPUPOAE, B MPAKTUYECKON ESATEIBHOCTH U ITOBCEAHEBHON KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GyHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYEHUU
npeaMera «XuUMHUsD» Ha  yrayOJn€HHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a41, KaK:

BOCMIUTAHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTHU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIAEIOBAaHUM B XUMHH, (POPMHUPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOEHUSA
00IICYCTIOBEUECCKHUX LIEHHOCTEH;

pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O00ydJaronuxcsi, (GOpMHUPOBaHHWE Y HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIIEITHON MPO(eCcCHOHaIbHON U 00IIECTBEHHOU IS TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IPUPOJIOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
M10JIC3HOM DKOJOTHYECKOM JICATCIbHOCTH.

OO0111ee YUCI0 YacoB, MPEAYCMOTPEHHBIX JI U3YUYEHUSI XUMHUHM HA YIIIyOJIEHHOM
YpPOBHE CpeaHero obdiiero oOpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 gaca B Hefienio).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[Ipeamer W 3Ha4eHUME  OpPraHUYECKOM  XUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHUu4eCKUX COETUHEHUI.

DNEeKTPOHHOE CTPOEHHWE aToMa YIJepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOYKHOCTH aToMa yriepoaa. XUMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruOpUAM3alUMU  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOU CBsI3HM (OOMEHHBIN U JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYyJax
oprannueckux BemiecTB. [loHsiTue o cBOOOOHOM panukane, Hykjiaeoduie u
aneKTpoduIe.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COEAMHEHUNH. MONeKyJIspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (QOpMYJBl PA3NUUYHBIX BHUJAOB: pPa3BEPHYyTas, COKpallEHHasi,
ckesetHasd. M3omepusa. Bunabl u3oMepuu: CTpPyKTypHas, IIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(EKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIH 3D HEKTHI).

[IpencraBinenne o kinaccupukauum opraHndeckux BemiecTB. [lonstue o
(¢yHKIMOHanpHOU rpynne. ['omosnorus. I'omonorudeckue psaapl. CucremMarnyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocT U KiaccU(PHKAIMS OpPraHUYecKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE C O0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HArPEBaHUU
(mnaBieHue, OOyriaMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYII
OpPraHUYECKUX BELIECTB.

YraeBoaopoasl.

Anxanbl. 'oMmonornyeckuil psj ankaHoB, o01mas (Gopmyia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJIKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NUYECKUE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JETUJIPUPOBAHMS, TUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmysa, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOMCTB MaJbiX (IMKJIONPOMAH, IUKIOOyTaH) u
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKIoaIKaHOB. CrocoObl MOydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, odmias (Gpopmylia, HOMEHKIATYpa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AJKEHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHUMUYECKUE CBOWCTBA: PEAKIMU IPUCOCIUHEHUS, 3aMELIEHUSA B O-ITOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJUMEpHU3anuu U okucieHus. [IpaBuino MapkOBHHKOBA.
KauecTBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIOCOOBI TOJIYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpspKEHHBIC, W30JIUPOBAHHBIC,
Kymynuposartvie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHUE aJIKaIueHOB.

Anxunbl. ["'oMomornueckuii psifi aTKUHOB, 001Ias GpopmMyia, HOMEHKIATypa U
U30MeEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHU  MPUCOCAUHEHHS, JIUMEPU3ALMU U
TPUMEPHU3ALUU, OKUCIEHUS. KUCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MONTyYEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTtudeckue yriaeBoaopoasl (apeHsl). ['omojoruueckuili psifi apeHoB,
oOmras popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMU 3aMeIlIeHUsI B OEH30IbHOM KOJIbIIE U
YIJIEBOJAOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBieHre 00 OpPUEHTUPYIOIIEM JICHMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOUMCTB cTupodia. [lomumepusanus ctupona. CrocoObl NOIyYeHHs U
IIPUMEHEHUE apOMATHYECKHUX YIJIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonyTHele HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKTsl ero nepepadotku. Crnocoodbl nepepadboTku HedTu:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepaboTKu HEPTH, NX TPUMEHEHNE B TPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEX1Y Pa3IMUYHBIMU KJIACCAMU YIJIEBOIOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIIeBOAOPOI0B. Peakiuun
3aMElIeHHs] TajoreHa Ha TUIPOKCOTPYIY, HUTPOTPYIIy, LHUAHOTPYIIY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHnpOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wWIENoYnd. B3auMoOaelCTBHE NUTAIIOTCHAIKAHOB C MAarHueéM M IIUHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COEIMHECHUSIX. Hcnonb3zoBanue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCIIepUMEHTAJIbHBIE METOJbl K3YyYE€HHUS BEUIECTB W HMX NPEBpAICHUN:
u3ydeHue (QU3NYECKUX CBOWMCTB YTIIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluil yriaeBoJOpOIOB Pa3IMYHBIX KiIaccoB (oOecuBeYyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajius, B3aUMOJECHCTBUE aleTUIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHHE
yriiepoga ¥ BOJAOPOJAA B OPraHUYECKUX BEIIECTBAX, IOJIYUYECHHE OHTUJIEHA W
W3Y4YCHUE €ro CBOWMCTB, O3HAKOMJIeHHE ¢ KoJuleKiusmu «HepTts» u «Yromb», ¢
oOpa3llamMi  TIacTMacc, KaydyKOB U PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TaJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndecKkue coelMHeHUSs.

[Ipenenvubie ogHOaTOMHBIE cnUpThl. CTpoeHuE MoJieKyn (Ha nOpuMepe
MeTaHOoJla W JTaHoyia). ['oMmosorumdeckuit psa, oOmas Qopmyia, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpojHBIE CBSI3M MEXIYy MOJEKyJIaMH CIHUPTOB.
XUMUYECKHE CBOWMCTBA: pPEAKUHUHM 3aMENICHUs, JerujpaTallid, OKHUCIIEHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHMYECKUMH  KHUCIIOTAMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIICHUs, B3aUMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHWYECKUMHU KHUCIOTAMU, KayeCTBEHHAs peaklusi Ha MHOTOATOMHbIC
ciupTel. [IpencraBienne 0 MeXaHW3ME PEaKIuid HYKICO(MUIHLHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOMyYeHHUS U NPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIUSHHE TUIAPOKCOTPYIIIbI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha ¢(eHos. TOKCHYHOCTH (peHomna.
Crnioco0Ob!I ostydeHus U npuMeHenue gpeHomna. GenondopmanpaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHMS — alIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['OMoOJIOTHYECKHE sl ANbJIETHIOB U KETOHOB, 00IIas
dopMyina, m3oMepuss U HOMEHKiaTypa. PU3NYECKUE CBOMCTBA aJIbJETHJIOB U
KETOHOB. XMMHYECKHE CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUHU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE aJbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE NIPEIEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus 1 HOMEeHKNaTypa. PU3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHUCIIOT. BOmOpoaHbIE CBSI3U MEXAY
MOJIEKyJIaMH KapOOHOBBIX KHCIIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYacCTHEM YIVIEBOAOPOJHOIO paauKaa.
OcoOEHHOCTH CBOMCTB MYypaBbHUHOM KHUCJIOTHIL. [loHSATHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMICTB HENpEACNbHBIX UM apOMaTHYECKHX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BbICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTUHOBAS, OJICUHOBAS, JUHOJEBAS,
NuHOoNeH08as KUcnaoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psia, oOumias Qgopmyia, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1eno4Hol cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwras xapakrepucThka yriaeBoaoB. Kinaccudukanuys yrieBoaoB (MOHO-, AU-
U ronMcaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajlakro3a, puodosa,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpuponae. PoTOCHUHTES.
XHUMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYaCTUEM CIIMPTOBBIX U aIbIACTUIHON
IPYIIl, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxaposa, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIMKME U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B npupoje u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1eiunoio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmalla, IVIMKOT€Ha H
Hesuono3bl.  dU3nyeckre CBOWCTBA Kpaxmala W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: TMIpOJu3, KaueCTBEHHAs] peakiusi C HOJ0M. XHUMHYECKUE
CBOMCTBa LIEJUTIOJIO3bI: TUIPOJIU3, MOdyueHue 3(pupoB newttonao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO COUPTA B AJIBACTUJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus rawmepuHa ¢
ruapokcuioM Menu(ll), xumMuyeckue CBOICTBAa PacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ TuapokcuaoMm menu(Il), BzaumonaeiicTBue
KpaxMaJia ¢ MOJIOM, PELICHUE JKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
dbenonwl», «KapOoHoBbIe KUCIOTHI. ClI0KHBIE YPUPBD.

A3o0Tcoaep:Kkaliue OpraHunYecKue CoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue ¢ apoMaTHYECKHE; IEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aMMOJCHUCTBHAE INEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJsie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUs] W TpuMeHeHue amudarndeckux amuHOB. [lomydeHue aHunmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE PEACTABUTENH O~
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA  AMUHOKHCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KakK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

DKCIepUMEHTAJIbHBIE METOJbl K3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre OENKOB B BOJIE, JCHATypalusi OCJKOB NpU HAarpeBaHUU, I[BETHHIC
peakuuu Ha O€JIKM, peIlIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3zoTcoaepxamue OPTraHUYECKHUe COCJIUHEHUSD) u «Pacrno3HaBanue
OPTaHUYECKUX COCTUHEHUID.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEIHSS MOJEKYJSpHas



macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJCKYJSIPHBIX COEAMHEHUN —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

[Tomumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIIEH, TOJUTIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOIMMETHIMETAKPWIAT, MOJUKapOOHATHI,
novdTUICHTEpedTanaT). Y TUIU3alus U nepepadoTKa MiacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, N30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypasibHble (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (TeduioH, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJUMEPHI, OMOpa3iaraeMple IOJIUMEPHI).

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3HaBaHue
IIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxxnenne wmonekyasipHOM (OPMYJIbI OPTraHUYECKOTO COSTUHEHUS TI0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJEHUE
MOJICKYJIIPHON  (pOpMYJIbI OPraHMYECKOr0 COETUHEHHS 1Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakiuu W/WIM WCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOWCTB HJIM CIIOCOOOB
MOJTyYeHUs, OMpPEJEICHUE JONH BBIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YUYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, HU3MEPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHS,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepoTPOPHBIM THUI NMUTAHUS, OPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEIKW, YTICBOIBI, JKUPBI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mosne3HbIe UCKOMTaeMbIe, TOILUIUBO.

TexHomorus: mUIIEBBIE TNPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX sAep. XUMUYecKuid aneMmeHT. M3oronsl. CTtpoeHue
AIIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaiuss XuMUYECKUX dJIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpOHHbIE KOHPUTYpAIlMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSTHUM, 3JIEKTPOHHbIE KOH(PUTYpALlUU HOHOB.
DIJIEKTPOOTPULIATETBLHOCT.

[lepnognuecknil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
J.1. MenneneeBa. CBsi3p nepHOAUYECKOTO 3aKkoHa M Ileproaudeckoil CUCTEMBI
XAMHYECKUX DJJIEMEHTOB C COBPEMEHHOM TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XUMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuoAaM. 3Ha4yeHUe
nepuoauueckoro 3akona /.M. Menneneesa.

XuMH4YECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AaKLENTOPHBIN. DHEPIrus U IJIMHA CBsA3U. l0NspHOCTH, HAITPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBszu. BogoponHas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXHOCTHM aTOMOB. CBSA3b AJIEKTPOHHOMN
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COCANMHEHUN
AJIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHALIMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  Tumbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHs] KOHIIEHTPAIMH pPacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsie n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucraminoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
Ha3BaHUS OTJEIbHBIX MIPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpraHudecKou
XUMUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHHUs W NPEBpALLECHUS
DHEPrUM MPU XUMUYECKUX peakuusax. TemnoBble 3QpPexTsl XMMHUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peaKinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHnHsIe 1 reTeporeHHble peakuun. Karanus u kaTaImu3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMHU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECH: TEMIIEpATypa, JABICHUE U KOHLUEHTPALMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Tpunnun Jle [latense.

Onexrpoautuueckas aucconmanus. CunbHble W clIA0ble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponneiii nokasarens (pH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHUS.
Oxuciurens M BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHS M BOCCTAHOBIICHUS.
Baxkneiliye OKHUCIUTENM U BOCCTAHOBUTENHU. MeETON 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HX MPEBpAIICHUIL:
pa3lIoKEHUE TIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTaau3aTropa, MOJEIH
KPUCTAIUIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMii HOHHOIO OOMEHa, OIIpe/IEIIeHHIE
Cpelbl PacTBOPOB C ITOMOINBKO MHAMKATOPOB, HM3YUYEHUE BIMSHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucTeMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHUs WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJTOTPOIUS HEMETAJUIOB (Ha IPUMEPE KUCIOPOJa, CEpPhl,
docdopa u yraeposa).

Bonopon. Ilonyuenue, ¢usnueckue U XMMUYECKHE CBOMCTBA: PEAKIMM C
METallaMM M HEMeTaJUlaMH, BOCCTAHOBMUTEIIBHBIE CBOMCTBA. [ 'mapupsl
TomIMBHBIE ATIEMEHTBHI.

["anorensl. HaxoxxneHue B mpupoje, COcoObl MONy4eHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBOHOpOAbl. BaxkHeHIne KUCIOPOACOIEpKAIINEC
COEIMHEHUS TajoreHoB. JIabopaTOpHbIE M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIy4YEHHUs
rajioreHoB. [I[ppuMeHeHne rajoreHoB 1 X COCIMHECHUM.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIILIIEHHBIE CIOCOOBI MONTYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cyiabhunasl. Oxcup cepsi(IV), okcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOEHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenue ceprl U €€ COeTMHEHN.

A3zor. HaxoxneHue B Tmpupojie, CHOCOObI MOJyudeHus, (puanyeckue u
XUMUYECKHE CBOMCTBA. AMMMAK, HUTPUIbl. OKCUIbI a30Ta. A30THUCTas U a30THas
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnmenwe B mpupone, CrnocoObl MOMydeHUs, (U3UYECKUE U
xuMmuueckue cpoiictBa. Dochunbr u dochun. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
ya0OpeHwUsI.

Yrnepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Oxcup yriaepona(ll), oxcun yraepona(IV), yrompHas kuciora u e
coJId. AKTHUBUPOBaHHBIA yrojib, aacopouus. dysmiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BaHHBIX YTIEPOJIOM, U €ro
COCIUHEHUM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeEBass KHUCIIOTa, CUIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHui. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tomoxenne MmetamioB B [leprnoandeckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OCcOOEHHOCTH CTPOCHHsSI DJIEKTPOHHBIX O00JIOYEK aToMOB MeTamuioB. OOmue
¢dbu3nyeckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pA HampspDKeHuid  MmeTawioB.  OOmme  crnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPrusl,
anekrpometaiutyprusi. I[lonartue o koppo3uu metamioB. CrocoObl 3aluThl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB [A-rpynmnsl [lepuonnueckoir cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kamuii: mnomydeHue, (QUMYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE IPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoandeckoit CUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMii: mosydeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BELIECTB M HX COEIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTPAaHEHUS.



AOMUHMI: TTOTy4YeHne, (pu3ndeckne 1 XUMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIECTBA W €ro coeauHeHud. AmMQOTEepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6miass  xapakTepucTHKa MeTauioB 1MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckoi CUCTEMbl XUMHUYECKHUX AJIEMEHTOB.

du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xpoma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeaquHeHuil. OKCHUIIbI,
rugpokcuasl u cou xene3a(ll) u xenesa(Ill). [Tomydyenue u npuMeHeHue xKejesa
U €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyuenne n
MPUMEHEHUE MEJU U €€ COCAMHEHUN.

[{uuk: momydyeHue, (U3UYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHne
LMHKA ¥ €r0 COCIUHEHUI.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
u3ydyeHre oOpaslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOZE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIECUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE LIMHKA M eje3a C PacTBOPAMM KHCIOT U
1ie04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUAPOKCUIOB AIOMUHHUS M IUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMam
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHUN,
«Mertasbl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHS U KU3Hb.

Ponb xuMuu B o0ecnieueHny yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAax II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble npuHIMIBI OpraHu3auuyd XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOMYYEHUS BOKHEUININX BEIIECTB (HA MpUMEpEe MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [I[pombINIeHHBIE CTIOCOOBI TIOMYYCHUSI METAIOB U
CIUTaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xuMuu B 06ecriedueHrH SHEPreTHUEeCKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XUMUU B pa3BUTUH MEAUIUHEI.



XWMHS THIIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE M00aBku. Poib xumuu B
obecrieueHny MUIIEBO 0€30MacHOCTH.

Kocmetnueckne u mapdromepHbie cpenctBa. beitoBas xumms. [IpaBuia
0e30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOM XWMHHM B IOBCEIHEBHOMN
KU3HU.

XuMusi B CTPOUTENIbCTBE: BAXKHEHIIUE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHS B CENbCKOM X03siicTBe. OpraHndyecKkrue U MUHEpaibHbIe yA0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl aiis 351eKTpoHUKHA. HaHOoTEXHOIOTHH.

Pacuérnble 3anaumn.

Pacuértel: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO W3 YYAcCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO U3
BEII[ECTB HMMEET MpuUMecH, Macchl (00BEMa, KOIMYECTBA BEIIECTBA) IMPOJYKTa
peaKiuu, €clIM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBOpa C OMNPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3yYeHUH OOImed W
HEOPraHUYECKOM XMMHH B 11 Kilacce OoCyIIecTBISETCA Yepe3 UCIOIb30BaHUE Kak
00IIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUH, MPUHATHIX B OTJEIbHBIX
IpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIE MTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
Teopwusl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(pUKAIMS, MEPUOAUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3nYecKue BEIMYHUHBI, ¢IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHusM, 3KOcUcTeMa, Onocdepa, MeTaboIu3M, MaKpO-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIIEBObl, HyKJICMHOBbIE KUCIOThI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XUMUYECKasi TPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTENIbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHILEBAsI MTPOMBIILICHHOCTD,
dapmarneBTHYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX



npeuaparoB, IMPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
OOyJaronMMHUCsl POCCHUICKON T'PaXJAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICICHUIO; HATMYUE MOTUBAIIUU K
00y4eHHUIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJCHHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJaroumxcs B Ipolecce peajin3aiui o0pa3oBaTeIbHON NeATeTbHOCTH.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
oOyyarommxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HAHUS 00YUYAIOIMUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 0053aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JNESATENBHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX U TMO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUECTBECHHOW XUMUMU;

YBaXEHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKd €CTh pe3yJIbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYyJAa YYEHBIX U IPAKTUKOB;



MHTEpECa M MO3HABAaTEIbHBIX MOTMBOB B IOJYYEHHU U MOCIEIYIOLIEM
aHaim3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOMN
XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUHU, CBSI3aHHBIE C XUMHUUYECKHUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKH CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS HOCIEACTBUNA
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY (PU3MYECKOMY HU
IICUXUYECKOMY 3/10POBBIO;

coOrofeHHsI TpaBWJl OE30MacHOrO OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJOBOM JAEATEIBLHOCTH;

NOHMMAHHSA LEHHOCTH NPaBWJI HUHAMBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€30I1acCHOr0 MOBEJEHUS B CUTYyaLUsIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIFOJIEH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-MCCJIEI0BaTENbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JIPYrMX BHJAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YaCTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

UHTEpeca K MPAKTUUECKOMY HU3YUYEHHIO MPOPECCUI pa3IMdHOTO poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYLy, JIIOASM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY HWHAMBHUAYAJIbHOH TPaEKTOPHUH
oOpazoBaHus, Oyaymied npodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTeH 00111ecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU L€IeCO00pPa3HOro OTHOLIEHUS K HPHUPOJE KAK HCTOYHHKY
CYILLIECTBOBAHUS KU3HU Ha 3eMJIE;

NOHMMaHHUA TJI00AJBbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEABL;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHHM XUMUU IS
pemeHns BONpOCOB PalMOHAIBHOTO IPUPOAOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEl OKPYKAKOLIEH
OPUPOIAHON cpelie, YMEHHUs IMPOTrHO3UMPOBAaTh HEOJIAronpUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
ombITa NEeATEIbHOCTH AKOJIOTHYECKOHN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHNUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
(GbOpMHUpPOBAaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEeCTaBICHUST 00 OKPYXalOUIeM MHUpPE Kak O €JUHCTBE IPUPOJBI U YEIOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
IUMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOWM 0a3bl MaTEPHAIBHONW KyJNbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHENIHOTO TPYAa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh
noJly4aeMble 3HaHUS JJIs aHajIu3a U OOBSCHEHUS SBJICHUIM OKPY>KAIOIIEro MUpa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIC 3aKITIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB U MMEIONMIUXCS JaHHBIX C IIeJbI0 TOTy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHWM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSM TpyJa B pa3liMyHbIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE Pe3yabTaTbl OCBOCHUSI MPOrpaMMBbl 10 XMMHUU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHHUA  MHPOBO33PEHHS]  OOydYaroIMXCs
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSITHS, OTpa)Karollne
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJIOB TMO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO, YHEPIus, SBIICHUE,
mpoliecc, CUCTEMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCaJbHble y4eOHbIC NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PEryJISTUBHBIE), o0ecrnevnBaroIne dbopmupoBanue GyHKIIMOHATEHON
I'PaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU 00YYaroIuXcs;
CHOCOOHOCTh 00yyYaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM ITPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU M  PETYJISTHBHBIMU
NEUCTBUSIMH.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh I NEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHUKEHHSI, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH W YCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIOMINE TIOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH JJIs KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKHUX PEaKIIHi;

yCTaHABIMBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXKAY HM3y9aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHUE pACCYXKACHHUS (MHIYKTHUBHBIC, IEAyKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B paccMaTpHUBaEMbIX
SIBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHUS MCIIOJIb3yEMbI€ B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmysa, ypaBHEHHE XWMHUYECKOU



peaknuu — TPU PEHICHUH YUYEOHBIX MO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMyIUpPOBATH MENU U 3a/1a41 UCCIIETOBAHMS, HCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSATENIHHO C(OPMYJIHpPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBaTH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIIEIOBAHUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATETLHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUS.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHWKAX HWH(oOpmanuu (Hay4HO-
NOMyJIsipHAasi JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPAaBOYHBIE MMOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpE/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

GbopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOope wuHOpMaMKM, HEOOXOJUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEECIEHHOTO TUIIA;

npuoOOpeTaTh OIBIT KCIOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BHIOWpAaTh  ONTUMaJbHYI0  (HOpMYy  MpeACcCTaBICHUS
uHpopmaruu (cxemsl, rpadUKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIuel: MPUMEHATh MEXIpeaMeTHbIe ((usuyeckue u
MaTeMaTHUYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBUATYpPbl, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBePCAJbHbIE YueOHbIe HeiCTBUSA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ THAJIOTA U/WIIN
JMCKYCCHH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEITIOKEHHON 3a1auH;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICJOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, peaau3alui y4eOHOTrO MpoeKTa, U (OPMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM IyTEM COIJIACOBAHUS IO3ULIMN B
X0J1€ 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

PerynasiTuBHbIE YHMBepCcAJbHbIe y4eOHbIE 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO I03HABATEIbHYIO
NeSTENIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IpelaraéMblii aJrOpUTM JEHCTBUH MpH
BBIMOJIHEHUHM YYEOHBIX W HCCIENIOBAaTEeIbCKUX 3ajad, BBIOMpaTh Haubojee
3(p(GEeKTUBHBI CHOCOO HMX pelIeHHs C YYETOM IMOJIyYeHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILUECTBISATh CAMOKOHTPOJb JE€ATEIbHOCTH HAa OCHOBE CaMOaHajau3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUHU Ha yTITyOJIEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOIero oOpa3oBaHMs BKIIOYAIOT crelUpUYECcKUe
U1 y4eOHOTro npeaMeTa « XUMHUsD) Hay4dHbIe 3HAHUS, YMEHUS U CIIOCOOBI AeHCTBUIM
10 OCBOEHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI JACSITEIbHOCTU
10 TOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAaHUM B Pa3IMYHbIX y4eOHBIX
CUTYyalHUsIX, a TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C XuMuen. B
nporpaMMe IO XUMHUHM NPEAMETHBIE PE3YyJbTaThl MPEJICTABICHB MO TOJaM
U3YYEHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ M 3HAYEHUH OPTraHUYEeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUN MEIUIIMHBI, CO3/IaHUHA HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B oOecrieueHU U pPalMOHAIBHOTO
PUPOOTOIL30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUS WU OOIIEH KyJIbTYpPbI
4yeJioBeKa, a TakKe DJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
310POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE MOHSITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE W BO30YXXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHbIX OpOuTajneil, HOH, MOJIEKYyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, (yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbIE (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KUCJIOPOJA- U a30TCOAEpKAINe OPraHUYECKUE COETUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpalleHUs DHEPruu TMpU XUMHUUYECKUX PEAKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTUA U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peaKkIui, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUSI, O B3aUMHOM BJIMSIHUKA aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIaX (MHAYKTUBHBIA U Me30MepHbIN 3 dekTl, opuentanTsl [ u Il pona);
dakToIornyecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
UCIIOJIb30BAHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
JNEATCIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIMIAX  XHUMHUYECKOTrO
MPOU3BOJICTBA (HA IpUMEPE TPOU3BOJICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHHWH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONUCAaHUM COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTaBJIECHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  MOCPEACTBOM  COCTABJICHUS
AJIIEKTPOHHOIO 0OaliaHca »dTUX peakluil, peakiuii HOHHOro OOMeHa MyTEM
COCTaBJICHHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



M3TrOTaBIIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB JJI WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABIWBATh MPUHAICKHOCTh MU3YUEHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIacCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMAaTHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS HJISI OTIECIbHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIIECTB (3TUJICH, alleTUJIEH, TOJYOJI, TJIUIIEPUH,
ATUJICHTJIMKOJb, (PeHon, dopMaabaerua, aneTaibIeruj, aleToH, MYypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHWUJIMH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJ XHUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJIMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEMIECTB: alIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IMECHOB,
JIKWHOB, AapPOMATHUYECKUX VYIJIEBOJOPOJIOB, CHUPTOB, albJAETHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEeBOJOB (MOHO-, JH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIHl C MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh HA KOHKPETHBIX MpUMEpPAX
XapakTep 3aBUCUMOCTU PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPAaTHOCTH U TUIA KOBAJICHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOT'O BIIMSIHUSI aTOMOB
U TPYII aTOMOB B MOJICKYJIax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJIOPOIHOTO
ChIpbsi  (HeTh, NPUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKU;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJIOJCHHUH, U3MEPECHUH, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUs IPUMEHSTH OCHOBHBbIE orepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3aIUI0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl M3yUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JIJIi OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUMN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOPpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYE€Thl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3UYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XaPAKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XMUMUYECKOU
dbopMyIIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
IPOIYyKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATh
C TO3UIMHA  DKOJOTHYECKOM  0O€30MacHOCTH  TMOCJIECACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoun
BEILIECTB, UCMOJIb30BATh MOJIYUYEHHbIE 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYAIIHUSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYEHUE W U3YUYECHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMUU VYIJIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/lad MO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIIOJEHUEM IMIPABUII
0e30macHOro OOpalleHus C BEIIECTBAMU U JIaOOpPaTOPHBIM 00OpYyIOBaHUEM,
dbopMyUpOBaTh IIENh HWCCICAOBAHHS, MPEACTABIAThH B Pa3nuuHON (popme
pE3yJbTAThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiia HKOJOTHYECKU I1I€1eCO00pa3HOro MOBEJAEHUsI B OBITY U
TPYAOBOM JEATEIBHOCTH B IEISAX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ YCTOUUYNBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUSI HA KUBBIE OPraHU3MBI
onpeeaEHHbIX OpraHUYECKUX BEIIECTB, MOHUMAas cMblc nokazarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYIO0 MH(OpMaIuio, nepepadaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON yueOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmass m HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MAaTEpUATHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00€CIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPreTHUYCCKOW W THIINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHMM HOBBIX MaTEPHAJIOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEW KyJNbTyphl YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

M30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToMHBIE OpOUTATH, OCHOBHOE U
BO30Y)XKIIEHHOE COCTOSIHMSI aTOMa, TUOpHWau3aIusi aTOMHBIX OpOWTajei, HOH,
MOJIEKYJIa, B&JIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHas, WOHHAas, MeTaJUIMYEeCcKas, BOJIOPOJHAs),
KpUCTaJUIMYECKas pEIIETKa, XUMHYECKas pPEakiusd, pacTBOpP, DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM dDPeKT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU UCCOLMAIUU, TEePUOIUIECKUIMA
3akoH /.M. MeHeneeBa, 3aK0OH COXpaHEHUSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKalMe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
NPEACTABICHUS] O CTPOEHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM U
HaJMOJIEKYJISIPHOM YPOBHSIX; TMPEJICTABICHUS O MEXaHU3Max XHUMHUYECKHX
peakuuii, TEPMOJMHAMUYECKHX UM  KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEICHUS O CBOMCTBAxX, COCTaBe, MOJY4YCHUU U OE€30MaCHOM
WCIIOJIb30BaHNN BAXKHEHIIIMX HEOPTAaHMYCCKUX BEIECTB B OBITY M NMPAKTHYCCKOU
JNEATCIbBHOCTH  4YeJIOBeKa, OOIMMX  HAyYHBIX  IPUHIOMIAX  XHUMHYECKOTO
MPOU3BOJCTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE IMPU3HAKU TOHSITHH,
YCTAHABJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSTUS TPHU
OMMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;



c(hOpMUPOBAHHOCTh yYMEHUSI HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JIJIS
coctaBieHus (HOpPMyJ BEIMIECTB MW  ypaBHEHUH XUMHUYECKUX  PEaKIIHM,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHabHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCJIMHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAsS), THUI KPUCTAUIMYECKON PpEImETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOM pPENIETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOpMUPOBAHHOCTh  YMEHUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUU 10 PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYaCTHIO Karajmu3atopa u
JIPYTHE); CAMOCTOSITEIPHO BHIOMPATh OCHOBAHMS U KPUTEPHH IS Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOJAUUECKOro 3aKoHa /.
W. MeHnneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIBbHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YS HOHSITUSI
«PHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30OYXKIEHHOE HHEPTeTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DBJIEMEHTOB U HX
coeMHeHMH 1o Inepuogam u rpynmnam  I[lepuwoamyeckounr cucremsr /J[. U.
MenneneeBa, BaJ€HTHBIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasilaHca
TUX pPEAKUUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS WX IMOJHBIX U
COKPAIlllEHHBIX  MOHHBIX  YpaBHEHWH;  pEakuMi  TUAPOJIM3A;  PEaAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHHS);



c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKUUd C y4€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUS CKOPOCTHM XHMHUYECKOM pEaKIMH B 3aBHCUMOCTH OT pPa3jHYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOIO0 PABHOBECHSI TIOJ1 BIMSIHUEM
BHEIIHUX Bo3jehcTBuil (mpuniui Jle [larense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOJYYEHUS CEpHOW KHUCIIOTHI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€J€CO00pPa3HOCTD
NPUMEHEHUS HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUSA CHCTEMOM 3HAaHUH O METOJaX Hay4YHOIro
NO3HAHUS SIBICHUNW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peaibHbI U MBICJICHHBIH), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HAyKax,
YMEHUS PUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIIEA0BAHUM BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHHM, HWMEIOIMUX MECTO B TMPUPOJE,
IPAKTHUECKOH JEATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAJILHOTO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUS;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PeaklMU BEHIECTB; TEIUIOBOTO 3(ddekTa
peaKkiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEH C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKiuH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBoOpa C
OTIPE/ICIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); JIOJIM BBIXOAA MPOAYKTa pEakIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W MPOBOAMUTH
XUMHYECKUH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMOIIbIO HWHIAMKATOPOB, H3YUYEHUE BIIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuu, pelieHHe
DKCIIEPUMEHTANBHBIX 3a7ad 1o Temam «Metammey u  «Hemerame»y) ¢
coOJTr0/IeHreM MpaBuil 0€30MacHOTO OOpaleHusl ¢ BEIEeCTBAMU U JIA0OpaTOPHBIM
obopynoBaHueM, (QopMynIHpOBaTh 1€Jb UCCIENOBaHUS, IMPEACTABIAThH B
paznuyHOi dopMe pe3ysbTaThl HKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUI: COOTIOIATh MPABHIIA MTOTH30BAHUS XUMUUECKON
nocysol u  j1abopaTopHbIM O0OpYyJOBaHWEM, OOpaIleHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIUSIMHA TIO BBITIOJIHEHHIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU LIEJIeCO00pa3HOTro TMOBEJAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbs, OKPYXAIOIIEH MPUPOIHON
Cpeabl U JOCTUXKEHUS €€ YCTOWYMBOIO Pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'0 JIEUCTBUSI HA JKUBBIE OPTaHU3MBI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMMas cMbIcl noka3arens [1K;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JaUTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaInio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C ITOCTABJICHHOM yueOHOU 3a1aueH.
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Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoHn
1.1 u Ilepuonnueckas cucteMa XUMUYECKUX 9
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooopasue 1 |
' BEILIECTB
1.3 XHUMUYECKUE PEaKIINU 19 1 3
Hroro no pazneny 39
Paznen 2. Heoprannueckasi XumMusi
2.1 Hewmeramis: 31 1 3
2.2 MerTamisl 23 1 2
Hroro no pazgeny 54
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHA U 9
' JKU3Hb
Nroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenMer 1 3HaYE€HHE OPraHUYECKON
XMMHUH, TIPEJICTABIEHUE O MHOT000pazuu
OPraHUYECKUX COCIAUHEHUIN

DJIEKTPOHHOE CTPOCHHE aToMa yrieposa
(ocHOBHOE 1 BO30YXIEHHOE COCTOSIHUS).
BaneHTHBIC BO3MOXXHOCTH aTOMa YTJIepo/ia

XI/IMI/I‘IGCKaSI CBA3b B OpFaHI/I‘IeCKI/IX
coeTMHEHUSX. MexaHn3Mbl 00pa3oBaHUs
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsA3CH

Teopust cTpoeHUsT OPraHUYECKUX
coenquHeHuit A. M. bytneposa

Bunsl uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbBIE

3P PEKTH B MOJIEKYJIaX OPraHMYECKUX
COCIMHEHUN

[IpencraBienue o knaccuukanuu u
cucremarnueckas HomeHkinarypa (IUPAC)
OpPraHMYECKUX BEILECTB

Knaccudukanus peakiyii B opraHu4ecKoi
XUMHUHI




Cucremaruszanus U 0000IEHUE 3HAHUHN 110
TEME

AJKaHBI: TOMOJIOTUYECKHUN Psil, 001as
dopmyna, HOMEHKIATypa 1 U30Mepus,
3JIEKTPOHHOE U NIPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYI

10

dusnyeckre U XUMUYECKUE CBOMCTBA
aJIKaHOB

11

Haxoxaenue ankaHoB B IPUPOJIE.
CnocoObI TTOTy4YeHUsT U TPUMEHEHNE
AJIKAHOB

12

Huknoankansl: obmast popmyna,
HOMCHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB, CIIOCOOBI
HOJTyYCHHS U IPUMEHEHUE

13

Pewrenne pacu€THbIX 3a1a4 HA
OTIpeieIeHNue MOJIEKYJISIPHON (hOpMYJIbI
OpPraHUYECKOT0 BELIECTBA 10 MAaCCOBBIM
JIOJISIM aTOMOB 2JIEMEHTOB, BXOSIIUX B €T0
cocras. Cucremarnzanus 1 00001eHE
3HAHW 110 TeMe

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIa, HOMEHKJIATypa, 3JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHas 4 LUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusnyeckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA




Crioco0bI nosty4eHus 1 NpuMeHEeHHe

16
AJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "IlosydyeHune 3TUIIEHA U U3YUYEHHUE €TI0
CBOMCTB"
Pemenue pacu€THbix 3a1a4 Ha

18 oTpeieJICHUE MOJICKYJIIPHOHN (hOPMYITBI
OpPraHMYECKOI0 BEIIECTBA
AnKaMeHbl: CONPSHKEHHBIE,

19 M30JIMPOBAHHBIE, KYMYJIUPOBAaHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS

20 XHUMHUYECKUE CBONCTBA CONPSIKEHHBIX
JTUEHOB

21 CriocoObI nosty4eHus: 1 NpuMEHEeHNE
aJIKa/INEHOB
AJKWHBI: TOMOJIOTUUECKHH psiJl, 001Ias

” dbopMyIa, HOMEHKJIATypa, dJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI,
¢du3nueckre CBOMCTBA

23 XUMHYECKUE CBOMCTBA aJIKMHOB

24 KauecTBeHHbIE peakuu Ha TPOWHYIO CBA3b

)5 CrniocoOblI oty4eHus 1 IpUMEHEHNE
AJIKAHOB

2 Pemenue 3agau: pacu€rsl 0 ypaBHEHUIO
XUMHYECKOU peaKkun

27 Cucremaruszanusa 1 0000IeHNE 3HAHUHN 110
TeEME

28 ApeHBI: TOMOJIOTHYECKUN Psifl, 001as




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
OeH301a U TOIyoJa, nX (U3UIECKUe
CBOMCTBa

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMelEeHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH

30 MPUCOEIUHEHMS], OKHCIIEHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
CTUpOJIa
Pewenne pacu€THbIX 3a1a4 HA

32 oTpeieJICHUE MOJICKYJIIPHOHN (hOPMYITBI
OpPraHWYECKOI0 BEIIECTBA

3 Crioco0bI nosty4eHus 1 NpuMeHEeHHe
apeHoB

14 ['eneTndeckas CBA3b MEXAY Pa3INYHBIMU
KJIACCaMH yTJIEBOJOPOIOB
Pacuérbl o ypaBHEHUAM XUMHUYECKUX

35 peakmuii. Cucremarusanus u 00001eHIE
3HAHWM 10 TeMe

36 [Ipuponustii ra3. IlonytHbie HETAHBIE
rasbl

37 KameHHbII yroyib 1 IPOIYKThI €70
nepepaboTKu
Hedts 1 ciocoOw1 €€ mepepaboTKu.

38 [IpumeHeHne MpoayKTOB MepepadboTKH

HeTH




39

['eneTuyeckas CBSI3b MEXKy pa3IMUHBIMU
KJIaCCaMH yTJIEBOJOPOIOB

40

FaJIOI‘eHOHpOI/IBBOI[HBIe YTJIICBOAOPOOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIIUN
3aMCIICHUS raJlor¢Ha

41

JleWicTBue 1Ienoyuei Ha
rajoreHnpoun3BoiHbIe. B3anmopaeiicTeue
IUTAJIOr€HAJIKAHOB C MAarHUEM U IIUHKOM

42

CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
pazneny "YraeBogopobr"

43

KonTtponsHas pabora o Teme
"VYranesonopozas!"

44

[IpenenbHbIC OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psif, oOmias popmya,
CTPOEHUE MOJIEKYJI, H30MEPHU4,
HOMEHKJIaTypa, Kiaccuduramnus,
¢du3nueckue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJHOATOMHBIX CHI/IpTOB

46

CrniocoOblI oty4eHus 1 IpUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upbl: HOMEHKIATYPA U
U30MepHsi, 0COOCHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOWCTB

48

MHOFO&TOMHIﬂe CHI/IpTBII STHUIJICHIJIMKOJIb U
I‘JII/II_[epI/IH, nux (bl/ISI/IHGCKI/Ie N XUMHNYCCKUC
CBOUCTBA

49

CrniocoOblI oty4eHus 1 IpUMEHEHNE




MHOTI'0AaTOMHBIX CITUPTOB

@DeHOoJI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCUYHOCTH peHOTa

51 Xumudeckue cBoicTBa (heHoma

5 CriocoObI nosty4eHus 1 NpuMeHEeHHe
denona
[TpakTuueckas padota Ne 2. Pemenue

53 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME
"Cruptsl U peHombI"

54 CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
TEeMe
Anbaerubpl U KETOHBI: 3JIEKTPOHHOE

55 CTpOEHUE KapOOHMIbHOM TPYTIIIHI;
TOMOJIOTHYECKHE Psi/IbI, 001mas hopMyia,
WU30MEpHs 1 HOMEHKJIaTypa

56 AnbAeruabl ¥ KETOHBI: (PU3NYECKUE
CBOWCTBA; pEaKIH MPHUCOCTUHEHHS

57 Peakninu OkHCIICHUS 1 KAUECTBEHHBIC
PEaKIfK abJIETUIOB U KETOHOB

58 CriocoObI osTy4eHus ajabAeru0B U
KETOHOB
OHOOCHOBHBIE ITpeesIbHBIE KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS HX
MOJICKY T

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, X (DU3UYECKHE CBOWCTBA

61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

Oco0eHHOCTH CBOWCTB MypPaBbUHOM
KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

63

OCOOEHHOCTH CBOWCTB: HEMIPEACIIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THIPOKCHUKAPOOHOBBIX
kucnot. [IpencraBuTeny BeICIINX
KapOOHOBBIX KUCIIOT

64

[Tonsatue o Mpou3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoOb!I MoTy4eHus 1 IpUMEHEHHE
KapOOHOBBIX KUCIIOT

66

CnoxHbIe 3(OUPBI: TOMOJIOTHYECKUHN P,
obmas popmyia, nzomepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBONCTBA
3¢upoB

68

Pemenne pacu€THbIX 3aa4: IO YPABHEHUIO
XMMHUUYECKON PEaKINH, Ha ONPENEICHHE
MOJICKYJISIPHOM (hOPMYJIIBI OPTraHUUECKOTO
BEILECTBA

69

[Tpaktuueckas padota Ne 3. Pemenue
9KCTIIEPUMEHTAIBHBIX 334 110 TeMe
"KapOoHoBsie KucnoTsl. CroxkHbie 3¢pupst”

70

Kupsr: ctpoenue, pusnveckue u
XUMUYECKHE CBOMCTBA (THIPOIIU3)

71

OcoOeHHOCTH CBOWCTB JKUPOB,
COACPpKAIMNX OCTATKH HCTIPCACIBbHBIX




KUPHBIX KUca0T. XKupsl B npupoae

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moollee AeiicTrue. Ilonsatue o

72 CHHTETUYECKUX MOIOILIUX CPEACTBAX
(CMO)
['eneTnueckas CBA3b yIiIE€BOJOPOAOB U

73 KUCJIOPOJCOACPKAIIMNX OPTaHUYECKUX
BELIECTB

74 Pacuérel no ypaBHEHUAM XUMHUYECKHUX
peaxkuuit

75 CucremaTtu3zaius u 0000IICHIE 3HAHUI 110
TeEME
OO61mas xapakTepuCcTHKa YIJIEBOAOB U

76 KJaccu(uKanus yrieBoaoB (MOHO-, TU- U
MOJIMCAXapHUIbl)

77 Monocaxapusl: pU3MIECKHE CBOMCTBA U
HAaxO0K/JIEHUE B IIPUPOJIE

73 IIpuMeHeHue I0KO03bl, €€ 3HAYCHUE B
KU3HEJEATEIIbHOCTH OpraHu3Ma
Jucaxapupl: caxapo3a, MaJIbT03a U

79 nakrto3a. Haxoxnenue B npupoae u
IPUMEHEHHE UCaXapUI0B
[Tonucaxapuasl: CTPOEHUE MaKPOMOJIEKYI,

80 bu3HYeCKre U XUMHUYECKHUE CBOMCTBA,
MIPUMEHEHUE

81 [TonsiTe 06 UCKYCCTBEHHBIX BOJIOKHAX

22 Pewienne pacueTHbIX 3a1a4 HA

ONPEAEIIEHUE JOJIM BbIX0a IPOLYKTA




pPCakru OT TCOPECTUICCKU BO3MOKHOT'O

&3

CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
paznerny

84

KoHnTtponbHas paborta mo Teme
"Kucnopoacoaepxaniue opraHn4ecKue
coenuueHus"

85

AMUHBL: KTaccUpUKAIM, CTPOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepusi,
HOMEHKJIaTypa 1 (pu3HduecKue CBOMCTBA

86

XUMHYECKUE CBOMCTBA aMn(paTHIeCKUX
aMUHOB

87

AHUWJIMH: CTPOCHHE aHWINHA, 0OCOOEHHOCTH
XUMHUYECKHX CBOMCTB aHWUJIMHA

88

Crioco0bI nosty4eHus 1 NpuMeHEeHHe
annpaTHIECKUX aMUHOB

89

AMMHOKHUCIIOTHI: HOMEHKJIaTypa U
u30MepHsi, HU3NYecKre CBOMCTBA.
OTI[GJIBHBIG npeaACTAaBUTCIIN O~
AMHWHOKUCIIOT

90

XUMHYECKHE CBOMCTBA aMHUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUYEHHE AMUHOKHUCIIOT.
CuHTe3 ¥ THAPOIN3 TENTHAO0B

91

benku kak mpupoIHbIe TIOTHMEPHI;
CTPYKTYpHI OETTKOB

92

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

A30TCOIepIKaIIe TeTePOITUKINICCKHIE
COCINUHCHU L. HyKHeI/IHOBBIe KHUCIIOTHI.
COCTaB, CTPOCHHE U OUOJIOTHYECKAS POJIb




94

[IpakTuueckas padora Ne 4. Perenue
AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"A30TcoAepKalle OpraHn4YecKue
coenuueHus"

95

[IpakTuueckas padora Ne 5. Perenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC
"Pacnio3zHaBaHMe OpraHUYECKUX
coenuHeHun"

96

KonTtponsHas pabora o Teme
"A3oTcoepKalie OpraHn4ecKue
coenuHeHus"

97

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METO/BI UX CUHTE3a —II0JIUMEPU3aLIUS U
IIOJIMKOHACHCALUS

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

99

DJ1acTOMEpbI: HATYpPaJbHbBIN
CUHTETHUYECKUE Kayuyku. Pe3nuna

100

BounokHa: HatypanbHbIE, HCKYCCTBEHHBIE,
cuHretnyeckue. [lonumepsl cnenuanbHOro
Ha3HaYECHUS

101

[Ipaktuueckas padota Ne 6. Pemenue
3KCHepI/IMeHTaJIBHBIX 3a4a4 I10 TEMEC
"Pacno3HaBaHue€ IIACTMACC U BOJIOKOH"

102

O00011eHNE U CUCTEMATU3ALMS
M3YYEHHOI0 MaTepuasa o TeMe
"BrICOKOMOJIEKYIIApHBIE COETUHEHUS"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo yacoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

Atom. CocTaB aTOMHBIX siaep. XUMHAYECKUI
3neMeHT. MI30Tombl

CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YUCIIA

Knaccudukanus XuMU4eCKUX 3J1€MEHTOB (S-,
p-, d-, f-3emenThI)

Pacnpenenenue 51eKTPOHOB 1O aTOMHBIM
opOuTamsIM

DNEeKTPOHHBIE KOH(UTYpAITUN aTOMOB
3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM
COCTOSTHHUH

DNEeKTPOHHBIE KOH(UTYpAITUU HOHOB.
DNEeKTPOOTPULIATETLHOCTh

[lepuoanueckuii 3akoH u [leproanueckas
CHCTEeMa XUMMHYECKHuX daeMeHToB JI. 1.
Menpeneesa, CBSI3b C COBPEMEHHOW TEOpUEH
CTPOCHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX U CJIOKHBIX BEIIECTB IO IPYIaM U
nepuogam

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110




TEMEC

10

Buasl xumnueckoii cBA3u. MexaHu3MbI
00pa30oBaHMS KOBAJICHTHOU CBSI3U.
Bonopoanas cBsizb. MexMOIeKyJIspHbIE
B3aUMOICUCTBHS

11

BaneHnTHOCTb U BaJIeHTHbIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI
MOJICKYJI C UX TCOMCTPUUICCKHUM CTPOCHUCM

12

Hpe,I[CTaBHeHI/Iﬂ O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecTBa MOIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THIbI
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

[TonsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJIIOUAHBIX PACTBOpPAx

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBIILECHHBIE, PACTBOPUMOCTD.
Kpucrannornaparst

16

Cnioco0OsI BeIpaXKeHHST KOHIICHTPAIUN
pacTBOpOB

17

Pemienue 3a1au ¢ UCMOIB30BAHUEM TTOHSTHI
""MaccoBast J10J1s1 paCTBOPEHHOTO BelecTra',
"MOJIIpHas KOHLIEHTpanus"

18

Knaccudukanust 1 HOMEHKJIAaTypa
HEOPraHMYECKUX BEIIECTB

19

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TeEME




20

KonTtponbHas padora no Temam "Ctpoenue
aroMa. [lepuoauueckuii 3aKOH 1
[Tepunonnueckas cucTeMa XUMHUYECKUX
anemeHnToB JI. 1. Menpneneea", "Crpoenne
BemecTBa. MHOrooOpasue BeniecTn"

21

Knaccudukanuss XMMIUYeCKHX PEeaKIIHii B
HEOPraHUYECKOW M OPraHNYECKON XUMUU.
3aKOH COXpaHEHHs MAacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U NPEBPAICHUs] SHEPTUU MPU
XUMHYECKHUX PEaKIHIX

22

TennoBbie 3¢ (eKTh XUMUYECKUX PeaKIuil.
Tepmoxumuyeckne ypaBHEHHS

23

Brraucnenus no YPaBHCHUAM XUMHNYCCKUX
peaKum‘/’I U TCPMOXUMHUYCCKUM YPAaBHCHUAM

24

CKOpOCTh XUMHUUYECKOHN peakiuu, eé
3aBHCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Kartanu3 u karanuzatopsl

25

['oMoreHHbI€ U TeTepOreHHbIE PEAKIIII

26

[IpakTuueckas padora Ne 1 o reme
"BausiHue pa3NUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiun"

27

O6patumbie 1 HEOOpATUMBIE PEAKIIUH.
XUMHUYECKOE pAaBHOBECHUE

28

[TpakTrueckas padota Ne 2 o Teme
"BnustHue pa3nudHbIX GaKTOpPOB HA
MOJI0KEHUE XUMHUYECKOTO PaBHOBECHS "

29

OnekTponuTrdeckas auccounarus. CuiabHbie
U cia0bie NeKTponuThl. CTeneHb




JUucconuanu

Nonnoe npoussenenne Boasl. Cpeaa BOIHBIX

30 pactBopoB. Bonoponusiit nokasarens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, npoTekaronue B
pacTBopax 3JIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XUMHUYECKHEe peakiuy B pacTBOpax
3JIEKTPOIUTOB"
OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIC

33 peakiuu. Baxxnelme oKUCIuTeNu u
BOCCTAaHOBUTEIHN

14 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

15 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB
BEIIIECTB

36 Pemenue 3a1ay pa3nu4HbIX TUIIOB

37 Pemenue 3aga4 pa3amyHbIX TUIIOB

38 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
TeMe "XuMuueckue peakuu'

39 KoHnTtposbHas pabota mo teme "XumMudeckue
peakiuun"
[Tonoxxenue HemetaioB B [lepuoanueckoit

40 CHCTEME XMMHYECKHUX deMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PU3UYECKHE CBOMCTBA HEMETAIIOB

A1 AnnoTponusi HeMETauIoB (Ha IpUMeEpe

KHCIJIOPOJIa, cepbl, hocdopa u yriepoia)




Bonopon: monydenue, puzndeckue u

42 XUMHYECKHE CBOMCTBA. [ mapu bl
lanmorensl: HAXOXKICHHE B IPUPOJE, CIIOCOOBI

43 NoJy4YeHus, GU3NUECKUE U XUMUUYECKHUE
CBOMCTBA
I"anorenoBonopoasl. Baxkunenume

44 KHUCJIOPOJCOAEPIKAIINE COSTUHEHUS
rajioreHoB
JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI

45 Moy4eHus ranoreHoB. [[pumenenne
rajJJOreHoB U UX COCIUHEHUN
[IpakTuueckas padora Ne 4. Perenue

46 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME
"T"asnorensr"
Kucnopon: naboparopusie u

47 MPOMBINUICHHBIE CTIOCOOBI MOTYYCHHUSI,
¢u3nueckre U XuMH4Yeckre cBoiicta. O30H.
[TpumeHeHne KUCIopoia U 030Ha

48 Oxcuapl 1 NEPOKCUBI

49 Pemenue 3aga4 pa3amyHbIX TUIIOB
Cepa: HaXOXKJIEHUE B MPUPOJIE, CITOCOOBI

50 NOJy4YeHUs, GPU3NUECKUE U XUMUUYECKHUE
CBOMCTBA

51 CepoBoaopo, Cyabhusl

5 Kucnoponacoaepkamiue coeIMHEHUS CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOM KUCIOTHI

53 [IpakTuueckas padora Ne 5. Perenue

JKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHus"

A30T: HaX0XJICHHUE B TIPUPOJIC, CIIOCOOBI

54 NoJy4YeHus, GU3NUECKUE U XUMUUYECKHUE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepxaiiue coeJuHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCIMHEHUH.
AB3OTHBIC yI0OpECHHS
docdop: HaAXOKAECHUE B IPUPOJE, CIOCOOBI

57 NOJy4YeHUs, GU3NIECKUE U XUMUUYECKHUE
cBoiictBa. Pochuast u pochun

58 Oxkcuasl hochopa, pochopcoaepxarniue
kucyoThl. Conu hochOpHON KMCITOTHI

59 [Tpumenenue ¢pocdopa u ero coeMHEHUH.
®dochopHbIe y10OpeHHs
[IpakTuueckas padora Ne 6. Pemenue

60 SKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
docdop u ux coequHeHUs"
VYrnepoa: HaxoXJIeHUE B IPUPO/IE,

61 QIOTPONHBIE MOAU(DUKALNY; PU3UUECKUE U
XHUMHUYECKHE CBOWCTBA, IPUMEHEHHUE

6 Oxkcua yriepona(ll), 03<c1/m yriepona(IV),
yTOJIbHASI KMCIIOTA U €€ CONH

63 Pemenue 3a1ay pa3nuyHbIX TUIIOB
KpemHunii: HaxoXAeHHE B IPUPOJE, CIIOCOOBI

64 MoJTy4eHus1, GU3NIECKHUE U XUMHUICCKHE
CBOMCTBA

65 Oxkcua kpemausi(IV), kpeMHHEBasT KHCIIOTA,




CHJINKAThI

[IpruMeHeHne KpEMHHUS U €r0 COCTUHEHUN.

66 CrexJ10, €ro noixyyeHue, BUIbl CTEKIIa

67 Pemenue 3aga4 pa3auyHbIX TUIIOB

68 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
teme "Hemeraminr"

69 Kontponbnas padota mo teme "HemeTammsr"

70 AHanu3 pe3yabTaToB KOHTPOJIBHON PadOTHI,
KOPPEKIIHsI OIIHO0K
[Tonoxxenue MmetaiioB B [lepuoanyeckoit

71 CHUCTEME XMMHUYECKUX HJIEMEHTOB.
Oco0eHHOCTH CTPOSHUS DIIEKTPOHHBIX
000JI04Y€K aTOMOB METaJJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre METaIIOB B OBITY U TEXHUKE

73 Cnnasel MeTaiioB. Koppo3ust meTamioB

74 Pewrenue 3ana4 pa3an4HbIX TUIIOB
DIIEKTPOXUMUYECKUI PSIJT HANIPSIKEHU N

75 MeTauioB. OOIIME CIOCOOBI MOTYYEHUS
METaJIJIOB
OO01mas xapakTepucTuka MeTamioB [A-
rpynnsl [lepuoandeckoi cucTeMbl

76 XUMHYECKHUX JIEMEeHTOB. HaTpuii u kanuid:
noJlydyeHue, GU3ndeckue 1 XuMH4eCcKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUN

77 OO6mas xapaktepuctruka meTauioB I1A-

rpynnsl [lepuoandeckoi cucTemMbl




XUMHUYECKHX dJIEMEHTOB. Maruuu u

KaJIBIIMIA: TIOJTydYeHue, GUu3ndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEIIECTB U UX COCTMHEHUI

78

JXéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS

79

AtoMUHUH: TTONTyYeHUE, PU3HIECKUE 1
XUMHYECKHE CBONCTBA, IPUMEHEHHE

80

AmMdoTepHbIE CBOMCTBA OKCHUIA U
THJIPOKCUIA ATFOMUHUS,
THJIPOKCOKOMITIICKCHI AITFOMUHUS, UX
pUMEHEHHE

81

Pemenne 3aZla4 Pa3JINYHbIX THUIIOB

82

[Tpaktuueckas padota Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
"MeTaJisl IJ1aBHbIX noarpymnmn"

83

OO6m1as XxapakKTepruCTUKa METAIIIOB
no6ouyHbIX ToArpym (b-rpyrm)
[leproanyueckoil CUCTEMbl XUMHYECKHUX
9JIEMEHTOB

84

Du3nyYecKue 1 XUMUYECKHE CBOMCTBA Xpoma
U €ro COeAMHEHUM, UX IPUMEHEHNE

85

Baxueiimne coenMHEHNs] MapraHia.
[Iepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBa

86

dusnuecKkue 1 XUMUYECKUE CBOMCTBA XKelle3a
u ero coenuHeHun. Ilomydenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

dusnyeckue 1 XUMUYECKHAE CBOMCTBA MEeIU U




€€ COCIMHEHUM, UX IIPUMEHEHUE

dusnyeckre U XUMUYECKHAE CBOMCTBA I[IMHKA

88 U €r0 COEAMHEHUM, NX IPUMEHEHHUE.
I'mapokcokommiekcsl HUHKA
[Ipaktuueckas padota Ne 8. Pemenue

89 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME
"MeTasipl TOOOYHBIX TOATPYIIT"

90 Pemenue 3aga4 pa3amyHbIX TUIIOB

91 O06o0011eHNEe U cUCTeMaTU3aUs U3YYEHHOTO
Martepuaina mno teme "Mertanibt"

92 KonTtponbHas pabora mo teme "Mertamisr"

93 AHanu3 pe3yabTaToB KOHTPOJIBHON PadOTHI,
KOPPEKIIHsI OIIHO0K
Ponp xumuu B 0o6ecrieueHnn yCTOMYUBOTO

94 pas3Butus yenosedectsa. [loHsTHE O
Hay4HBIX METOJIaX UCCIIEIOBAHUSI BEIIECTB
HayuHble npuHIUIBI OpraHu3auu

95 XUMHYECKOT0 TPOU3BOJICTBA.
[TpoMbinieHHbIE CIOCOOBI MOTYYSHUS
BaXXHEUINNX BEIIECCTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIIEH
CpEeIbl U €ro MOCIeICTBUS

97 X¥MHA U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CpENCTBA

08 Xnumug umy. Posias xumuu B o0ecrieueHnn
[TUIIEBON OE30IIaCHOCTH

99 Kocmernueckue u napdromepHbie cpeacTBa.

BbriToBas xumus




XuMHs B CTPOUTEINLCTBE. BakHeime

100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHaIbl
101 XUMHUS B CEJIBCKOM XO3SICTBE. 1
Opranudeckue 1 MUHEpAIIbHBIE YI0OPEeHUS
102 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 xnacce/ Epemun B.B., Ky3smenko H.E., /Ipo3nos A.A., Jlynun B.B.;
noA penakuuei Jlyanna B.B., O0miecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO

«JIPODAY»; AktinonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






