MUHUCTEPCTBO NPOCBEIEHNAS POCCUIICKON OE/EPALIAN

Jlenaprament o6mero obpasosanus Tomckoii obaacTu

Vupagienne odpazoBanus AIMHHHCTPANAH 3ATO Cesepek

PACCMOTPEHO
Pyxosourems [1IMO

P
/

[Ipotokon Nel
ot «30» arycra 2023 1.

Enkosa A.B.

MBOY COHI Ne 84

COI'JIACOBAHO SBIKABHO
3aMeCTHTENb JIUPEKTO AT ,I 5 Oy "COLI
no YBP N\ ey

Anromxuna T.B. Konn#amosa JTL.H.

[TpoTokon Nel [Tpuka3s Ne64
ot «30» arrycra 2023 r. ot «30» asrycta 2023 r.
PABOYAS IMTPOI'PAMMA

(ID 360158)

yaebuoro npeamera «XuMas. Yriay0/1eHHbIH yPOBeHb)

ais obyqaroruxes 10 —11 xnaccos

Cesepck 2023



HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpaMma 1o XuMuu Ha YpOBHE CpEHEr0 00111ero o0pa3oBaHus
pazpaborana Ha ocHoBe DeaepanbHOro 3aKkoHa OT 29.12.2012 No 273-03 «O06
oOpazoBanuu B Poccuiickoit @enepauun», TpeOOBaHUNH K pe3ylbTaTaM
OCBOCHHMS (eAepanbHOil 00pa3oBaTEIbHOM MPOTpaMMbl  CPEIHEro O0OIIero
oOpazoBanus(DOII COO0), IPEACTABICHHBIX B denepanbHOM
rocyjiapctBeHHOM oOpazoBatenbHOM cranaapre COO, ¢ yuérom Kouuenimu
mpernofaBaHusl — yuyeOHOro  mpeamera «XuMmus» B 00pa3oBaTeNIbHBIX
opranmsanusax  Poccmiickon — @Pexepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOTrPaMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoit ®enepauun Ha nepuoa a0 2025 ropa»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XvMHsI Ha ypOBHE YINIyOJIEHHOTO HM3y4Y€HHs 3aHMMAET Ba)XKHOE MECTO B
CUCTEME ECTECTBEHHO-Hay4yHOro oOpaszoBanus ywammxcs 10-11 xiaccos.
N3ydyenne mnpeamera, peaquzyemMoe B YCIOBUAX U epeHIMpoBaHHOTO,
npouiibHOrOo 00y4YeHusi, MPHU3BaHO OO0OeCeunuTh 0011e00pa30BaTEeNbHYI0 U
OOILIEKYIbTYPHYIO TMOJATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTaly UX K ObICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HH B COLIMYME, a TAKXKE
JUIsT  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzalusX MNpodecCHOHAIBHOTO
oOpa3oBaHMsl, B KOTOPBIX XWUMHUS SBISETCS OJHOM W3 TPUOPUTETHHIX
JUCHUTLINH.

B mporpamme mo XumuM Ha3HA4YE€HHE MpeaMeTa «XUMHSD TOJIy4aeT
MOAPOOHYIO HHTEPHPETALMI0 B COOTBETCTBUM C OCHOBOIOJATaroIIMMHU
nonioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH I1IEJIEH, COAepkKaHus,
pe3ynbTaTOB OOYYEHHS W TPEOOBAHMI K YPOBHIO MOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SIBJIIFOTCSI CIEAYIOIIME BBINOJHSAEMbIE IPOrPaMMOil 1O
XUMUU QYHKLIHH:

e UH(pOPMALMOHHO-METOUYECKas], peanu3alus KOTOpod oOecnedynBaeT
MOJIyuYE€HUE TPEJCTABICHUS O IEJsAX, COJACp)KAaHUH, OOIIeH CTpaTeruu
oOy4eHMs, BOCIUTAHUS W PA3BUTUA OOYYAIOUIUXCS CpEIACTBAMU
IpeaIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpraHMU3alMOHHO-TIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpeIeJICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUSL M MOCIIEIOBATEIILHOCTH
M3y4eHUs1 y9eOHOTO MaTeprana, KOJMYeCTBEHHBIX U KAaU€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0A0B K (POPMUPOBAHUIO COJIEPKATEIBHON OCHOBBI
KOHTPOJISL U OLIEHKM 0Opa30BaTENbHBIX JOCTHKEHUN 00yYaroluxcs B
paMKax UTOTOBOH arTecTal B (OpME €IUHOTO TOCYAapCTBEHHOIO
9K3aME€Ha N0 XMMHUHU.



[Iporpamma a1t yriryOJIEHHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEPIKaHKE, 00s13aTeIbHOE
JUIST U3YyYEHHUS] B paMKaxX OTIENbHBIX Mpoduiiel, NpeaycMaTpuBacT
pacupeneneHue M CTPYKTYpUpOBaHUE €ro Io Kiaccam, OCHOBHBIM
coJiep KaTesIbHBIM JIMHUSIM/pa3/ieiam Kypcea;

e JIaéT MPUMEPHOE pacIpe/ieieHHe YueOHOTO BpEMEHU, PEKOMEHTyeMOT0
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e TIpenjaraeT MPUMEPHYIO IMOCIEAOBATEIbHOCTh M3y4YEHHUS yueOHOTO
Marepualia ¢ y4€ToM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e Ma€T METOJMYECKYI0 HWHTEpIpPETAlNI0 LeIed MW 3aJady MU3y4YeHUsd
npeAMeTa Ha YINIYOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX
MPUOPUTETOB B  CHCTEME CpelHero  olmero  oOpa3oBaHus,
COJICPKATEIIbHOM  XapaKTepUCTUKHA  IUJIAHUPYEMBIX  pPE3yJIbTaTOB
OCBOCHHSI OCHOBHOHM 00pa3oBaTEIbHOM MPOTrpaMMBbl CPEIHETO OOIIETO
o0Opa3oBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), & TAKKE
C YYETOM OCHOBHBIX BHJOB Y4E€OHO-TIO3HABATENIbHBIX JEHCTBUN
00y4aronierocs o OCBOECHUIO COJAEPKAHUS PEIMETA.

[To BceM Ha3BaHHBIM MO3ULHUSM B MPOrpaMME MO XMMHUHU MPETyCMOTPEHA
IPEEeMCTBEHHOCTh C OOY4YEeHHEM XWUMHUHM Ha YpPOBHE OCHOBHOTO OOIIIETo
oOpa3oBaHus. 3a TmMpeAesiaMd yCTAaHOBJIEHHOW MPOrpaMMoOil 10 XUMHUHU
00s13aTeNIbHOM  (MHBApUAHTHOM) COCTAaBJSIIONICH  colepkaHusi  y4eOHOro
npeaMera «XUMHUS» OCTa€TCsl BO3MOXKHOCTh BBIOOpA €ro BapUaTUBHOU
COCTaBIIAIONIEH, KOTOpas JOJDKHA OIPENENATbCS B  COOTBETCTBUU  C
HaIpaBJICHUEM KOHKPETHOTO Npodusist 00ydeHusl.

B cootBerctBuM ¢ koHuentyanbHbIMH TonoxkeHusmu OI'OC COO o
Ha3HAY€HUH TMPEAMETOB 0a30BOro M YriayOJIEHHOTO YpPOBHEH B CHUCTEME
nudepeHITMPOBaHHOTO 00yUSHHSI Ha YPOBHE CPEIHEro oO0Iero odpa3oBaHUs
XUMUS HA YpPOBHE YIIIyOJNEHHOTO W3yYeHUs] HAMpaBlieH Ha peanu3allfio
MPEEMCTBEHHOCTH C TMOCJIEAYIOIIMM 3TaloM TOJYYeHUS XHUMHUYECKOIrO
oOpa3oBaHUsSI B paMKax HU3YUYEHUs CICHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCHUIUIMH B By3aX U OpraHU3alUsAX  CPEHEro
MpoeCCHOHATLHOTO 00pa3oBaHus. B 92ToW CBsA3WM uW3ydeHUE MpeaMera
«XuMuUs» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIUPEHHE W YTIIyOJICHHE
TEOPETUYECKOW U MPAKTUYECKOM TMOJATOTOBKM OOYYalOIIUXCs, BBIOPABIINX
onpenenéHHpli  npoduwib o0ydeHHs, B TOM 4YHUCIE C MEPCIEKTUBOU
NOCJIEAYIONIET0 TOJyYeHHUs] XHMHUYECKOro O0pa3oBaHUs B OpraHU3alUsAX
npodeccuoHabHOTO 006pazoBanus. Hapsimy ¢ atum, B cBeTe TpedoBanuiit ®I'OC



COO x nyaHupyeMbIM pe3ysibTaTaM OCBOEHUS (erepalibHON 00pa3oBaTeIbHON
OpOrpaMMBbl CPEIHEro OOIIEro OoO0pa30BaHMS H3YyUEHUE MNpeaMeTa «XHUMHUD»
OPUEHTHPOBAHO TAKXE€ Ha pEIIEHUWE 3a/Jad BOCIUTAHUA W COLHUAIBHOIO
pa3BUTHs OOyYaromuxcs, Ha (OPMHUPOBAHUE y HHUX OOIIEHHTEIIEKTYaTbHBIX
YMEHUM, YMEHHUH palmoHaIN3alui y4eOHOro Tpyaa U 0000MIEHHBIX CITOCOOOB
JESTENIbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBIN, HAATIPEAMETHBIN XapakTep.

CocTaBimsOmIMMHA  OpeaMeTa «XUMHUS» Ha YpPOBHE  YIUIYOJIEHHOIO
U3YYEHUS ABIIOTCS yrayOnéHHble Kypebl — «Oprannyeckast Xumus» 1 «Oomias
U HeopraHumyeckas xumus». [lpu omnpeneneHun MNOAXOJ0B K OTOOpPY H
CTPYKTYPHOM OpPraHHM3alyy COJIEpkKaHUSA ITUX KypCOB B IpOrpaMMme 0 XHUMHH
3a ocHOBY mpuHATH TonoxkeHus DI'OC COO o paznmuumsax 0a30BOTO M
yIIyOJEHHOTO YPOBHEW U3YUYEHUS MIPEAMETA.

OcHoBy coaepxkanust KypcoB «Opranunyeckas xumus» u «OOmas u
HEOPraHWYeCKass XUMHUsD» COCTABISAET COBOKYNHOCTh IPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yY€HHUS IpeaMeTa. JTa cucreMa
3HAHUM IOJIy4aeT ONPEIAEIEHHOE TEOPETHYECKOE JOIOIHEHHUE, MO3BOJISIONIEE
OCO3HaHHO OCBOUTbH CYIIECTBEHHO OOJbIIMNA O0BEM (PAKTOIOrHYECKOTO
Marepuana. Tak, Ha yriiyOJIEHHOM YypOBHE H3y4yeHHUs MpeAaMeTa olecredyeHa
BO3MO>KHOCTh 3HAaYUTENILHOTO YyBEJIWYEHUs OOBEMA 3HAHUH O XUMHYECKHX
AJIEMEHTaX M CBOMCTBAX MX COCIUHEHHI Ha OCHOBE PACIIUPEHUS U YIiTyOJeHUs
MIPEACTABICHUIM O CTPOEHUU BEIIECTBA, XUMHUECKOW CBSA3U U 3aKOHOMEPHOCTX
MPOTEKaHUsl pPEaKUUi, pacCMAaTPUBAEMbIX C TOYKU 3pPEHUS XUMUYECKOH
KUHETUKA W TEepMOAMHAMUKH. VI3ydeHHe NepuogUYEecKOro 3akoHa U
[leproguueckoil  cCUCTEMBl ~ XUMHYECKMX  JJIEMEHTOB  Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IMPEJICTABICHUAX O CTPOCHHMM aToMa.
XuMHYECKas CBSI3b OOBSICHSAETCS C TOUKU 3PEHUS] SHEPreTUYECKUX M3MEHEHUI
npu e€ 00pa30BaHUU U PA3PYLIEHUH, a TAKKE C TOUKU 3PEHUS] MEXAHU3MOB €€
oOpazoBaHus. M3yueHue TUIOB pEAKIUN TOMOJHSAETCS (POPMUPOBAHUEM
MpEeICTaBICHUM 00 3JIEKTPOXUMHUECKUX MPOIeccax U JIEKTPOJIU3E PacilyiaBOB
U pacTBOPOB BEIIECTB. B Kypce OpraHM4ecKkoil XUMUU MPU PACCMOTPEHUH
PEaKIMOHHON CIMOCOOHOCTU COEQUMHEHUN yHensieTcss 0co0oe BHUMaHHE
BOIIpOocaM 00 DJJIEKTPOHHBIX 3(]QexTax, O B3aMMHOM BIHSIHUM AaTOMOB B
MOJIEKYJIaX U MEXAHU3MaxX peaKiuil.

Oco0oe 3HaueHHWE HMeEeT TO, YTO Ha COJEpKAaHUE KYpCOB XUMHUU
yrayOnEHHOTO YpOBHA HM3Y4Y€HHUs [UIs KJIACCOB OMNPEAENEHHOro Mpoduis
(rmaBHBIM 00pa30oM Ha WX CTPYKTYpY M XapakTep AOIMOJHEHHM K oO0Iiei
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIE TPeAMEThI. Tak,
HampuMep, B COJEP)KaHWU TMpeAMeTa MAJii KIACCOB XMMHKO-(PHU3UUECKOTO



npoduiisa 6osblioe 3HaUeHHE OyAyT UMETh 3JIEMEHThl y4eOHOro mMaTepuana 1o
oOmei xumuu. [lpy u3ydeHHM TpeaMeTa B JaHHOM cliydyae aklEeHT OyaeT
cleNlaH Ha OOIIHOCTh METOAOB TMO3HAHMA, OOIIHOCTh 3aKOHOB W TEOpUU B
XUMHHA U B (PU3UKE: aTOMHO-MOJIEKYJIsIipHas Teopus (MOJEKyJIspHas TeOpus B
¢u3nKe), 3aKOHBl COXPAHEHMUS] MACChl M DHEPTUU, 3aKOHBI TEPMOJUHAMUKH,
ANEKTPOJIN3A, PEACTABIICHHS O CTPOEHUHU BEIIECTB U JPYTOE.

B 10 )e Bpems B coaepKaHMM MpeaMeTa Uil KJIACCOB XMMHKO-
Ouonoruueckoro mpoduis 60NN yAETbHBIA BeC Oy/IeT UMETh OpraHudecKas
xumusi. B 3TOM ciywae mpenmocTaBiseTcs BO3MOXKHOCTH ISl Ooiiee
OOCTOSITETLHOTO PAaCCMOTPEHUs] XMMMYECKOM OpraHu3alid KIETKH Kak
OMOJIOTMYECKOM CHCTEMBbI, B COCTaB KOTOPOW BXOJAT, K IpHUMEpY, TaKue
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIUNHJbI, OEIKH, YTIEBOAbl, HYKJIECUHOBBIE
KHUCJOTHI U pyrue. [Ipn 5ToOM 3HaHMS O COCTaBE M CBOMCTBAaX IPEACTABUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIy’)KAT OCHOBOW ISl M3Y4YCHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXaHUSI, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHHs OCHOB HAy4YHOI'O MHPOBO33PEHHUS, OCBOCHUS
OOILIEHAyYHbIX METOJIOB MO3HAHUS W OIbITa NPAKTUYECKOTO IMPUMEHEHHUS
HayYHbIX 3HAHUW H3y4YeHUE MpeameTa «XUMHUsS» Ha YriayOJEéHHOM YpOBHE
OCHOBAHO Ha MEXIPEIMETHBIX CBA3AX C YUYEOHBIMH NMPEAMETAMHU, BXOIAIIUMHU B
COCTaB  MpeAMETHbIX  obnacteil  «EcTecTBeHHO-HayuyHBIE  MPEAMETHI»,
«MareMartuka 1 nuHpopmaTrKa» u «PyCcCKHil SI3bIK U JIUTEPATYPay.

[Ipu u3zydyeHun yueOHOro mpeamera «XUMHs» Ha YIiyOJEHHOM YpPOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOIO M CpeIHero obmiero oOpazoBaHus (Ha
0a30BOM  ypoOBHE), 3ajaueld  IEpPBOCTCIICHHON  3HAYMMOCTH  SIBJISICTCS
dbopMupoBaHHE OCHOB HAyKM XHMHH KaK 00JacTH  COBPEMEHHOIO
€CTECTBO3HAHMUSI, TPAKTUYECKOW JEATENBHOCTH YEJIIOBEKA W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. Perienue 3Toi 3amayu Ha YriayOn€HHOM
YPOBHE W3Yy4YE€HUS MIPEAMETA MPEAIIOJIAracT peau3altio TaKuX LeJIeH, Kak:

e (opmHpoBaHHE NPEACTABICHUN: O MaTepUAIbHOM EIWHCTBE MHDPA,
3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SBICHUM IIPUPOIBI, O MECTE
XUMHH B CHCTEME €CTECTBEHHBIX HAayK W €€ Beayled poJIh B
o0ecreyeHnn YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA: B PEILICHUU
po0JIeM DKOJOTHUUECKOM, IHEPTETHUYECCKON M MHUIICBON 0€30MacHOCTH,
B PAa3BUTUM MEAMIMHBI, CO3JaHMM HOBBIX MaTEpHUATIOB, HOBBIX
HUCTOYHHKOB SHEPTHH, B oOecrieyeHnu PalMOHAIIBHOTO
OPUPOAOIIONb30BaHUsA, B (POPMUPOBAHMM MHPOBO33PEHUS U 0OIIEH
KyJIbTYphl ~YE€JOBEKa, a TakKKe SKOJOTMYECKH OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CpELE;



OCBOCHUE CHUCTEMBl 3HAHUMW, JIEKAIMUX B OCHOBE XUMHUYECKOU
COCTaBIIAIOLIEH €CTECTBEHHO-HAYYHOU KApTHUHBI MUpa:
byHIaMEHTAIBHBIX MTOHSATHH, 3aKOHOB M TEOPUN XUMHH, COBPEMEHHBIX
MPEJICTABICHUI O CTPOCHUU BEILIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJSIPHOM, O TEPMOAUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEaKIUi, O
XUMHUYECKOM PAaBHOBECHM, PACTBOpax M JHUCHEPCHBIX CUCTEMaxX, 00
OOIIMX HayYHBIX MPUHIMIIAX XUMUYECKOTO MPOU3BOICTBA;
dopmupoBaHne y  OOyYarOmMXCS  OCO3HAHHOTO  TOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUUYECKHX 3HAHUM JUIsI OOBSICHEHUS
KITFOUEBBIX UJCH U MPOOJIeM COBPEMEHHON XMMHH, JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS  SIBJICHUM, WMEIOIIUX  €CTECTBEHHO-HAYYHYIO
MPUPOY; TPAMOTHOIO pPEIICHHUS Mpo0JieM, CBS3aHHBIX C XHUMHEH,
IIPOTHO3UPOBAHUs, aHajlW3a MU OLEHKU C IMO3ULHUM HKOJIOTMYECKON
0e30macHOCTH  TIOCHIEJICTBUI  OBITOBOM U MPOW3BOJICTBEHHOMU
NEATEIPHOCTH YEJIOBEKA, CBA3aHHOM C XMMUYECKHM MPOU3BOJICTBOM,
HCIIOJIb30BAaHUEM U NIEPEPAOOTKOM BEIIECTB;

yriyOJieHue TpPEACTaBICHUA O Hay4dHbIX MeETOJaxX IIO3HaHUS,
HEOOXOUMBIX JJI MPUOOPETEHUS] YMEHHM OPUEHTUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMUYECKHUX SIBICHHUM, WMEIOIIMX MECTO B
MPUPOJE, B MPAKTUYECKON ACATEIBHOCTH Y MOBCEIHEBHON KU3HU.

B miaHe peanuzanuu NEepBOOYEPEIHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(yHKUMNA NETOCTHON CUCTEMBI CpeTHEro o01ero o0pa3oBaHus MpU U3yYEHUU
npeaMera «XUMHS» Ha YIIyOJIEHHOM ypOBHE O0COOYI0 aKTyalbHOCTh
IpUOOPETAIOT TaKUE LIEJU U 33/1a4H, KaK:

BOCIIUTaHHE YOCKIEHHOCTH B TO3HABACMOCTH SIBJICHUN IPUPOIBI,
YBOXKCHHsSI K TMPOIIECCY TBOPYECTBA B OO0JIACTH TEOPETHUYCCKHX H
NPUKJIATHBIX UCCIICIOBAaHUHN B XUMHUH, (POPMUPOBAHNE MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO W IIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCHHMTAHUIO HAa  OCHOBE  YCBOCHHUS
00IIIeueI0BEUECKUX [IEHHOCTEH;

pa3BUTHE  TIO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYaIbHBIX M
TBOPUYECKUX CIIOCOOHOCTEH 0O0y4aromuxcs, (GOpMHUpPOBAHUE Y HUX
CO3HATEJILHOrO OTHOIICHUSA K CamMOOOpa30BaHUI0 M HENPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCIEHIHOH MNpo(ecCHOHANIBHOW U
OOIIIECTBEHHOMN JIeATEIBHOCTH, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY
3I0POBBIO U IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;



e (opMupoBaHuE yMEHUN U HABBIKOB PAa3yMHOTO MPUPOJIONOJIb30BAHUS,
pPa3BUTHE  DKOJOTMYECKOM  KyJIbTYphl, IMPUOOPETEHHUE  OIbITa
00111eCTBEHHO-TI0JIE3HON AKOJIOTUUECKOM NeSITEIbHOCTH.

OOmiee 4HCIIO 4YacoB, MPEAYCMOTPEHHBIX JUIsl W3Y4YCHUS XUMHHM Ha
yrayOJeHHOM YpOBHE CpeiHero obiero oopazoBanus, coctapiser 204 yacos:
B 10 xmacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102 gaca (3 gaca B
HEJICITIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKOM XUMMH.

[IpenmMer w 3HaYeHUWE OPraHUYECKOM XUMHUH, MPEICTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHUM.

DNEeKTPOHHOE CTPOCHHE aTroMa YTriepojia: OCHOBHOE U BO30YXKIAEHHOE
COCTOsIHMS. BalleHTHbIE BO3MOXXHOCTH aToMa yIJiepoaa. XHMMHUYECKasl CBS3b B
OpraHUYEeCKUX COEAMHEHUSX. THuIbl TUOPUIM3ALMK AaTOMHBIX OpOuTaneu
yriaepoaa. MexaHu3mbl 00pa3oBaHUsl KOBAJICHTHOW CBs3U (OOMEHHBIA U
JOHOPHO-aKIENTOpHbIN). TuIbl mepekpbhIBaHUS aTOMHBIX opOuTaneil, - u m-
cBa3u. OnuHapHas, [BOMHAasA U TpoilHas cBsa3b. CrnocoObl pa3pbiBa CBs3EM B
MOJIEKYJIaX OpraHu4eckux BemecTB. IloHsTHE 0 CcBOOOAHOM pajguKae,
HyKJIeopuie U 3eKTpoduie.

Teopust cTpoeHuss opraHuyeckux coenuHeHuid A.M. byrtiepoBa u
COBPEMEHHBIE MPEIACTABICHUS O CTPYKTYpe MOJEKYJI. 3HAauy€HUE TEOPHUH
CTPOEHUS OPraHUYECKHX COEAMHEHU. MOJeKynspHble W CTPYKTYpHBIE
dopmynbl.  CtpykTypHble (GOpMYJbl  pa3IMYHBIX BUIOB: pa3BEPHYTas,
COKpami€HHas, ckenetHas. HM3omepusa. Buasl wu3omepun: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHbIE 3G EKTbl B MOJIEKYJIaX OpPraHMYeCKHUX
COCIMHEHUM (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenue o KiaccuPuUKauMyu OpraHudeckux BewecTB. [loHaTHe O
(yHKUIMOHATBHOU rpymie. ['omonorus. ['omonornueckue pAOBIL.
Cucremarnueckass HoMmeHkiaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTAEJBHBIX MPEICTABUTENCH.

OcobenHocTy U Ki1accuduKalys opraHuueckux peakiuil. OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKON XUMUHU.

DOKcnepruMeHTaIbHbIE METOAbl U3YyYEHHsI BEUIECTB W UX MPEBPAILlCHMIA:
O3HaKOMJIEHHE ¢ OOpa3lamMy OpraHMYeCKHX BEIIECTB M MaTepualaMH Ha HX
OCHOBE, ONBITHI MO MPEBPAILICHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(naBrnenue, OOyraMBaHUE M TOPEHHUE), KOHCTPYMPOBAHUE MOJIEIEH MOJEKYII
OpraHUYeCKUX BEIIECTB.

YraeBoaopoanl.

Anxanpl. ['OMonorn4eckuii psij ankaHoB, 001mas popMyia, HOMEHKIATypa
U U30MeEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB,



Sp3-rubpuan3anus aTOMHBIX OpOMTAlel yriepojaa, G-CBs3b. MduU3MUYecKue
CBOMCTBA aJIKaHOB.

XHWMHUYECKUE CBOWCTBA QJIKAHOB: PEAKLMHM 3aMEILEHUs, HU30MEpHU3aLMH,
JNErHIPUPOBAHMS, TUKIN3AIMU, TUPOJIU3a, KpeKruHra, ropenus. [IpencraBnenue
0 MEXaHNU3ME PEaKIUi paJuKAIbHOIO 3aAMEILCHHUS.

Haxoxnenue B npupose. CriocoObl MOTydeHUs: U IPUMEHEHHUE aJIKaHOB.

Huknoankanpl. OOmas  Qopmyna, HOMEHKIATypa U H30MEpHsL.
OcoOEHHOCTH CTPOEHHMSI W XUMHYECKHX CBOMCTB MalbIX (LIMKJIOIPOIaH,
IUKJIOOYTaH) © OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) IIUKIIOATKAHOB.
Crioco0bl MoJTyueHus: ¥ NPUMEHEHUE [IMKJIOAJIKaHOB.

Anxensl.  ['omonornueckuit  psii ankeHoB, obOmas  Qopmyna,
HOMEHKJIaTypa. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
aJKEHOB, SP>-rMOpUAM3alUs aTOMHBIX OpOWTalnedl yriuepoga, G- M T-CBS3M.
CrpykrypHas u reomeTpuyeckas (uuc-TpaHc-) wuzomepusa. Puznueckue
CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOMCTBA: PEAKUHUH IPUCOECTUHEHUS,
3aMEILECHUS B (.-II0JI0KEHUE IIPU IBOMHOM CBSI3H, OJIUMEPHU3ALMN U OKUCIICHUS.
IIpaBuno MapkoBHuKOBa. KadecTBEHHbIE peakUMH HAa JBOMHYIO CBS3b.
CrocoObl OJly4eHHS U IPUMEHEHHE aJIKEHOB.

AnKanueHsl. Knaccudpukanus JIKAJEHOB (conpspkEHHBIE,
U30JIMPOBAHHbIE, KyMyauposanHuvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U
XMMHUYECKUX CBOWMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoenuHeHue.
[Tonumepuzanust conpsKEHHbIX AUEHOB. CrocoObl MOMYyYEeHUsS] U TPUMEHEHHUE
AJKaJUEHOB.

Anxunbl.  ['omonoruueckuii  psax  ajdkuHOB, oOmas  dopmya,
HOMEHKJIaTypa M HM30MEpHUsl. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJl ~QJKWHOB, Sp-TUOpUAM3alUsl aTOMHBIX OpOWTalield  yriaepoja.
®u3MUEeCKUe CBOMCTBA  AJNKMHOB. XMMHMYECKME  CBOMCTBA:  PEaKUUU
OPUCOECAUHEHUS, IUMEpPU3ALMM M TpUMEpHU3auuu, OKucieHus. KuciorHeie
CBOWCTBA AQJKMHOB, HMMEIOIIMX KOHILIEBYIO TPOMHYIO CBs3b. KadyecTBeHHBIE
peaxkiuu Ha TPOHWHYIO CBsA3b. CrIOCcOOBI MOTy4YeHUs U TPUMEHEHUE aJIKHOB.

ApomaTrueckue yrieBoaopojibl (apeHbl). ['oMonornyeckuil psii apeHos,
obmast  ¢gopmyna, HOMEHKJIATypa MW  HM30MEpUsi.  ODJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH3oia. PU3nyeckue CBOWCTBA
apeHoB. XMMHUECKHE CBOICTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEILICHUS
B OEH30JbHOM KOJIBIIE U YTIEBOAOPOJAHOM paJUKale, Peakiuu MPUCOeIUHECHHUS,
OKHCJeHHE ToMosioroB Oenzona. IIpencraBienne 00 OpPUEHTUPYIOIIEM
JNEUCTBUM 3aMECTUTENe B OEH30JbHOM KOJbIE HA MpUMEPE AIKUIbHBIX
paaukanoB, KApOOKCUIbHOM, THAPOKCUIBHON, aMUHO- U HUTPOTPYIIIbI, aTOMOB



rajjoreHoB. OCOOEHHOCTH XMMMYECKHUX CBOMCTB crtupoda. Ilonmumepusanus
ctuposia. CriocoObl NOJTy4yeHUsI U IPUMEHEHUE APOMATUYECKUX YTIIEBOIOPOAOB.

[Ipuponnbiit  ra3. Ilomytueie Hedrsanbie ra3el. Hedpts u €
npoucxoxaeHue. KaMeHHbll yroib U OpOAYKTHl €ro mepepadoTku. CrocoObl
nepepaboTKu He(QTU: NEPEroHKa, KPEKUHI (TEPMUYECKHH, KaTaTuTHYECKUM),
pudpopmuHr, nuponus. [IponykTel nepepaboTku HedTH, MX NPUMEHEHUE B
MIPOMBILIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DIEeKTPOHHOE CTPOECHHME TajJOTrE€HIIPOU3BOAHBIX YIJIEBOJOPOJOB. Peakunu
3aMEIIEHUs] TaJoreHa Ha THIPOKCOrpyMIy, HUTPOTPYINIY, LHAHOTPYIIILY,
amuHoOrpynmy. JleiicTBHE Ha TaJOre€HIPOU3BOAHBIE BOJHOTO M CIMPTOBOIO
pactBopa menoun. BzauMoieiicTBUE NUTATON€HAIKAHOB C MArHUEM U IIUHKOM.
[lomaTHE O  METAUIOOPraHMYECKHUX  COEAUHEHWsX.  Mcmosb3oBaHue
raJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOJOB B OBITY, TEXHMKE W NPHU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABI HW3YUYEHHUs BEIIECTB M UX MPEBPAILCHHM:
u3ydyeHue  (PU3MYECKUX  CBOWCTB  YIVIEBOJOPOJIOB  (PacTBOPHUMOCTB),
KAUeCTBEHHBIX PEAKLMI yIIeBOJAOPOIOB Pa3IMYHBIX KJIAaccoB (0OeclBEeUMBaHUE
OpOMHOI WJIM MOJHOM BOJIbI, pacTBOpa IMEepMaHIraHaTa Kajus, B3auMOJICHCTBUE
alleTWJieHa C aMMHayHbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy>XeHHEe yriepoja W BOJOPOAAa B OPraHMYECKUX BEIIECTBAaX, MOJyYECHHE
ATUJIEHA M U3YYEHUE €ro CBOMCTB, O3HAKOMJIeHHE ¢ KoJuekuusmu «HedTb» u
«Yromnb», ¢ oOpa3laMH IIaCTMAacC, Kay4yKOB W PpE3UHBI, MOJIETUPOBAHHE
MOJIEKYJI YTJI€BOJOPOIOB U TAIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciaopoacoaepxkamme opranudeckue CoOeJMHCHUS.

[IpenenbHble OAHOATOMHBIE COUPTHL. CTpoeHHE MOJIEKYJ (Ha mpumepe
MeTaHola U 3TaHojsa). ['omonorunueckuil psig, obOmas Qopmyna, uzomepus,
HOMEHKJIaTypa U kiaccupukauus. Dusnueckue CBOWCTBA MpeneIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOAOpPOIHBIE CBSI3M MEXKIAY MOJEKYJIaMH CIIHPTOB.
XVMMHUYECKHE CBOWCTBA: pPEAKUWW 3aMEIIEHUs, JAETUAPATALNH, OKHUCIICHHMS,
B3aMMOJIEUCTBHE C OPraHUYECKMMH M HEOPraHMYECKUMHU  KHUCIOTAMH.
KauecTBenHasi peakuusi Ha OJHOATOMHBbIE cHupThl. JlelicTBUe 3TaHONA U
METaHOJia Ha opraHu3M uenoBeka. CrnocoObl MOSyYyeHUs MU TPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OcCOOEHHOCTH (HU3UIECKUX
Y XUMHAYECKUX CBOMCTB.

MHoOroaroMHble COUPTHl — STUJIEHTJIMKOIb U TIOUUEpuH. Puznyueckue u
XUMUYECKUE  CBOMCTBA:  pEaKIMM  3aMEIEHHs, B3aUMOJCICTBUE  C



OpPraHMYECKHMU M HEOPTaHWYECKMMHU KHUCIIOTaMM, Ka4eCTBEHHAs pPEaKIMs Ha
MHOTOaToMHble  cnupThl.  llpencraBineHne 0 MeXaHU3ME — peakuui
HykieopuiapbHOro 3amernieHus. JlelicTBue Ha opranu3m dyenoBeka. CrocoObl
MOJIyYEHHUsI U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHue MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIIBI U
OensomnpHOrO siapa. dusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (enona. KauecTBeHHble peakuuu Ha (eHos. TOKCHYHOCTH (heHoIa.
CriocoOsI mostydeHus U npuMenenue gpexona. Genondopmanpaeruatas cMoa.

KapOonumnbHble COENUHEHUSI — aNbACTUABl U KETOHBI. OJIEKTPOHHOE
CTpOoeHHE KapOOHWIBbHON TIpynnbl. ['oMonornueckue psabl anbIeTUI0OB U
KETOHOB, o01Iast Gpopmyna, n3oMepus U HoMeHkinarypa. dusnueckue cBoiicTBa
aNbJETUOB M KETOHOB. XHMHYECKHME CBOMCTBA aJbJETHJIOB U KETOHOB:
peakuuu npucoenuHeHus. OKUCICHUE allbJIETUI0B, KAUeCTBEHHbIE PEaKLUU Ha
anbaeruibl. CrnocoObl MOTy4YeHHs] U TPUMEHEHUE allbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBbIE KHUCIOTHL. OcobGeHHOCTH
CTPOCHHMSI MOJIEKYJ]l KapOOHOBBIX KHCIOT. M3omepus M HOMEHKIATypa.
®u3znyeckre CBOWCTBA OJHOOCHOBHBIX MHPEIEIbHBIX KapOOHOBBIX KHCIIOT.
Bonopoansie cBsI3u MeXAy MOJIEKYJIaMH KapOOHOBBIX KHCIJIOT. XHUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peaklns dTePUPUKALUU, PEAKIIUHN C yUACTUEM
yIJI€BOJOPOAHOrO pajukaiga. OcoOEHHOCTH CBOMCTB MYpaBbHMHOW KHCIOTBHI.

[TonsiTHE O TPOU3BOMHBIX KapOOHOBBIX KHCIOT — CIIOKHBIX J(upax.
Muoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX U
apOMaTHYECKHUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX KHCIIOT,

I'UJIPOKCUKApOOHOBBIX KUCIOT. [IpencraBuTeny BhICHIMX KapOOHOBBIX KHUCIOT:
CTEapUHOBAsl, NAJLMUTUHOBAS, OJICUHOBAs, JIUHOIE6A, NTUHONEHOE8A KUCIIOTHI.
CnocoObl OJy4eHHs U IPUMEHEHHE KapOOHOBBIX KUCTIOT.

Cnoxusble 3¢upsl. ['oMonoruvyeckui psa, oodmas Gopmyia, u3oMepus U
HOMEHKJIarypa. Ou3znueckne U XMMHUYECKUE CBOWCTBA: TUAPOJIU3 B KUCIOU U
IEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pusnueckre 1 XMMHUYECKHE CBOMCTBA JKUPOB: THAPOIIU3
B KHUCJIOW M 1IesouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COIEPKAIINX
OCTATKH HEMPEAEIIbHBIX KUPHBIX KUCIOT. JKUpHI B IPUPOJE.

MBpBIL14 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HX MOIOIIEE ACHCTBUE.

OObmas xapakTepucTuka yriaeBoaoB. Kinaccudukanus yrieBogoB (MOHO-,
IU- U 1nonucaxapuibl). MoHoOcaxapuabl: TJIOKO3a, (PPYKTO3a, TalaKTo3a,
pubo3a, ae3zokcupuOo3a. PuU3NYECKHE CBONCTBA M HAXOXJACHHE B IMPHUPOJIE.
®dorocuHTe3. XUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUMU C YYaCTUEM
CIUPTOBBIX M aJBJETUIHOW TPYII, CIUPTOBOE U MOJOYHOKHUCIOE OpOKEHHE.



[IpyumeHeHne TIIOKO3bl, €€ 3HAY€HUE B IKUZHEACATEIBbHOCTU OpraHu3Ma.
Jucaxapuapl: caxapo3a, MajbTO3a M Jakro3a. BoccTaHaBIMBAaOIIME H
HEBOCCTaHaBJIMBAIOIIKE aucaxapuibl. I mapomus nucaxapuaos. Haxoxaenue B
npupone u npuMmenenue. llonmncaxapuapl: kpaxman, INIMKOTEH U LEJUIFOJIO3A.
CrpoeHne MakpoOMOJIEKYJl Kpaxmalla, TJIMKOT€HAa W LEJUII0N03bl. Pu3ndeckue
CBOWCTBAa KpaxMmajla UM UEJUII0J03bl. XMMHUYECKHME CBOMCTBA Kpaxmala:
TUAPOIN3, KA4eCTBEHHAs peakuuss C HOAOM. XUMHYECKHME CBOWCTBA
LEJUTIONO3bL:  THIAPOJN3, TMojdydeHue d¢GupoB uewmono3sl. llonarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN IIENK).

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M UX IPEBPAIICHUIL:
pPacTBOPUMOCTb PA3JIMYHBIX CIHMPTOB B BOJE, B3aUMOJCHCTBHE 3TaHOIA C
HaTpUEM, OKHCIIEHHE HTUJIOBOTO CIUPTAa B aJIbJErHJ Ha PACKAJEHHOW METHOMU
MIPOBOJIOKE, OKUCJEHUE STUJIOBOrO CHHpPTA IUXPOMATOM Kaliud (BO3MOKHO
UCIIOJIb30BAaHUE BHUICOMATEPUAIOB), KAYECTBEHHbBIE PEAKIIMM Ha abJIETUIBI (C
ruapokcusiom  guammuncepe6pa(l) u  rugpokcupom  meau(Il)), peaxius
rmnepuHa ¢ ruapokcugom  Menu(Il), xumMuueckwe CcBOMCTBa pacTBopa
YKCYCHOM KHCIIOTBI, B3aMMOJEUCTBHE pPacTBOpPA TJIIOKO3bI C THUIPOKCHIOM
meau(1l), B3aumoneiicTBie Kpaxmana C MOJIOM, PEIICHUE 3KCIEPUMEHTAIbHBIX
3amay o TemaM «Cruptel U denonb», «KapOoHoBbie kucaoThl. CloKHbBIE
3(UpBD.

A3o0TcoAep:KalMe OPraHnYecKre CoeAUHEHUs.

AMHHBI — OpraHM4YecKkhe Npou3BOAHbIE ammuaka. Kiaccudukarms
aMUHOB: anudaTHUYeCKue U apOMATHUYECKUE, TEPBUYHBIC, BTOPUYHBIC W
TpeTuunbie. CTpoeHne MoJieKys, o01mas Gpopmyia, u3oMepusi, HOMEHKIATypa U
¢usznueckue CBOMCTBA. XUMHUYECKOE CBOMCTBA anu(aTUYeCKHMX aMHUHOB:
OCHOBHBIE CBOMCTBA, AIKWJINPOBAHKUE, B3aNMOJCUCTBUE NIEPBUYHBIX AaMHUHOB C
a30THCTOU KUCHOTOW. COJIM aIKMIIAMMOHMUSL.

AHWINH — NOpEICTaBUTEIb aMUHOB apomaTuyeckoro psna. CrpoeHue
aHWIMHA. B3auMHOe BIMSHUE Tpynn aToOMOB B MOJIEKYJIE aHWIMHA.
Oco0EHHOCTH XMMHMYECKHX CBOMCTB aHWIMHA. KadecTBEHHbIE peakiuu Ha
aHwinH. CrnocoObl MNONyYeHHUsT W TNpPUMEHEHHE adu(paTUYECKUX AaMHUHOB.
[TonyyeHnue aHWIMHA U3 HUTPOOEH30JIA.

AmuHokucioTel. HoMeHnknaTypa u uzomepusi. OTaesibHbIe IPEACTaBUTENN
0-aMUHOKHCJIOT: TJIMIMUH, ajJaHuH. Ousndeckue CBOMCTBA aAMHUHOKHUCIOT.
XUMHUYECKHE CBOMCTBA aMMHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKUX
COCIMHEHMM, peakuus NOJIMKOHJEHCAlUU, OOpa30BaHWE NENTUAHOW CBS3M.
buonornueckoe 3HaueHne aMMHOKUCIOT. CUHTE3 ¥ TUAPOJINA3 TIENTUIOB.



benku kak npupoansie noaumepsl. [lepBuuHas, BTOpUYHAs U TpeTUUYHAs
CTpyKTypa OenKkoB. XUMHUYECKHE CBOWCTBA OCJIKOB: THUAPOIMU3, JEHATYpalMs,
KaueCTBEHHbBIEC PEAKLIUH Ha OCJIKU.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
pacTBOpeHHe OEJIKOB B BOJIE, AeHATypalusi OEJIKOB MPU HAarpeBaHUU, LIBETHHIC
peakuuu Ha O€JIKM, peIlIeHHe SKCIePUMEHTAIbHBIX 3aJa4 10 TeMam
«A3oTconepkaliye — OpraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OPTaHUYECKUX COCTUHEHUI.

BricokoMoJieKyJISIpHbIE COeINHEHNS.

OCHOBHBIE TIOHSATUS XHMHUU  BBICOKOMOJIEKYJISIPHBIX — COEIUHEHHIA:
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEIHSA
MoJiekyJsipHas macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISPHBIX
COCAMHEHUN — TOJIMMEPHU3ALIUS U TTOJTMKOHIECHCAIIHS.

[Tonmumepnbie Marepuanbl. [lmactmacchl (MONMMATUIICH, TOJUIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETHIMETAKPUIAT, MOJIUKApOOHATHI,
noJimdTUIeHTepedTanar). Y Tuiusaius 1 nepepadoTka miacTuka.

DnacToMephbl:  HAaTypaJIbHBIM  KaydyK, CHHTETHYECKHE  KaydyKu
(OyTaMeHOBBIN, XJTOPOMPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, WIEPCTh, MIENK), HCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAllPOH U JIaBCaH).

[Tomumepsbl CHEeUATBHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AIIEKTPOIPOBOISIIINE TOJUMEPHI, OMOpa3iaraeMble MOJUMEPHI).

DKCIEepUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacc, KayyyKOB, PpEIICHUE OSKCIEPUMEHTAIBHBIX 33a/ad 10 TEMeE
«Pacno3HaBaHue MIaCTMACC U BOJIOKOHY.

Pacuérnbie 3agaum.

Haxoxnenne mosekynsipHOM (OpMyIIbI OPraHMYECKOro COEAUMHEHUS TI0
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIMX B €ro COCTaB, HAaXOXJICHHE
MOJICKYJIIPHON (HOPMYJIBI OPraHUYECKOTO COCAMHEHHS MO Macce (00béMy)
MPOJIYKTOB CrOpaHusi, MO KOJMYECTBY BelllecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkIuy W/UiIM HUCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYPHOU (HOPMYJIIbI
OpPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB
MOJYYEHHUSI, ONPEIEICHUE O BbIXOAA MPOAYKTAa PEAKIMU OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeEXIpeaIMETHBIX CBS3€d IIPU U3YUYEHUU OPraHUYECKON
xumuun B 10 Kjacce OCYIIECTBISETCS dYepe3 HCIOJIb30BAHUE KaK OOIUX



€CTECTBEHHO-HAYYHBIX IMOHSATUH, TaK W TOHATUN, NPUHATHIX B OTAEIBHBIX
peaMeTax eCTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TIOHATHSA: SIBJICHHE, HAy4HbIM (HakT,
TUIOTE3a, TEOpHs, 3aKOH, aHalIM3, CHUHTE3, KiIacCHU(UKaius, HaOII0ICHHE,
U3MEpEHHE, FIKCIIEPUMEHT, MOJIEb, MOICTUPOBAHUE.

@dusuka: Marepusi, aroM, O3JEKTPOH, IPOTOH, HEWTPOH, MOJIEKYIIa,
DHEPTeTUYECKU YPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MYECKHE BETUYMHBI, CIUHUIIBI U3MEPEHHs, CKOPOCTh, SHEPTHUA,
Macca.

buonorus: knerka, opraHu3M, 3KocucTema, Ouocdepa, MeTabOIU3M,
HaCJIEJICTBEHHOCTh, aBTOTPO(MHBII U TreTepoTpOdHBIN TUIl TUTaHUSI, OPOKEHHE,
(oTOCHHTE3, [bIXaHUE, OEJIKH, YIJIEBOIbI, KUPbI, HYKICHMHOBBIE KHCIIOTHI,
(epMEHTBHL.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOIUIHBO.

TexHonorus: NHILEBbIE MPOAYKTHI, OCHOBBI PallMOHAJIBHOIO IHTaHUS,
MOIOLIUE CPEJICTBA, MaTEPUANIBI U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM.

Atom. CocTtaB aTOMHBIX SAep. XHUMUYECKHW 3ieMeHT. HM30TOorBbl.
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPTETUUECKHE
YpPOBHU M TOAYpPOBHU. ATOoMHBIE opOutanu. Krmaccudukamuss XUMUYECKUX
3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnipeneienre 37€KTPOHOB MO aTOMHBIM
opOuTaNAM. JEKTPOHHbIE KOH(UTYpallMM aTOMOB JJIEMEHTOB IE€pPBOrO—
4eTBEPTOrO MEPUOIOB B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUH, JIEKTPOHHBIE
KOH(MUTYpalMi HOHOB. DIEKTPOOTPHUIIATEIIBHOCTb.

Ilepuonnueckui 3akoH u llepuogmueckas cucTemMa XHUMHUYECKUX
snemeHTtoB .M. MenneneeBa. CBsi3b  NEPUOAMYECKOTO  3aKOHA U
ITeppoanyeckoil CUCTEMBI XMMHUUYECKUX DJIEMEHTOB C COBPEMEHHOU TEOpUEHN
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XHMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIaM U
nepuojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menzaeneena.

XuMHYECKast CBSA3b. BHIbl XUMHYECKOM CBSA3U: KOBAJICHTHAs, MOHHAs,
MeTajndeckas. MexaHu3mbl 00pa30BaHMsI KOBAJICHTHOM CBSI3M: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIM.  DHepruss W JjuHAa  CBs3U.  [lodsipHOCT®,



HaIIPaBJICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble CBA3M.
Bonopoanas cBsA3b. MeXMOIEKYISIPHBIE B3AUMOICHCTBHS.

BaJleHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJIEKYJ C HX TIE€OMETPHUYECKHMM CTPOCHHEM (Ha NpuMepe
COEIMHEHU 3JIEMEHTOB BTOPOTO IEPUOJIA).

IIpeacraBnenre 0 KOMILIEKCHBIX COEIMHEHMsIX. COCTaB KOMIUIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBareylb,  JMUIAaHJbl.  3HAYEHUE  KOMILUIEKCHBIX
coenuHeHni. [IoHATHE O KOOPAMHAIMOHHON XUMHH.

BemecTtBa MOJEKYyIAPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMA. Twmb
KPUCTAJUIMUECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

ITonarue o nqucrnepcHbIX cucremax. Mcrunnsie pactBopsl. [Ipencrasinenue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHUSI KOHLEHTPAILMU PaCTBOPOB:
MaccoBas J0JIs BEIIECTBA B PaCTBOPE, MOJISIPHAsI KOHIIEHTpauusa. HaceleHnnsie
Y HEHACBILLIEHHBIE PaCTBOPBI, PACTBOPUMOCTh. KpucTaioruaparsl.

Knaccupukanms u  HOMEHKIATypa  HEOPraHMYECKHX  BEIIECTB.
TpuBHanbHbIE Ha3BaHUA OTACIBHBIX IPEICTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukanus  XuMHUYECKMX  peakUMid B HEOPraHMYECKOM U
OpraHUYeCKON XMMHH. 3aKOH COXPAHEHUS MAacChl BEUIECTB; 3aKOH COXPAHCHMSI
U TIpPEBpalICHUs] PHEPIHMM MPU XUMHUECKHUX peakiusx. TermaoBbie 3¢ (eKTh
XUMHAYECKUX peakuuid. TepMOXUMHUYECKUE YPABHEHHS.

CkopocTh XMMHMYECKOM pEAaKIHH, €€ 3aBUCUMOCTh OT Pa3IM4HbIX
(akTopoB. 'oMOreHHbIie U reTeporeHHblie peakiuu. Katannus u kaTannu3aTopsl.

OOpatumble ¥ HeoOpaTHUMBIE pEaKIMU. XHWMHUYECKOE pPaBHOBECHE.
Koncranta xummyeckoro pasHoBecHs. DakTOpbl, BIMAIOLIME HA ITOJIOKEHUE
XUMHAYECKOTO PABHOBECHS: TEMIIEPATypa, JABJIICHHE U KOHIIEHTPALMU BEILIECTB,
ydacTByromuXx B peakuu. [Ipuanun Jle [larenbe.

OnexTponutuyeckas auccoruanus. CuibHbIE U clladble 3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOAHBIX PacTBOPOB: KUCJIOTHAs, HEUTpaJIbHAs,
menouHas. Bopopoanwiii nokazatens (pH) pactBopa. I'maponus cosneil.
Peakimu noHHoro ooMeHa.

OKHMCANTENBPHO-BOCCTAHOBUTENbHBIE  peakuuu. (CTeneHb  OKHUCIEHUS.
Oxuciurens M BOCCTaHOBHUTENb. lIpolecchl OKHCIEHHS W BOCCTAHOBJICHMS.
Baxnelnme OKMCIHTENIX M BOCCTAHOBHUTEIHM. METOM 3JIEKTPOHHOro OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTANBHBIE METOAbl M3YUYEHUs BELIECTB M HX IPEBPALLICHUI:
pa3lIoKEHHUE MEPOKCHAA BOAOpPOAA B IPUCYTCTBUM KarTaau3aTopa, MOIEIU
KPUCTAINIMYECKUX  PEIIETOK, TPOBEACHHE peakluuid HOHHOro OOMeEHa,



ompeJereHre Cpeibl PpaCTBOPOB C MOMOIIBI0 UHIUKATOPOB, U3YUEHUE BIUSHUSA
pa3NUYHBIX (PAKTOPOB HAa CKOPOCTh XHMMHUYECKOW pEaKIMu U TMOJOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xummusi.

[Tonoxenue HemetaiioB B Ilepuogmdeckoil cucteMe XUMHUYECKUX
anemeHtoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMS HMX aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJa, cephl, pocdopa u yrieposa).

Bomopon. Iomydenue, pru3ndeckue U XUMHYECKUE CBOWCTBA: PEAKIIUU C
METaJUZIaMAd M HEMETa/llaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA. [ MApHUIIBL.
TONNIMBHBIE ATIEMEHTHI.

lNanorensl. Haxoxenue B mpupojie, cnocoObl moydeHust, Pu3ndeckue u
XUMHUYECKUE CBOMCTBA. ["anoreHoBOOOPOIBL. Baxxueimmue
KHUCIIOPOJICOJIEpKAIllUEe  COCMWHEHUS  TaloreHoB.  JlaGoparopHble  H
IIPOMBIIICHHBIE CITIOCOOBI MOTy4YeHHUs rajioreHoB. [I[puMeHeHre rajJoreHoB u ux
COCIMHECHUM.

Kucnopon, o30H. JIlabopatopHbie ¥ MPOMBIIIIEHHBIE CIIOCOOBI MOJY4YeHUS
kuciopoaa. Gusnyeckre U XUMUUECKUE CBOMCTBA U MTPUMEHEHHUE KUCIOpOJia U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnaenue B TIpUpoOjE, CHOCOOBI TONy4YeHHs, (U3UUYCCKHE H
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepoi(IV), oxcun
cepri(VI). CepHucras u cepHas KUCIOTHI U uUX coju. OCOOEHHOCTH CBOWCTB
cepHOM KUCIIOTHI. [Ipumenenne cepbl U €€ COeAMHEHNN.

Azor. HaxoxxnmeHnue B mpupojnie, CIOCOObI TOJy4eHHs, (PU3NUYECKHE H
XUMUYECKUE CBOMCTBAa. AMMUAK, HUTpUAbL. OKcuabpl a3zoTta. A30TUCTas H
a30THasi KUCJIOTHI M uX cojid. OCOOEHHOCTH CBOMCTB a30THOM KHUCIIOTHI.
[IpuMeHeHure a30Ta ¥ ero COeIMHEHU. A30THbIE YI0OpEHUSI.

®dochop. Haxoxaenue B mpupoje, CriocoObl MOaydeHHs, (U3HISCKUE U
xumudeckue cBorctBa. Pochuanl u dhochun. Okcuabl docdopa, hochopHas
kuciota u e€ comu. [Ipumenenue docdopa u ero coegunenuii. DochopHbie
ya0OpeHus.

Yraepona, HaxoxaeHUEe B Tpupoje. AJUIOTpOmHBIE MOAUDUKAIIUU.
dusznueckre W XUMUYECKHE CBONCTBAa MPOCTBIX BEMIECTB, OOpPa30BAHHBIX
yriepogom. Oxkcun yraepoaa(ll), okcun yrinepona(IV), yronbHas kucinora u eé
COJIM. AKTUBUPOBAHHBIN YroJib, afcopouus. Oymnepensl, rpadeH, yriepoHbie
HaHOTPYOku. I[IpuMeHeHHe TPOCTHIX BELIECTB, OOpPa30BaHHBIX YIIIEPOIOM, U
€ro COeIMHEHUMN.



Kpemuuii. Haxoxxaenue B mpupoze, crnocoObl monydeHus, Gu3ndeckue u
xumuueckue cBoiictBa. Okcun kpeMHus(1V), kpeMHHEBast KUCIIOTa, CUIMKATHI.
[Ipumenenune kpemHHuss U ero coefauHeHuil. CTEK0, ero MoJydeHue, BUIBI
CTEKJIa.

[Tonoxxenne wmertamwioB B Ilepuogmueckoil cucTeMe XMMHUYECKHX
751eMeHTOB. (OCOOEHHOCTH CTPOEHHUSI JJEKTPOHHBIX O00OJOYEK aTOMOB
MmetamioB. O0mme gusuveckre cBoicTBa MeTalioB. [IpuMeHeHne MeTamioB B
ObITy U TexHuke. CIiiaBbl METaJIIOB.

DNEKTPOXUMHYCCKUI psii HampspkeHUH MeTtauioB. OOIuMe CrocoOs

HOJTYYCHUS METaJUIOB: THIPOMETAILTYPIHS, NUPOMETAILTYPT U,
anektpoMeTaiutyprus. [lonstue o xoppo3un meramioB. CriocoObl 3allUTHI OT
KOPPO3UH.

O6mas xapakrepuctuka metamioB [A-rpynnsl [leproguyeckoil cucteMsl
XUMUYECKUX OdjeMeHToB. HaTpuil u kanwmii: mnoiydeHue, Qu3nuecKue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCAUHECHUMN.

O6mas xapakrepuctuka MetaiioB [IA-rpynmnsl [lepuogundeckoit cucTeMsl
XUMUYECKUX DJEMEHTOB. MarHuii W KajablUid: TOdydyeHue, (U3nYecKue Hu
XUMHAYECKUE CBOWCTBA, NMPUMEHEHHE IPOCTHIX BEIIECTB M HX COCIWHECHUM.
JXKécTtkocTb BOBI U CIOCOOBI €€ yCTPaHEHMUS.

AmoMuHMii: TonmydyeHue, (QuU3MYEecKHue U XUMUYECKHE CBOWCTBA,
MIPUMEHEHUE MPOCTOr0 BEIIECTBA M €ro COCAMHEHW. AMQOTEpHbIE CBOWCTBA
OKCHJIa ¥ TUAPOKCUJIA ATFOMUHUS, TUAPOKCOKOMILIEKCHI AIIFOMUAHHSL.

OOmast xapakTepucTHKa MeTauioB noOouHblx mnoarpynn (b-rpymm)
[Teproanyeckoi CUCTEMBbI XUMUYECKUX JIEMEHTOB.

Pu3nuecKre U XMMUYECKUE CBOMCTBA XpoMa M €ro coequHeHuil. OKCHIbI
u rugpokeuasl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl u 1uxpomarsl, UX
OKHCIIUTENIbHBIE CBOMCTBA. [lonydeHne u npuMEHEHHE XpoMma.

Pu3nyecKkne M XUMHUYECKME CBOMCTBA MapraHiia U €ro COCIUHEHUM.
Baxwnelimme coenunenus wMapranua(ll), wmapranna(IV), wmapranua(VI) wu
mapranua( VII). Ilepmanranar kanusi, ero OKUCIUTENIbHbIE CBOMCTBA.

duznueckue M XUMHYECKHE CBOMCTBA JKejie3a M €ro COeIUHEHUM.
Oxcunpl, rugpokcuasl u conu xeneza(ll) wm xeneza(Ill). Ilomyuenue wu
IIPUMEHEHUE XKEJEe3a U €ro CIUIaBOB.

Pu3nUeCKne U XUMHYECKUE CBOMCTBA MeIH U €€ coeauHeHul. [lomyuenune
Y IPUMEHEHUE MEU U €€ COEAUHEHN.

Huuk: nonydyenue, GU3NUECKUE U XUMHUYECKUE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJA W THAPOKCHAA LHWHKA, THIPOKCOKOMIUIEKCHI IIMHKA.
IIprMeHenne NUHKA U €ro COEINHEHUM.



OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
U3y4eHue 00pa3lloB HEMETAIOB, TOPEHHE cephl, Gocdopa, xene3a, MarHus B
KHCIIOPOJE, M3YyYEHHE KOJUIEKIMH «MeTamibl M CIUIaBbl», B3aUMOJACHCTBUE
HIEJIOYHBIX W [IEJIOYHO3EMEIBHBIX METAJUIOB C  BOAOW  (BO3MOKHO
UCIIOJb30BAaHUE BHUAEOMATEPUATIOB), B3aWMOJACWUCTBUE IIMHKA M JKEJIe3a C
pacTBOpaMM KHUCJIOT WM IIEJIOYEH, KAYECTBEHHBIE PEAaKIIMM HA HEOPraHUYECKUE
AHUOHBI, KaTHOH BOJOPOJAa M KAaTHOHBI METAJUIOB, B3aUMOJIECHCTBHE
TUAPOKCUIOB AIFOMUHUS U IIMHKA C pAaCTBOPAaMU KHUCIOT U LIENOYEH, perIeHue
AKCIIEPUMEHTAJIBHBIX 3a/1a4d 1o Temam «l anoreHsn», «Cepa U €€ COeTuHEHUS,
«A30Tr u ¢ochop U uX coeguHEHUs», «MeTamibl TNIaBHBIX HOATPYMIDY,
«Mertaibl NOOOYHBIX MOATPYIIID.

XUMHUS U KU3Hb.

Pons xumum B oOecriedeHMM YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA.
[lonsiTMe O Hay4YHBIX METOJAX MO3HAHUSA M METOAOJOTMU HAYYHOIO
UCCJIEI0BAHMSI. HayuHple =~ HOpUHLMIIBI ~ OpPraHU3allMM  XHMHYECKOIO
npousBoAcTBa. [IpomblluieHHbIE CHOCOOBI MOJyYEHUs Ba)KHEHIIMX BELECTB
(Ha mpumepe TNPOU3BOACTBA aMMMAaKa, CEPHOW KHUCJIOTHI, METAHOJA).
[IpomblllIeHHBIE CHOCOOBI MOJTYYEHHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsi3HEHME OKpYXKaroled cpeapl M ero nocieactsus. Poiap xumuu B
o0ecTieYeHUN dHEPIeTHICCKON 0€30IMacCHOCTH.

XuMusi ¥ 300pOBbE UenoBeKa. JlekapcTBeHHble cpeacTBa. I[lpaBuia
WCIIOJIb30BaHUsl JIEKAPCTBEHHBIX TNpenaparoB. Poiab XUMUM B  pa3BUTUHU
MEULHBI.

XUMUs MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J0OaBKU. Ponb xumuu B
o0ecreueHnr NUIIEeBOi 0€30MMaCHOCTH.

Kocmernueckne m mapdromepHsie cpenctBa. beitoBas xumud. IIpaBuna
0€30MacHOr0 MCHOJb30BAHMS MPENapaToB OBITOBOM XWMHHM B MOBCEIHEBHOM
KU3HH.

XAMHSI B CTPOMUTENBCTBE: BAXKHEHMIIME CTPOUTEIbHBIE MaTEpHAIIbI
(rleMeHT, 6eTOoH).

XuMHsI B CEIbCKOM XO3siicTBe. OpraHnyeckue W MHUHEPaJIbHbIE
ya0OpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaJIbl, KPACKH, CTEKIIO, KEpaMUKA.
Marepuansl ais 3neKTpoHUKH. HaHOTEXHOMIOT M.

PacuéTnrblie 3amaun.

Pacuérsl: Maccel BenecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce MM 00bEMY OJHOTO M3 YHACTBYIOIIMX B PEAKI[MU BEIIECTB,
Macchl (00bE€Ma, KOJTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU OJHO M3



BEIIECTB MUMEET MPUMECH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKkuuu, €clii OJHO W3 BELIECTB JAaHO B BHUJIE PACTBOPA C ONPEACIEHHOU
MAacCOBOM JIOJIEM PACTBOPEHHOTIO BENIECTBA, MACCOBOM JOJIM W MOJISIPHOM
KOHLIGHTPallMM BEIECTBA B PACTBOPE, JOJIA BBIXOJA MPOAYKTA PEAKLUUU OT
TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanmss MeXNpeAMETHBIX CBS3€H MNpU HM3y4eHHH OOweld U
HEOpraHn4ecKo XuMuM B 11 Kitacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE
KaKk OOLIMX €CTECTBEHHO-HAYYHbIX IOHATHUWA, TaK W MOHATHA, NPUHATHIX B
OTJZIEIBHBIX MIPEAMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAy4yHbl€ TIOHATHUSA: SIBJICHHUE, Hay4dHbId (akT,
TUI0TE3a, TEOPHsl, 3aKOH, aHallM3, CUHTE3, Kiaccu(ukauus, NEepHUOIUYHOCTD,
HaOII0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIIb, MOACINPOBAHUE.

@uznuka: Marepusi, MUKPOMHUDP, MAaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, HWOH, W30TOIbl, pPaaUO0aKTUBHOCTb, MOJIEKYJIA, SHEPreTHYECKU
YpOBEHb, BEILECTBO, TEJIO, OOBEM, arperarTHoe COCTOSHUE BEIIECTBA,
UJeaNbHbIA Ta3, (U3MYECKUE BEIUYHMHBI, €IUHUIBI H3MEPEHHs, CKOPOCTb,
JHEprus, Macca.

buonorust: knerka, opraHu3M, 3KocucTema, Ouocdepa, MeTabOIU3M,
MakKpoO- U MHUKPO3JIEMEHThI, O€JIKU, KUPBI, YIIEBObl, HYKJIEHHOBBIE KHCIIOTHI,
(epMEeHTBI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIJIMBO, PECYPCHI.

TexHoorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUTYPIHs, CTPOUTEIIbHBIE
MaTepHaIbl, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, nuueBas
MPOMBIIUIEHHOCTh, (papMalieBTHYECKasi MPOMBILIIEHHOCTb, MPOU3BOJCTBO
KOCMETUYECKHX MpenapaTroB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHASI IPOMBIILIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
OU3MKE HA VYPOBHE VIJIVBJIEHHOM VPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsI BBIJICICHBI CJICAYIOIIUE COCTABISIONIUE: OCO3HAHHE
00yYaIOIMUMUCA POCCUUCKON TIpaXKJaHCKOW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpA3BUTHIO,  CAMOCTOATEJIBHOCTH W CAMOOINPEACIICHUIO;  HaIIM4He
MOTHBAIlMM K OOyYEeHHIO; TOTOBHOCTb U CIOCOOHOCTH OOyYaroniuxcs
PYKOBOJICTBOBAThCSl TPHUHSATHIMU B OOIIECTBE TMpaBWJIaMU H HOpPMaMU
MOBEJICHUS; HAJIMYKE MPABOCO3HAHUS, SKOJOTMYECKON KYIbTYpPbl; CIIOCOOHOCTH
CTaBUTH LIEJU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pE3yJIbTATBl OCBOCHHS MNpeAMETa «XHUMHUS» OTPakKaroT
c(hOPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcsi B MpoIecce peau3aiui 00pa3oBaTeIbHON JeATETLHOCTH.

JIn4HOCTHBIE pE3yJIbTATBl OCBOCHHS MpeAMETa «XHUMHUS» OTPakKaroT
c(hOpPMHUPOBAHHOCTh OMbITA MO3HABATEILHON M MPAKTUUYECKON JeATEeIbHOCTH
oOydJaromnuxcsi B Mporiecce peaansaiuy 00pa3oBaTebHON AeSTENHHOCTU, B TOM
YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHUS .

OCO3HaHMsSI  OOYYalOIMMHUCA CBOMX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEM, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MENKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON HESATEIBHOCTH NPHU CO3JaHUU
y4€OHBIX MTPOEKTOB, PEUICHUH YUYEOHBIX M MO3HABATEIbHBIX 3a/a4, BHITIOJHECHUT
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOT'O OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTCUYECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHYECKOTO
MPUWIOKEHUS XUMHHM, OCO3HAaHHMS TOTO, YTO JAHHBIE HAYKH €CThb PE3YJbTAT



JUIMTENIbHBIX HAOJIOACHUM, KPOMOTIUBBIX AKCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

MHTEpECa M NO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH WM TMOCIEAYIOIIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTEUECTBEHHOU XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBEACHUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMU
SBIICHUSIMHU, U IPUHUMATh OCO3HAHHBIE PELICHHs, OPUECHTHPYSICh HA MOPATIbHO-
HPAaBCTBEHHbIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE ITOBEJCHUE U MOCTYIIKA CBOMX TOBAPUUIEH C
MO3ULIMA HPABCTBEHHBIX W TIPAaBOBBIX HOPM M C YYETOM OCO3HAHMS
ITOCJIEACTBUAN MMOCTYIIKOB;

4) gpopmMupoBaHNs KyJIbTYPbI 310POBbSI:

NOHMMaHUsl IIEHHOCTEH 340poBOro M 0Oe3omacHOro oOpas3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILLIEHUS! K COOCTBEHHOMY (PU3UUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMIo/IeHns MpaBui 0€30MacHOro OOpallleHHs C BEIIECTBAMH B OBITY,
NOBCEHEBHOM )KU3HU, B TPYAOBOU IEATEIBHOCTH;

NOHMMaHHUsl LIEHHOCTH TMpaBUJ HWHAMBUIYAJIBHOTO U KOJUIEKTUBHOIO
0e30MacHOro MOBEAECHUS B CUTYyalUsX, YTPOKAIOIIMX 3J0POBBI0O U KU3HU
JIIOICH;

OCO3HaHWs  TOCIEACTBHM ¥  HENPHUATHS  BPEIHBIX  MPHUBBIYECK
(yrmoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHUS );

5) Tpy10BOIr0 BOCIMTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEOBATEIbCKON
NEeSATEeIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW UM JAPYrMX BHJAX
NEeSATENBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCcTHE B pEUICHUM MPAaKTUYECKUX 3ajad
COLIMAJIbHOW HANpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY HM3YYEHHIO Mpodeccuil pa3ivyHOro poja, B
TOM YHCJIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN TT0 XUMHUH,

YBaXEHUS K Tpyady, JIOIAM Tpyda W pe3ylbTataM TPYIOBOH
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIbHON TpaeKTOpUU
obOpazoBaHus, Oyayiier npodeccun U peanusalud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMHH, HUHTEPECOB
U IOTpeOHOCTeM 00111eCTBa;



6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1EJIECO00PA3HOT0 OTHOIICHUS K MPHUPOAEC KaK MCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUS TJI00aTBLHOTO XapaKTepa SKOJOTHUYECKHX MPOOJIeM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPELIBI;

OCO3HaHUs HEOOXOJMMOCTH UCIOJIb30BaHUSl JOCTHKEHUNW XUMUU IS
peILIeHUsT BOIPOCOB PAMOHAIBHOTO MPHUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JEUCTBHUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
MIPUPOTHON Cpesie, YMECHHUSI TPOTHO3UPOBATh HEOIArONPHUATHBIC YKOJIOTHICCKUE
MOCJEACTBUSA MPEIPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYUsI  PA3BUTOTO  DKOJIOTMYECKOTO  MBILUICHUS, 3KOJIOTUYECKOU
KYJIbTYpBI, OMNbITAa JEATEIBHOCTH 3KOJIOTUYECKON HAIPaBJICHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI MU B MIO3HABATEILHOM, KOMMYHUKATUBHON U COLMATBLHOM
IIPAKTUKE, CIOCOOHOCTHM W YMEHHUSA AaKTUBHO MPOTUBOCTOSITH HJCOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHON MPaKTUKY;

NOHUMAaHUSl CHeUPUKH XUMUU KaK HayKd, OCO3HaHUA €€ poiu B
(GbopMHpPOBaHMY PAIIMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3aHUH LIEITOCTHOTO
npeacTaBiieHus: 00 OKpYXKaroIleM MUPE Kak O €IMHCTBE MPUPO/IbI U YeJIOBEKa, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEM W pelIeHuHu MNpoOieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHH I  COBPEMEHHOM
UABUIM3ALUNA: B €€ TYMaHHCTUYECKOM HAIIPaBICHHOCTA W BAXKHOM pOJIA B
CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIBTYPbI, B PEIICHUU TJI00ATbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM U DKOJIOTMYECKOW Oe30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
o0ecreueHny yCIOBHM yCTEIIHOTO TPYAa M SKOJIOTHYECKHA KOMGPOPTHOMN KU3HH
Ka’kJIOro 4jeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: TOHHWMAaHUs CYIIHOCTH METOJIOB
MO3HAHMS, HUCMOJb3YeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJIH30BaTh TIOJly4aeMble 3HAHWS [JI1 aHaIW3a M OOBSICHEHUS SBICHUUN
OKPYXaUIEro MUpa M MPOUCXOIAIIMX B HEM HM3MEHCHHUH, YMEHUS J€JaTh
000CHOBaHHBIC 3aKJIOUYCHHMS HAa OCHOBE HAy4YHBIX (DaKTOB W MMEIOIIUXCS
JTAHHBIX C LIEJIBIO MOJIYUYEHHS JOCTOBEPHBIX BHIBOJOB;

CITIOCOOHOCTH CaMOCTOSTENILHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus IpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;



MHTEpeca K NO3HAHUIO, UCCIEA0BATEIBCKON IESITENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa3oBaHUI0, K aKTUBHOMY IIOJIyYCHHUIO HOBBIX 3HAHUUA MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3luyHbiXx  cdepax
npodeccuoHaNbHOM NESITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yJabTaThl OCBOCHHUS NPOrpaMMbl MO XUMHUHM Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pEHHUS  OOyYaronIuxcs
MEXIUCUUILIMHAPHbBIE (MeXTpeIMEeTHBIC) oOIIIeHayYHbIE MOHSATHS,
OTpaXKaIOUIUE IEJOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHEU(UKY METOIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (hakT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpPCAIbHBIC y4eOHbIC NEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIC, PETYJISTUBHbIE), oOecneuuBaromue (HOpMUpPOBAHUE
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLUATTBHON KOMIIETEHITUU O0YJarOIINXCS;

CIIOCOOHOCTb oOyyaroumxcs UCII0JIb30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUST W YHHUBEPCAJIbHBIC
yueOHbIE ICVCTBUS B TO3HABATEIILHON U COLIMAJIBHOM MIPAKTHUKE.

MertanpenMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATECIbHBIMA, KOMMYHHKATUBHBIMA H  PETYJISITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTENIbHO  (popMyNUpoOBaTh H  aKTyaIM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTPENENIATh IEeJIU JEATeIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C IOCTAaBICHHBIMHU
LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHHUS:
BBIJICJISITh XapaKTEePHbIC MPU3HAKU MOHITUN U YCTaHABIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA JJIs1 OOBSICHEHUS OTACIbHBIX (PaKTOB
U SIBJICHUM;

BBHIOMPATh OCHOBAHWMSI W KPUTEPUU JUIsl KiIacCU(PUKAIUA BEIIECTB U
XUMHUYECKUX PEaKIIUN;

YCTaHABIIMBaTh IPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTUYECKHE PpACCYXKICHUSI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTHH), BBIABJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYMSI B PACCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

OPUMEHSTh B  MPOILECCE€ TMO3HAHUS  UCIHOJb3YyEMbIE B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpeoOpa3oBBIBATH  MOJIEIbHBIC
MpPEJCTAaBICHUS] — XUMHUYECKUH 3HAK (CHMBOJI) DJJIEMEHTA, XUMHYECKAs
dbopmyna, ypaBHEHHE XHMHUYECKOW pEaKUMH — TMPU PEHICHUU Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 33Ja4, TPUMEHATh HAa3BAHHBIE MOJICIIbHbBIC
IPEACTABICHUS I BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEILECTB
U XUMUYECKUX PEAKIINMN.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eCTBUSA:

BJIaJICTh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XMMUYECKHUX
peaKuii;

dbopMmynupoBaTh 1M W 3aadyd  UCCIEOBaHUS, HCIOJIb30BaTh
MOCTaBJICHHBIE U CAaMOCTOSITEILHO C(OPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI U1 (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIQJIETh HABBIKAMM CaMOCTOSITEJIbHOIO TUIAHUPOBAHUS W MPOBEACHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAONIOAaTh 3a
XOJIOM  TIpoIlecca, CaMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
PE3yNbTaTOB UCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOCIIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM TMPOEKTHOM
NEeATEeIbHOCTH, TMPOSIBIATh CIOCOOHOCTh MU TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB pEIICHUS MPAKTUYECKUX 3aj]ay, MPUMEHEHUIO Pa3InYHbIX
METOJIOB MTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCSA B Pa3IMYHBIX HCTOYHUKAX HHQPOpMaluu (Hay4HO-
NONyJIIpHAs JINTEpaTypa XUMHUYECKOTO COJEpkKaHUs, CIPaBOUYHBIE MOCOOUs,
pecypcbl MHTepHeTa), aHaIM3UpOBaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popM



OpEICTaBICHUsA,  KPUTHMUECKH  OLEHMBaTb €€  JIOCTOBEPHOCTb U
HENPOTUBOPEUYUBOCTH;

(GopMyTHUpOBAThH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOAbI IIPU MMOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS YYEOHBIX 3aaau
OIpeAENEHHOTO TUIIA;

IpUOOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANBHYIO (OpMY MpEACTaBICHUS
uH(popManuu (cxeMmsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAyUYHBIM $3bIK B KAauecTBE CpeAcTBa IMpu padboTe ¢
XUMHUYECKON HH(pOpMaluen: MNPUMEHATh MeEXNpeaMeTHble ((pu3nueckue u
MaTeMaTU4YecKhe) 3HaKu W CHMBOJIbI,  (opmyisl, abOpeBUaTypHI,
HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHUYCCKUC CPCACTBA HAT'TIITHOCTH.

KoMMmyHMKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/IaeMOM TEMBI B X0/ AUaJIora
W/WJY TUCKYCCHUH, BBICKA3bIBATh UJEU, (POPMYJIMPOBATH CBOU MPETIOKECHUS
OTHOCHUTENBHO BBINIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3CHTALUEN PE3YJIbTATOB MO3HABATEIBHON JEATEIBHOCTH,
MOJYYEHHBIX CAaMOCTOSATEJNIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TMIPHU
BBITIOJIHEHUA XMMHUYECKOTO DKCIEPUMEHTAa, NPAKTUYECKON paboThl 1O
UCCJICIOBAHUIO CBOMCTB M3Y4aeMBbIX BEIIECTB, pealn3allid y4eOHOTO MPOEKTa,
U (QOopMyIHpPOBaTH BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHBIX HCCIEIOBAHUIMA
MyTEM COTJIACOBaHUS MO3UITMHN B X0/1€ 00CYXICHUSI 1 0OMEHAa MHCHUSIMH.

PeryisiTuBHBIC YHHBeEpPCAJbHbIe Y4eOHbIe AeHCTBHSA:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIIbHYIO
NEeATENbHOCTh, ONpeAeNss €€ LEeNH W 3aJadd, KOHTPOJIHMPOBAaTH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpeJjiaraeéMplii alrOpuT™M JEUCTBUM TPHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEJOBATEIbCKUX 3aJa4, BbHIOMpaTh Haubosee
3¢ pexTuBHBIN CcNOCOO0 MX pElIeHHs] ¢ YYETOM MOJYYEHHUS HOBBIX 3HAHUMU O
BELIECTBAX U XUMHUYECKUX PEAKLIHIX;



OCYIIECTBIISITh CAMOKOHTPOJIb JIEATEILHOCTH Ha OCHOBE caMOaHajin3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3ynabTaThl OCBOCHHS TPOTPaMMbl 1O XHMHHA Ha
yriyOJIEHHOM YPOBHE Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUS BKIIOYAIOT
cneruduIecKue s yaeOHOTO peaMeTa « XUMHUSH HayIHbIC 3HAHUS, YMCHHUS U
CTIIOCOOBI JCHCTBHIA TI0 OCBOCHHIO, HHTEPIIPETAIIMU U MTPEOOPa30BaHUIO 3HAHUM,
BUIBI JIEATEIBHOCTH IO TMOJIYYCHHUI0O HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUH B
Pa3TUYHBIX YYCOHBIX CUTYAIUAX, @ TAK)KE B PEaTbHBIX )KH3HEHHBIX CHTYAIIHSX,
CBS3aHHBIX C XUMHEH. B mporpamMme Mo XWMHH TMPEIMETHBIC PE3yIbTaThI
IIPE/ICTABIICHBI TI0 T'OJIaM U3YUYCHUSI.

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «Opranudeckas XuUMHs»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O MECTE M 3HAYCHUH OPTaHHYECKOMN
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00ECIICUCHUU YCTOMUYHUBOTO
Pa3BUTHUSI YEIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKOU, IHEPTETUUECKOMN
U THIIeBON 0€30MacHOCTH, B Pa3BUTUM MEIUIHMHBI, CO3JaHUU HOBBIX
MaTeprajioB, HOBBIX HCTOYHHUKOB JHEPTUM, B OOCECIICUCHHUM PaIllMOHAJIBLHOIO
IIPUPOJIOIIOIB30BaHUS, B (DOPMUPOBAHMHM MHUPOBO33PECHHS U OOIIEH KYJIbTYPBI
YeJIoBeKa, a TaKXKe DKOJOTMYeCKHM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CpeEJIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIMe TOHATUA — XUMHUUYECKHM DJIEMEHT, aToM, SJIpo |
9JICKTpOHHAsE 000JI0ouKa aroma, s-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE W
BO30YXJEHHOE COCTOSIHUS aToMa, TMOpUAW3AlMs aTOMHBIX OpOUTaJiel, HOH,
MOJIEKyJa, BaJE€HTHOCTb, JJEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasl CBsA3b, MOJb, MOJISIpPHAs Macca, MOJSIPHBIA OO0BEM, YIIIEpPOHBII
ckeneT, (yHKIWOHANbHAS TPYIIa, paguKall, CTPYKTYpHbIE (HOPMYJIBI
(pa3BEépHYTHIE, COKpalIEHHBIE, CKEJIETHBbIE), HW3OMEPUS CTPYKTypHas |
MPOCTPAHCTBEHHAS (T€OMETpUUeCcKas, ONTUYECKasi), U30MEPbI, TOMOJIOTMYECKUM
psAll, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOJ- U a30TCOACPIKAIINE OPraHUYECKUe
COEMHEHUS, MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC
COCMHEHUS; TEOpHUH, 3aKoHbl (mepuoauyeckuit 3akoH [[. U. Menneneena,
TEOpHsl CTPOEHUs opraHndeckux Bemniects A. M. ByTnepoBa, 3akoH coxpaHeHUs
MAaCChI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS SHEPTUM NMPU XUMHUYECKUX



peakiusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH,
MHUPOBO33pPEHYECKUE 3HAHUS, JISKAIME B OCHOBE MOHUMAHHS MPUUMHHOCTH U
CUCTEMHOCTHM XHMHYECKHX SBJIICHHM; MPEACTABICHUS O MEXAHU3Max
XUMHUYECKUX peakiuu, TEPMOANHAMUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O B3aUMHOM BJIMSHUU aTOMOB WM TPYyII
aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIN U Me30MEpHbI 3PP eKThl, OpUeHTAHTHI | 1
Il pona); ¢akromornyeckue CBEACHHUS O CBOICTBaX, COCTaBe, MOJYyUYECHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXHEHIIMX OPTraHUYECKHX BEIIECTB B OBITY U
MIPAKTUYECKOM  JIEATEITbHOCTH 4YEJOBEKAa, OOIIMX HAay4YHbIX MPUHLUIIAX
XUMHUYECKOTO IIPOMU3BOACTBA (HAa MpHUMEpe IIPOU3BOACTBA  METAHOJIA,
nepepaboTku HeTH);

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBIATH XapaKT€pHbIE MPU3HAKH TTOHSITHIH,
YCTaHaBIMBAaTh WX B3aUMOCBSA3b, HCIIOIb30BATh COOTBETCTBYIOIIME MMOHSATHUSA
IIPY OIIMCAaHNU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECIUHEHU;

c(OpPMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAUIEHHBIX MW CKEJIETHBIX) (HopMys
OpraHUYECKUX BEIIECTB;

COCTaBJIATh YPaBHEHHS XHUMHYECKHX pEaKIUl U pacKpblBaThb HX
CYIIHOCTb:  OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX  PEAKUUHA  MOCPEIACTBOM
COCTAaBJICHMSI 3JIEKTPOHHOTO OanaHca 3TUX peaklMil, peakuuii HOHHOro oOMeHa
MyTEM COCTABIICHUS UX TOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHU;

M3rOTaBJIMBaTh  MOJEIM  MOJEKYJ OpPraHWYecKMX  BELIECTB IS
WUTIOCTPALX UX XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMS;

cOPMUPOBAHHOCTh ~ YMEHUM: YCTAaHaBJIMBATh  MPUHAJIEKHOCTh
U3YYEHHBIX OpPraHMYeCKUX BEIIECTB IO HUX COCTaBy M CTPOCHHUIO K
ONpeNeIEHHOMY KJIacCy/Tpynmne COeIMHEHUM, JaBaTb WM Ha3BaHUS IO
cuctematudyeckoit Homenkiatrype (IUPAC) u mnpuBoauth TpUBUATIBHBIC
Ha3BaHMS MJI1 OTACJIbHBIX MPEACTABUTENICH OPraHMYECKHUX BEUIECTB (ITHUJIEH,
aleTWJICH, TOJYOJd, TIUIEPUH, OSTWICHIJIMKONIb, (eHon, GdopManbaerus,
aneTanbAeru, alleTOH, MypaBbUHAs KUCIIOTa, YKCYCHAsl KMCIIOTa, CTeapUHOBAs,
OJICMHOBAsA, MaJIbMUTUHOBAsI KHUCIOTHI, TJIMIMH, alaHUH, MajabT03a, QPYKTO3a,
AHWIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHHSI OMNpENesITh BHJ XHMHYECKOH CBsS3U B
OpraHUYeCKUX COEAMHEHUSX (KOBAJIGHTHAs M HOHHAs CBSA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3h);



c(OPMUPOBAHHOCTh YMEHHS NPUMEHATH IOJOKEHHUSI TEOPUM CTPOEHUs
oprannueckux BemecTB A. M. byriepoBa st 0OBsSCHEHHUS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpPMUPOBAHHOCTh ~YMEHHUU  XapaKTepu30BaTh COCTaB, CTPOCHHE,
(¢u3nyeckue U XMMUYECKUE CBOMCTBA TUIIMYHBIX IMPEICTABUTENECH pa3IMYHBIX
KJAaCCOB  OpPraHMYECKUX BEIIECTB: AJKAHOB, IMKJIOAJKAHOB, AaJIKEHOB,
AJIIKaJMEHOB, AJIKUHOB, apOMAaTHYECKUX YIJIEBOJOPOAOB, CIIMPTOB, AJIbJIETUOB,
KETOHOB, KapOOHOBBIX KHCJIOT, HPOCTBIX M CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEAMHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIrI€BOAOB (MOHO-, U- U
[OJINCAXapHUIOB), WIUIFOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSIMUA COOTBETCTBYIOIIIMX XUMHUYECKHX PEAKLIUH C HCHOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYJT;

c(OPMUPOBAHHOCTh YMEHHUS NOJATBEPkKAATh HAa KOHKPETHBIX IMpUMeEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COeTUHEHUN
OT KpaTHOCTU M THIIa KOBAJEHTHOH CBS3U (G- U T-CBSI3U), B3aUMHOTO BIIUSHUS
aTOMOB M I'PYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh yMEHUS XapaKTEpHU30BaTh MCTOYHUKHU
YTJIEBOJOPOAHOTO ChIpbAd (HE(PTh, NPHUPOAHBIA Ta3, Yroib), CHOCOOBI €ro
nepepaboTKU U MPAaKTUYECKOE IPUMEHEHHE MTPOTYKTOB NePepadOTKH;

c(OpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HaHUN O €CTECTBEHHO-HAYUHBIX
METOoAaX TMO3HaHMs —  HAOJMIOJEHWH, U3MEPEHUH, MOJCIUPOBAHUM,
AKCIIEpUMEHTE (PEAIbHOM U MBICIIEHHOM) U YMEHHUSI IPUMEHSTh 3TU 3HAHUS;

cOPMUPOBAHHOCTh ~ YMEHHSI  NPUMEHATb  OCHOBHBIE  ONEpPALMH
MBICITUTEIBHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 000O0IIeHHE,
CUCTEMATU3ALMIO, BBISBJICHUE NPUYMHHO-CIEICTBEHHBIX CBS3€M — IS
M3Y4YEHHS CBOMCTB BELIECTB U XUMHUECKHUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUH: BBIABIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM
C NOHATHSMHU W NPENCTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
g 0oJee OCO3HAHHOTO IMOHUMAaHMs CYIIHOCTH MaTepuaibHOIO €IWHCTBA
MHpa, HCIHOJIb30BaTh CUCTEMHBIE 3HAHHUS MO OPraHMYECKOW XUMHH IS
OOBSCHEHHS] U TIPOTHO3UPOBAHUS SBJICHHUM, UMEIOUIUX E€CTECTBEHHO-HAYUYHYIO
IPUPOAY;

c(OPMUPOBAHHOCTh YMEHHUI: MPOBOIUTH pacCUYEThl MO XUMHYECKUM
dopMynaM ¥ ypaBHEHHMSIM XUMHYECKHMX pEAKIHUI ¢ HUCHOJIb30BaHUEM
¢u3nueckux BelWYuH (Macca, O00BEM Tra3oB, KOJMWYECTBO BEUIECTBA),
XapaKTEepU3YyIOMIMX BEHIECTBA C KOJMYECTBEHHOM CTOPOHBI: pPacy€Thbl IO
HaXOXIEHUI0O XUMHUYECKOW (HOpPMyYJbl BELIECTBA MO HM3BECTHBIM MAaCCOBBIM



OOJISIM ~ XMUMHYECKHX  JJIEMEHTOB, NPOIYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIECTB;

c(hOPMHPOBAHHOCTh YMEHHI: TPOTHO3WPOBATH, AHAIM3UPOBATH U
OIICHUBATH C TO3UIIUN IKOJOTUUYECKONW OE30MaCHOCTH MOCEACTBUS OBITOBON U
IPOU3BOJICTBEHHOM JIEITEIbHOCTH YEJIOBEKa, CBSA3aHHOM C TMepepadoTKoi
BEILIECTB, MCIOJIb30BATh MOJYYEHHbIE 3HAHUS JUISI TPUHATHAS TPAMOTHBIX
pelieHuit mpoobieM B CUTyaIUsIX, CBA3AHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOSATEILHO IIAHUPOBATh U MPOBOINTH
XUMUYECKUN SKCIEPUMEHT (MOJyYeHUE U M3YYEHUE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIMHU YIIIEBOJAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOJICOJIEPKAIIUX OPTaHUYECKUX BEIIECTB, PEHICHUE IKCIIEPUMEHTATIbHBIX
3a/la4y MO PACMO3HABAaHUIO OPraHUYECKUX BELIECTB) C COOJIIOJCHHEM IPaBHII
0e3omacHOro oOpalieHHs] C BEIIECTBAMH M JIA0OPATOPHBIM O0OPYIOBAHHEM,
dbopMynHpoBaTh 1EJb MCCICIOBAHUS, MPEACTABIATh B pa3Iu4HOl Qopme
pe3yAbTaThl SKCIEPUMEHTA, AaHAIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI:

co0JIIoAaTh MpaBUIa YKOJIOTUYECKH 1€7IeCO00pa3HOr0 MOBEICHUS B OBITY
W TPYIOBOM JEATENBHOCTH B ILEMAX COXPAHEHUS CBOETO 3/I0POBBS,
OKpY’KaroLIEl MPUPOIHON CPebl U TOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO ACHCTBHUS HA >KUBBIE OPraHU3Mbl
ONPEAECTEHHBIX OPTaHUYECKUX BEIIECTB, HOHMMAs cMbIcl nokaszarens [1/1K;

aHaJM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHUSI OPTaHUYECKUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIEHHUS PUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IIEeJICHANIPABICHHBIA MMOUCK
XUMUYECKON HMH(POpMAllUd B PA3IUYHBIX HMCTOYHHKAX (Hay4dHas W y4eOHO-
Hay4Has JuTeparypa, cpeicTBa MaccoBoil undopmanuu, UHTEpHET U Apyrue),
KPUTUYECKU aHATU3UPOBATh XUMHUUECKYIO0 MH(OpMalINIO, epepadaThiBaTh €€ U
HCITOJIb30BaTh B COOTBETCTBUH C ITOCTABJICHHON yYeOHOM 3a1auei.

11 KUIIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOIIass u HeopraHudeckas
XUMHUSD» OTPaXkKaIoT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN: O MaTEepUAILHOM EIWHCTBE MHUPA,
3aKOHOMEPHOCTSIX W MMO3HABAEMOCTH SIBJICHUN MPUPOJIbI, O MECTE U 3HAYECHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poyii B 00€CTIeUeHNH yCTOWYUBOTO
pPa3BUTHUSI, B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, IHEPTETUUECKON U MUIIEBOM
0€30I1aCHOCTH, B PA3BUTUU MEIUIIMHBI, CO3IaHUH HOBBIX MaTe€pUalioB, HOBBIX
HMCTOYHUKOB YHEPTHH, B 00ECIICUCHUH PAllMOHAIBLHOIO IPUPOIOTIOJIH30BAHMS, B
(dbopMHpPOBAaHNY MHUPOBO33PEHHUS W OOIIEH KyIbTYphl 4YEIOBEKa, a TaKkKe



HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO U NMPUPOAHON
cpene;

BJIAJICHAE CHUCTEMOW XMMHWYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBONIOJIATAIOIINE TOHATUA — XUMHYECKHMU DJIEMEHT, aTOM, SIpO aToma,
M30TOIBI, JJCKTPOHHAs 00o0Jl0YKa aroma, s-, P-, O-aToMHBIE OpOHWTANH,
OCHOBHOE€ U BO30YXIEHHOE COCTOSIHMSI aTOMa, TUOpUAN3alUs aTOMHBIX
opOuTanei, NOH, MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHDb
OKHUCJIEHHUSI, XUMHYECKas CBsI3b (KOBAJEHTHAs, HOHHAs, MeTauIn4ecKas,
BOJIOPO/IHAS), KPUCTAJUIMYECKAs pEHIETKa, XUMHUYECKas peaklus, pacTBop,
DJIEKTPOJIUTBI, HEIIEKTPOJIUTHI, DIEKTPOJIMTUYECKas IAUCCOLMANUs, CTEIEHb
JUCCOLMAlMKM, BOJOPOIHBIM IIOKa3aTellb, OKHUCIMUTENIb, BOCCTAHOBUTEIND,
TEIIOBOU 3(PPEKT XMMHUYECKOM pEeaklHUH, CKOPOCTh XUMHYECKON peakuu,
XUMUYECKOE PABHOBECHE; TEOPUU U 3AKOHBI (TEOpHUS BJIEKTPOJIUTUYECKON
aucconuanyu, nepuoguyeckuil 3axkod .M. MenneneeBa, 3aKOH COXpaHEHUs
MacChl BEIIECTB, 3aKOH COXPAaHEHUS U NPEBPALECHNs DHEPTUH [IPA XUMUYECKUX
peakuMsIX, 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIHUX Macc),
3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XUMHU, MAPOBO33PEHUYECKUE 3HAHMS,
Je)Kalue B OCHOBE NOHMMAaHUs IPUYMHHOCTH U CUCTEMHOCTU XUMHUYECKUX
SABJICHUN; COBPEMEHHBIE NPEACTABICHUS O CTPOCHUM BEILIECTBA HA aTOMHOM,
VOHHO-MOJIEKYJIIDHOM M HAaJMOJIEKYJIAPHOM YpPOBHAX; IPEACTABICHUS O
MEXaHM3MaX XHMHUYECKHX pPEaKUHi, TEPMOAUHAMHUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTAX UX IPOTEKaHUs, 0 XUMHYECKOM PAaBHOBECHUM, PACTBOpPAX U
JTUCHEPCHBIX CHUCTEMax; (PaKTOJIOIMYECKUE CBEICHHMS O CBOMCTBax, COCTaBe,
NOJyYeHUH M O€30MacCHOM MCIIONIb30BAaHUM BAKHEMIIUX HEOPTraHMYECKUX
BEIIECTB B OBITY U NPAKTHUYECKOH NEATEIbHOCTH YEJOBEKa, OOMIMX HayYHBIX
IIPUHIUIIAX XUMUYECKOTO IPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKT€pHbIE MPU3HAKU TTOHSITHI,
YCTaHABIMBATh HMX B3aMMOCBS3b, KCIIOJB30BAaTh COOTBETCTBYIOILME IOHATHUSA
IIPY ONIMCAHUH HEOPTaHWYECKUX BELIECTB U UX IIPEBPALLCHUN;

c(OpPMUPOBAHHOCTh YMEHUS HCIOJIb30BATh XUMHUUECKYIO CUMBOJIHMKY JJIs
coctaBieHuss (GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX PpEaKIIHid,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHManbHble Ha3BaHMS
OTZCIIBHBIX BEILECTB;

cOPMUPOBAHHOCTh YMEHHUS OIpPENeNsATh BaJCHTHOCTh U  CTENEHb
OKHCJICHUSI XUMHUUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMUUYECKOU CBSI3U
(KoBasieHTHAasi, MOHHAs, METaJUIMYECKasi, BOAOPOIHAS), TUIMl KPUCTALIUYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;



c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTH CBOIMCTB BEILIECTB OT
BUJIa XUMHYECKOW CBSI3M W THUMA KPUCTAIIMYECKOM PEMIETKH, OOMEHHBIA H
JIOHOPHO-AKIIENITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCT, YMEHHH: KIJIACCU(DHUIIMPOBATH: HEOPTaHUYICCKUE
BEILIECTBA MO WX COCTABY, XMMHYECKHE PEAKIMU MO PA3JIMYHBIM ITPU3HAKAM
(uucimy M COCTaBy pearupyrollydx BEIIECTB, TEIIOBOMY 3(h(eKTy peakiuu,
W3MEHEHHUIO CTEMEHEH OKHUCICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYacTHUIO
KaTajau3aropa U JAPYrue); CaMOCTOSITEILHO BBIOMpPATh OCHOBAHUS U KPUTEPUU
TUTSI K1acCU(UKAIINK U3y4aeMbIX BEIICCTB M XUMHUECKUX PEAKIIHA;

c(hOpMHUPOBAHHOCTh YMEHUSI PACKPHIBATH CMBICI MEPUOJUYECKOTO 3aKOHA
J. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
O0OBSICHUTEIBLHYIO U POTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHH: XapaKTEpU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB ¥ HOHOB XUMMUYECKHMX 3JIEMEHTOB II€PBOrO—YETBEPTOTO MEPUOAOB
[lepnomnueckort  cucrembl .M. MenaeneeBa, UCHOJB3YsI  MOHATHSA
«QHEPreTUYCCKHE YPOBHN», «IHEPIETUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTann», «OCHOBHOE U BO30YXJAECHHOE PHEPreTUYECKUE COCTOSHUSI aToMa,
OOBSICHSATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U MX
coequHeHurd 1o nepuoaaM M rpynmnam llepuogmueckon cucremsr . .
MenzaeneeBa, BaJEHTHbIE BO3MOXXHOCTM aTOMOB DJJIEMEHTOB HAa OCHOBE
CTPOCHHUS UX IICKTPOHHBIX 000JIOUECK;

c(hOpMHUPOBAHHOCTh YMEHHUM: XapaKTepu30oBaTh (OMUCHIBATh) OOIIKE
XMMHUYECKME CBOWCTBA BEHIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE T€HETUYECKOU CBSA3M MEXKIY HEOPraHUYECKUMHU BELIECTBAMHU C
IIOMOILBI) YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpPMUPOBAHHOCTh YMEHHUSI PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIMHA TOCPEICTBOM COCTABJICHUS AJICKTPOHHOIO
OamaHca ATHUX peaKIui; peakluid HOHHOTO OOMEHa IMyTEM COCTaBJICHUS HX
MOJIHBIX M COKPALIEHHBIX MOHHBIX YPABHEHUW; PEAKUUW THAPOIU3a; PEaKLUN
KOMILJIEKCOOOpa3oBaHusi (Ha TIpUMEpPe THIPOKCOKOMIUIEKCOB IIMHKA U
ANIOMUHUSA );

c(hOPMHUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHMS
XMMHUYECKUX PEAKIMN C YUETOM UX IHEPreTUUECKUX XAPAKTEPUCTHK, XapPaKTEP
W3MEHEHUSI CKOPOCTH XMMHUYECKOMW PEAKIMHA B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTOpoB, a TaKXke XapaKTep CMEIICHUS XHUMHUYECKOTO PpaBHOBECHS IO
BIIMSIHUEM BHEIIHUX Bo3aehcTBuil (mpuniui Jle [larensbe);

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHUMHUYECKHUE PEaKIuu,
JIS)KAIIUE B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHCJIOThI, aMMHUAKA,



oOlllue Hay4Hble MPUHIHUIIBI XUMHUYECKUX MPOU3BOJCTB; IEIECO00Pa3HOCTh
PUMEHEHUS! HEOPTAHUUECKUX BEUIECTB B MMPOMBIIIJICHHOCTUA U B OBITY C TOYKU
3pEHUS COOTHOIIEHUS PUCK-TI0JIB3a;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAaHWUH O METOJaX HAYYHOTO
MO3HAHUS SIBIICHUWA TPUPOILl — HAOIIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbIi W MBICICHHBIN), HCIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, yMEHHUS TMPUMEHATh OJTH 3HAHWS TIPH  DKCIICPUMEHTAIHLHOM
MCCJICIOBAHUH BEIIECTB U JJII OOBSICHEHUS XUMHUYCCKHUX SBICHUN, UMEIOIINX
MECTO B MPHUPOJIC, MPAKTUIECCKON NEATEITHLHOCTH YEIOBEKAa M B MOBCEIHEBHOMN
KU3HH,

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUN
C TIOHATHSAMHU W TPEACTABJICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
1u1st 00JIee 0CO3HAHHOTO MTOHMMAaHUS MaTePHATBbHOTO €TMHCTBA MHPA;

c(hOpPMHUPOBAHHOCTh YMEHHMsSI TMPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHATUM  «MaccoBas JOJs BEIIeCTBA B pacTBOpe» M «MOJSIpHas
KOHIIGHTpAIMs»; Macchl BellecTBa WM OO0BEMa Tra3za MO0 W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKIIUU
BEIIECTB; TEIJIOBOTO 3(deKTa peakinu; 3HAUYCHUS BOJOPOJHOTO IOKa3aTels
PacTBOPOB KHUCJIOT U IIEJIOYEH C HU3BECTHOM CTEMEHBIO HUCCOIUAIIMU; MAaCChl
(oOBEMa, KoMYecTBa BEIIECTBA) MPOIYKTA PEAKIIUU, €CIIU OJTHO U3 MCXOIHBIX
BEIIECTB JAaHO B BHJE PAcCTBOpa C OMNPEACIEHHOM MACCOBOM J0OJIEeH
PacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); JOJIU BHIXOJa
MIPOJIYKTa Peakiuu; 00bEMHBIX OTHOIIICHHH Tra30B;

c(hOpPMHUPOBAHHOCTh YMEHUI: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN  DKCIIEPUMEHT (TpOBEJAEHUE PpEakiuii HOHHOro OOMeHa,
MOATBEP)KICHNE  KAYeCTBEHHOTO  COCTaBa  HEOPTaHMYECKHX  BEICCTB,
OTIpe/IeTIEHUE CPEbl PAaCTBOPOB BEIIECTB C MOMOIIBI0 MHAUKATOPOB, U3yUeHUE
BIUSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pPEaKINH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TemMaM «Mertamie» u  «Hemeramns»y) ¢
coOmro/leHeM mpaBujl  Oe30macHOTO  oOpameHusi ¢ BEIEeCTBAMH |
1a0opaTopHbIM  00OpyaoBaHueM, (OPMYJIUPOBATH 1€JIb  HCCIEAOBaHUSA,
IIPEJICTABIIATh B PA3IMYHON (popMe pe3yJbTaThl SKCIICPUMEHTA, aHAITM3UPOBATh
Y OIICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCT,  yYMEHHU: COONIOJaTh TpaBWjia  IMMOJH30BAHUS
XUMHUYECKON TMoCcyoM U J1abopaTOpHBIM OOOpYyJIOBaHHEM, OOpalieHUs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSMU IO BBITIOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB, SKOJOTHYECKH IIEIeCO00pPa3HOr0 TOBEACHHS B OBITYy W
TPYJAOBOM NEATEILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3I0POBbBS, OKPYKAIOIIEH



NPUPOAHON CpeAbl W JOCTHUKEHHUS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATH
ONACHOCTh TOKCHYECKOTO JIEMCTBHUS Ha >KUBBIC OPraHU3MBI OIPEICIIEHHBIX
HEOPraHMYEeCKUX BEIIECTB, TOHUMAas cMmbica nokazareis 11K
c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATH IICJICHANPABICHHBIN TOUCK
XUMHUYECKON HWHGOPMAIMU B PA3IMYHBIX HCTOYHHMKAX (HaydyHas M Y4eOHO-
Hay4Has JuTepaTypa, cpe/icTBa MaccoBor MH(popmaruu, HTepHeT u npyrue),
KPUTUYECKH aHATM3UPOBATh XUMUYECKYIO0 HHGOpPMAIIHIO, TiepepadaThiBaTh €€ u
WCIIOJIh30BaTh B COOTBETCTBUU C TIOCTABJICHHON y4eOHOM 3a1adueH.
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51 BricokoMonekynsipHble COeTUHEHHS 6

Wroro mo paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (mudpossbie)
Ne n/m P Kontpoabnbie IlpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
anemenToB /1. . Menaeneena
Crtpoenue BeniectBa. MHOrooopasue
1.2 P H P 11 1
BEIIECTB
13 XHUMHYECKUE PEAKITUN 19 1 3
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
2.1 Hemeraist 31
2.2 Mertabl 23
Uroro no pazaeny 54
Paznen 3. Xumus v :Ku3Hb
31 MeToapl TO3HAHUS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 4 8

[MPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

[Ipeamer 1 3HaYCHHE OPTaHUYECKOM
XUMHH, TIPEJICTABIICHUE O MHOTOO0Opa3uu
OPraHUYECKHUX COCIUHCHHI
DJEKTPOHHOE CTPOCHHE aToMa yriiepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriepoaa

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coeTMHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Buael uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE

3¢ (exTs B MOJIEKYJIaX OPraHuYeCKUX
COeTMHEHNN

[IpencraBnenue o KnaccuPpUKAIUN U
CHUCTEMaTHUYeCcKasi HOMEHKIaTypa
(IUPAC) oprannyeckux BEUIeCTB




Knaccudukanus peakuuii B
OPraHUYeCKOW XUMHUHU

Cucremarusanus 1 0000IeHNE 3HAHUI
10 TEME

AJKaHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyia, HOMEHKJIATypa U U30MepHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

12

13

Haxoxaenne ajkaHoB B Ipupoie.
CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKaHOB

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa U U30MepHus,
0COOEHHOCTH CTPOEHUS U XUMUYECKUX
CBOICTB, CITOCOOBI OJyYEHUS U
pUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha
ompezeNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPTaHWYECKOTO BEIIECTBA 110 MACCOBBIM
JOJIAM aTOMOB 3JIEMCHTOB, BXOJAINIUX B
ero coctas. CucremMarus3anus 1
000011IeHrEe 3HAHU I10 TEME

14

AJIKEHBI: TOMOJIOTUYECKUN PsiJl, 001as
(bopMyna, HOMEHKIATypa, JEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.




CtpyKTypHas ¥ LIUC-TPAHC-U30MEPHUS
AJIKEHOB

dusnyeckre 1 XUMUYECKHAE CBOMCTBA

15
ankeHoB. [IpaBriio MapkoBHHKOBA

16 CriocoObI mostyueHust 1 IpUMEHEHNE
AJIKEHOB
[IpakTuueckas padora Ne 1 o teme

17 "ITosrydyeHune 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacy€rHbix 3a1a4 Ha

18 oIpeziesieHue MOJIEKYIIpHOU (HOpMYIIbI
OpraHMYECKOI0 BEIIECTBA
AnKanueHbl: CONPsHKEHHBIE,

19 W30JIMPOBAaHHbIE, KyMYJINPOBaHHBIE.
OCO0EHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

21 CrniocoOblI 1osy4eHus U NpUMeHEeHue
aJIKa/IN€HOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

99 bopmyna, HOMEHKIATypa, JEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢duznyeckue cBoiicTBa

23 XHUMHYECKUE CBOMCTBA aJIKMHOB

24 KauecTBeHHBIE peakIMK HA TPOUHYIO

CBA3b




25

26

27

CriocoObI nostyueHust 1 IpUMEHEHNE
AJIKMHOB

Pemenwne 3amaq: pacy€Thl M0 ypaBHEHUIO
XUMHUYECKON PeaKIiu

Cucremaru3zanus 1 0000I1IeHre 3HaHU I
10 TEME

28

ApEHBI: TOMOJIOTHYECKUH PSIJI, O0IIIast
dbopMyIia, HOMEHKIIATypa. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOTyoJIa, HX (PU3HUYECKUE
CBOMCTBaA

29

30

31

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEICHUS

XVMHYECKUE CBOWCTBA apPEHOB: PEAKITUI
MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB
Oensoia

Oco0eHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa

32

Pemenne pacu€THbIX 3a/1a4 HA
OIIpeIEIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT0 BEIIECTBA

33

34

CrniocoObl MostydeHus U IpuMeHEeHue
apeHoB

I'eneTnueckas cBsi3b MEXKIY
Pa3IMYHBIMH KJIACCAMU YTJIEBOJIOPOJIOB

35

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX




36

37

peakiuii. CucreMarusanus u
00o01IeHne 3HaHUH 110 TeMe
[Tpupoausrtii ra3. [lomyTHbeie HePTIHBIC
rassl

KameHnHbI#1 yroib 1 IpOIyKTHI €70
nepepadoTKu

38

39

40

Hed b 1 criocoOb! €€ mepepaboTKH.
[IpumeHneHue npoayKTOB repepadoTKu
HePTH

['eHeTnyeckas CBA3b MEKIY
pa3IMYHBIMU KJIACCAMH YTIIEBOOPOIOB

raJ'IOI‘CHOHpOI/BBOI[HLIC YrieBO4OpOAOB:
QJICKTPOHHOC CTPOCHUC, pCaKIIMKU
3aMCIICHUS raJlIor¢Ha

41

JleWicTBue 1Ienoueh Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiictere
JUTAJIOT€HAIIKAHOB C MAarHUEM M [IUHKOM

42

43

44

CucreMmarusanus 1 0000IeHNEe 3HAHUT
no pazzaeny "Yrieroaopoabr"”
KonTponbHas pabota mo Teme
"Vranesonopoast"

[IpenenbHBIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHUECKUH psif, oOmmas popmyna,
CTPOEHHUE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, KJlacCu(pUKaIys,
¢du3nueckre CBOUCTBA




XUMHUYECKUE CBOMCTBA MPEAETbHbBIX

45 OJTHOATOMHBIX CIIUPTOB

46 CriocoObI nostyyeHus 1 IpUMEHEHNE
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢hupbl: HOMEHKIATYpa U

47 HU30MEepHsI, 0COOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOUCTB
MHOroaTOMHBIE CITUPTHI: TUICHTIIUKOIb

48 U TIMLEPHH, UX (PU3UYECKUE U
XUMUYECKHE CBOKCTBA

49 CriocoObI mosTydeHus 1 IpUMEHEHNE
MHOT'OQTOMHBIX CITUPTOB
@DeHoJI: CTPOECHUE MOJIEKYJIBI,

50 ¢u3nueckue cBoiicTBa. TOKCHYHOCTD
denona

51 Xumudeckue cBoicTBa (heHoma

59 CrniocoObl nostydeHus 1 NpUMEHEHNe
denona
[TpakTtuyeckas padora Ne 2. Pemenue

53 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"CriupThl U peHobI"

54 Cucremarusanus 1 0000IeHNEe 3HAHUT
10 TeMe
AJNBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHUILHOU IPYIIIbL;

TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmya,




56

M30MEpHUs U HOMEHKJIaTypa

Anbaerupl 1 KeTOHBI: (U3HYECKUE
CBOMCTBA; peaKIMy MPUCOSTUHCHUS

57

PeaKI_[I/II/I OKHCJICHUSA N KAYCCTBCHHBIC
PCaKku aJIbACTUAOB U KETOHOB

58

59

60

CriocoObI MOTy4eHUs aTbJICTHIOB U
KETOHOB

O,I[HOOCHOBHBIG MMpCACIIbHBIC
Kap6OHOBLIe KHCJIOTHI, 0COOEHHOCTH
CTPOCHUS UX MOJICKYJL

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3HYEeCcKHe CBOMCTBA

61

62

63

64

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOMUCTB MypaBbUHON
KUCIOTBI. MHOr0o0Opa3ue kapOOHOBBIX
KHCIIOT

OcoOeHHOCTH CBOWCTB: HENIPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnort. IIpencraBurenu BpicIINX
KapOOHOBBIX KHUCIIOT

IIonsatue o IMPOU3BOAHBIX Kap60HOBLIX
KHUCJIOT

65

CrniocoOblI Mosty4eHus U NpuMeHEeHue
KapOOHOBBIX KUCIIOT




66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIJI,
obmras popmyna, U30MepHs U
HOMEHKJIaTypa

67

68

69

du3nyecKre 1 XMMUYECKUE CBOMCTBA
a¢upoB

Pemenne pacu€THbIX 3a7a4: 1O
YPaBHEHUIO XUMUYECKON PEaKIINH, Ha
orpezieNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPraHMYECKOT0 BEIIeCTBA
[IpakTuueckast padora Ne 3. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Kap6onoBsie kucnoTbl. ClI0KHbBIE
a¢uper"

70

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOICTBA (THAPOIU3)

71

72

73

74

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpIKAMMNX OCTATKH HECTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOIE

MEBUTa Kak COJIA BBICIIINX Kap60HOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. Ilousarue
O CHHTECTHUYCCKHUX MORKIIINX Cpe)ICTBaX
(CMC)

['eHeTH4eckas cBsI3b YTJICBOAOPOAOB U
KHCJIIOPOACOACPIKAINX OPTraHUUCCKHUX
BCIICCTB

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX
peakuun




Cucremarusanus U 0000IEHUE 3HAHUN

75
10 TeMe
OO61as xapakTepuCcTHKa YTIIeBOI0B U

76 Kiaccudukanus yriieBojoB (MOHO-, JIH-
U TI0JICaxapu/ibl)

77 Monocaxapuabl: Gpu3nYeCKue CBOWCTBA
U HaXOXKJIeHUE B IPUPOJIE

78 [IpumMeHeHme TIII0KO3bI, €€ 3HAYCHHE B
KHU3HEICATEIILHOCTH OpraHu3Ma
Jucaxapunapl: caxaposa, MaJlbTo3a U

79 nakTo3a. HaxoxaeHnue B mpupoie u
NPUMEHEHHE IUCAXaPH]IOB
[Tonucaxapuabl: CTpOeHHE

80 MaKpoMOJIeKy, (U3NYecKre u
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

81 [TonsiTHE 006 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacdeTHsIX 3a/1a4 HA

82 oTpeieNIeHUe JIOJIH BBIXOa MPOTYKTa
PEaKIH OT TEOPETUIECKHA BO3MOKHOTO

83 Cucremaru3zanus 1 000011eHNe 3HAaHUN
10 pazjerny
KonTponbhas pabota no teme

84 "Kucnopoacoaepxaniye opraHu4eckue
coenuHeHus"

85 AMUHBIL: KTacCu(pUKAIHS, CTPOCHUE

MOJIEKYJI, oOmast hopmysia, u3oMepusi,




86

HOMEHKJIaTypa 1 (PU3MYecKre CBOWCTBA

XHUMHYECKHE CBOMCTBA aTu(aTUIECKUX
aMUHOB

87

AHUJIMH: CTPOEHNE aHWIINHA,
0COOEHHOCTH XUMUYECKUX CBOMCTB
aHWJIMHA

88

89

90

91

Crioco0blI MOTydeHUs U IPUMEHEHUE
amu(aTHIEeCKUX AMHHOB

AMMHOKHUCIOTBI: HOMEHKJIAaTypa 1
nzomepus, (pu3nuecKrue CBOMCTBA.
OTtnenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

XHUMHYECKUE CBOMCTBA aMUHOKHCIIOT, UX
Ouosornyeckoe 3HaueHNUe aMHUHOKHUCIIOT.
CuHTe3 ¥ rMIpOIN3 NENTUIOB

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpBI O€JIKOB

92

93

94

XUMHAYECKHUE CBOUCTBA OEIIKOB

A30Tc0z[ep>1<amne TCTCPOUUKIINICCKHUC
COCOAMHCHUS. HYKHCI/IHOBLIC KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruueckas POJib

[TpakTuueckast paborta Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMe
"A3zoTcoaeprKalye opraHun4ecKue
coequHeHus"

95

[TpaxkTrueckas padbota Ne 5. Pemenue




SKCHICPUMCHTAJILHBIX 3a/la4 110 TCMC
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHU"

KontpomnbHas padora 1mo reme
96 "A30TCoepKaIIie OpraHUIeCKIe 1
coeMHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU

97 BBICOKOMOIJICKYIIIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CHUHTC3a —IIOJIMMCPHU3allnA U

MNOJIMKOHACHCAIIUA

98 IInactmaccel. YTunmsanusa u 1
nepepaboTKa MIacTuKa

DnacToMepbl: HaTypaJIbHbBIN

99 1
CHHTETHYECKHE Kayuyku. Pe3una
Bomnokna: HatypasibHEIe,

100 HCKYCCTBEHHBIE, CHHTETUIECKHE. 1

HOHI/IMCPI)I CIICHUAJIbHOIO Ha3HA4YCHUA

[Tpaktuyeckas padora Ne 6. Pemenue
101 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"Pacnio3HaBaHue mI1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3 AL

102 M3Y4YEHHOI'0 MaTepuaa 1o TeMe 1
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10

[MPOT'PAMME 102




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢poBbie
wn Tema ypoka Beero Kontpoabnubie IIpakTuyeckue fI[Sy'—IEHI/Iﬂ :)lﬁlc)l;l;OBaTeanme
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX sIIep. 1
Xumuueckuit aaeMeHT. M30Tomnsl
5 CTpoeHHe IEKTPOHHBIX 000JI0YCK 1
aTOMOB, KBAaHTOBBIC UHCIIa
3 Knaccudukanus XuMHUIECKUX 3JIEMEHTOB 1
(s-, p-, d-, f-amemenTsI)
4 Pacnpenenenue 351eKTpOHOB 110 aTOMHBIM 1
opouTaIIM
ONeKTpOHHbIE KOH(UTYpaIIH aTOMOB
) 3JIEMEHTOB B OCHOBHOM U BO30YyX1EHHOM 1
COCTOSIHUH
6 DNeKTPOHHBbIE KOH(UTYpAIIUTU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMUYecKux annementoB /1. U. 1
Menzeneesa, CBSI3b C COBPEMEHHOMU
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1

HUMHU MMPOCTHIX U CJIOXKHBIX BCUICCTB IO




rpynmnam U nepuojam

Cucremarusanus 1 0000IeHNE 3HAHUI
10 TEME

10

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoONIeKyIsipHbIE
B3aUMOJCHCTBUS

11

BaneHnTHOCTB U BaJIeHTHBIE BOZMOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOMN CTPYKTYpbI
MOJIEKYJI C UX F€OMETPUUECKUM
CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOJIEKYIIpHOTO U
HEMOJIEKYJIAPHOTO CTpOeHHUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIICCTB

ITonsrue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/IC 0 KOJUIOUJHBIX paCTBOpax

15

WctunHble pacTBOPHI: HACBIIIEHHBIE U
HEHACBHIIIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatst

16

17

CrniocoObl BbIpayKeHUS! KOHIIEHTPALUU
pacTBOpOB

Pemenue 3amau ¢ ucnosb30BaHUEM
MOHTHUH "MaccoBas 101 paCTBOPEHHOTO




18

BeulecTsa", "MoJIIpHas KOHIIEHTpaus'"

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX BEIIECTB

19

Cucremarusanus U 0000IEHUE 3HAHUN
10 TEME

20

KonTtponbHas pabora mo Temam
"Crpoenue atoma. [lepnoanueckuii 3aKoH
u [leproamueckasi cucTeMa XUMUYECKUX
anemenTtoB JI. 1. Menpaeneena",
"Crpoenue BeniectBa. MHOroo0pasue
BelecTs"

21

Knaccudukanus XuMU4ecKnux peakiui B
HEOPraHWYECKON U OPraHU4YECKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXPaHEHHUs U MIPEBPAIICHUS SHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

22

23

24

TenoBbie 3¢ (HEKTHl XUMUYECKUX
peakuuil. TepMoxumudeckrne ypaBHEHUS

Breraucnenus no YpaBHCHHUAM
XUMHNYCCKUX peaKI_II/Iﬁ n
TEPMOXUMHUYCCKUM YPAaBHCHUAM

CKOpOCTbh XMMHUYECKOH peaKluH, €€

3aBUCHUMOCTD OT Pa3JIMIHbIX (I)&KTOpOB.
Karamus n KaTaJIn3aTOPhbI

25
26

I'oMOreHHsbIe U reTEPOreHHbIE PEAKIINT

[IpakTuueckas padora Ne 1 o reme




27

28

"BausiHMe pa3NUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiuu"

OO6patumbIe 1 HEOOPATUMBIE PEAKIIUH.
XUMHYECKOE PABHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BiustHue pa3nudHbIX GakTOpOB HA
MOJIO’KEHNE XUMHUYECKOTO paBHOBECHS"

29

DNEKTPOTUTHYCCKAS TUCCOIIUAITHS.
CHITbHBIC U CJTA0BIC DJICKTPOJIUTHI.
CrerneHp IUCCOINAIINN

30

31

32

Honnoe npousseaenue Boasl. Cpena
BOJHBIX PacTBOPOB. BonopoaHsIii
nokazatenb (pH) pactBopa

I'maponus couneit. Peakiuu, nporekaronme
B PaCTBOPAX AJIEKTPOIUTOB
[IpakTuueckas pabora Ne 3 o Teme

"XuUMH4ecKre peakliui B pacTBOPax
JJEKTPOJIIUTOB"

33

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxxHeume oKucauTeny u
BOCCTAHOBUTEIHU

34

35

MeToa 3IeKTpOHHOTO (3JIEKTOHHO-
MOHHOTO0) OanaHca

DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36

Pemenne 3a1a4 pas3sjIMYHbIX TUIIOB




37

38

Pemenne 3ala4 Pa3JIM4YHbIX TUIIOB

Cucremarusanus 1 0000IeHNE 3HAHUI
1o Teme "XumMudeckue peakuuu'

39

KonTtponbHast pabora o Teme
"Xumuueckue peakuu"

40

IIonoxenue HeMETaLIOB B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menpeneera u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
du3ndyeckrue CBOMCTBA HEMETAJIJIOB

41

42

AJoTpOnHUsl HEMETAIOB (HA TPUMEPE
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)
Bonopon: nonyuenue, pusndeckue u
XAMHUYECKHE CBOMCTBA. [ 'mapuibl

43

l'anorensl: HaXOXIEHHE B IPUPOJIE,
CHocoObl OTyYeHus!, PU3NYECKUE U
XMMHUYECKHE CBOMCTBA

44

45

46

l'anorenoBonoponasl. Baxnerlmue
KHCIJIOPOJICOIEPKAIINE COSTUHEHUS
rajJoreHoB

JlabopaTopHbIe U IPOMBIILIICHHBIC
CIO0COOBI OTYyYEHHS TaJOTEHOB.
[IprMeHeHne raJoreHoB U X COeAMHEHUN

[IpakTuueckas padora Ne 4. Perenue

HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"T"anmoreusr"




Kucnopon: naboparopusie u
IMPOMBIIIJICHHBIC CHOCO6LI MMoJIy4CHuA,

41 ¢u3nUecKrue 1 XUMUYECKHE CBOWCTBA.
O3oH. [IpuMeHeHue Kuciopoaa U 030Ha

48 OKCHUbI ¥ IEPOKCHIBI

49 Pemenue 3aay pa3nu4HbIX TUIIOB
Cepa: Hax0XJI€HHE B IPUPOJIE, CITOCOOBI

50 NOJy4YeHUsI, PU3NICCKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, cyabhuiIbl

59 Kucnopoacoaepxaiiiue coeJMHEHUS CEPBI.
Oco0eHHOCTH CBOICTB CEPHON KHCIOTHI
[IpakTuueckas pabora Ne 5. Pemenue

53 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Cepa u eé coenuHeHus"
A30T: HaxOXJIeHHE B IPUPOJE, CIIOCOOBI

o4 MOJIy4eHUs, PU3NYECKUE U XUMUUECKHE
cBOIcTBa. AMMUAK, HUTPU/IBI
Kucnopoaconepxaiue coeluHEHUS

55 a3zota. OcoOEHHOCTH CBOMCTB a30THOM
KHUCIIOTHI

56 [TpuMeHeHne a30Ta M €r0 COSAMHEHUH.
A3oTHBIE y10OpeHHs
®ochop: HaxoXKAEeHNE B IPUPOJIE,

S7 CrocoObl OTyYeHus!, PU3NYECKUE U

XuUMH4Yeckue cBoiictBa. docuabl u




dochun

Oxkcuasl hochopa, pochopcoaepxarniue

58 .
kucinoThl. Cou (GocOpHOI KHCIOTHI

59 [Tpumenenne dpocdopa u ero coeTMHEHUH.
®dochopubie y1oOpeHus
[IpakTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"A30t u pochop u ux coenuHeHU"
VYrnepoa: HaXx0XJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOIU(PUKALINH; PU3HICSCKIE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHNE

62 Oxkcun yrinepona(Il), O}(CI/II[ yrieponaa(IVv),
yroJjibHasi KUCIIOTa U e€ COoJIn

63 Pemenue 3a1a4 pa3nuyHBIX THIIOB
KpemHuii: HaxoxaeHue B Mpupo/e,

64 crocoObl NOTy4YeHUs, PU3UIECKUE U
XUMHYECKHUE CBOMCTBA

65 Oxkcun kpemuaus(1V), kpemHueBas
KHCITIOTa, CHIIUKATHI

66 IIpuMeHeHne KpeMHHMS M €T0 COCIUHEHNM.
CrexJ10, €ro moJTy4eHne, BUIBI CTEKIIA

67 Pemienue 3a1au pa3auyHbIX TUIOB

68 CucreMmarusanus 1 0000IeHNEe 3HAHUN
no teme "Hemeranmnbr"

69 KonTponbhas pabota no teme

"Hemeramisr"




70

71

72

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThl, KOpPEKLHUS OMIMOOK
[Tonoxxenne MmetaiioB B Ilepuoanyeckoii
CHCTEME XUMHUUYECKUX IEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpuMeHeHre METaIJIOB B OBITY M TEXHUKE

73
74

75

CmuiaBsl MetasuioB. Kopposust Metamios
Pemenue 3a1a4 pa3nu4HbIX TUTIOB

DNEKTPOXUMHUYECKUH Psijl HAllPsHKEHUN
MeTauioB. O01ue crocoObl MOTy4YeHUs
METAJIJIOB

76

OO6mas xapaktepucTuka MeTayioB [A-
rpymsl lleproanyeckoi cucteMbl
XUMUYECKHX AieMeHTOoB. Harpuii n
KaJIMii: moiy4yeHue, pusnueckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAVUHEHUN

77

78

O6m1as xapaktepuctuka metayuion I1A-
rpymisl [leprnoanyeckoi cucteMbl
XAMHUYECKHUX JIEMEHTOB. Maruui u
KaJbpIUil: mody4YeHne, (pu3ndeckue u
XAMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCIUHEHUN

JKECTKOCTH BOABI U CITOCOOBI €6
yCTpaHEHHs




79

80

81

ANIOMHMHUI: TIOTydeHue, (Gu3ndecKue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS, KX
MIPUMEHEHUE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

82

[IpakTuueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTasuibl IIaBHBIX oArpymnn”

83

OO0m1as XxapakTepUCTUKA METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB

84

85

dusnyeckrue U XMMHUYECKHE CBOMCTBA
XpomMa U €10 COGHHHGHHﬁ, HUX IPUMCHCHUC

Baxwuelimme coelMHEHNs] MapraHia.

IlepmaHranar Kayuusi, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusnyeckue U XUMUYECKHAE CBOMCTBA
JKene3a u ero coennHeHui. [lomydenne n
IIPUMEHEHHUE CILUIABOB XKEIE3a

87

88

duznueckre 1 XUMUYECKHE CBOMCTBA
MEJIU U €€ COCTMHEHN, UX TPUMEHEHNE

dusnyeckrue U XMMHUYECKHE CBOMCTBA
OWHKa U €10 COCHHHCHHﬁ, ux




IpUMEHEHHE. [ MIPOKCOKOMIIEKCHI IIMHKA

[Tpaktuueckas padora Ne 8. Pemenue

89 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Mertasuibl T0OOYHBIX TTOArPyIT"

90 Pemienue 3a1a4 pa3nuyHbIX THIIOB
O06001IeHNEe U CHCTeMAaTH3aIINS

91 M3Y4YEHHOI'0 MaTepuaia 1o TeMe
"Meramibr"

92 KoHTtponbHas pabora o teme "Mertamibt"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThl, KOPPEKITUs OMIHOOK
Ponb xumun B o6ecrieueHuN YyCTOWYMBOTO

94 pasButHs yenoBedecTna. [loHsTHE O
HAyYHBIX METOJaX UCCIICIOBAHMS BEIIESCTB
HayuHble npuHIUIIBI OpraHu3auu

95 XUMHYECKOTO TPOU3BOICTBA.
[TpoMEbITIIeHHBIE CTIOCOOBI TIOTYYSHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKpYKatolen
CpEeIbl U €0 MOCIeICTBUS

97 XWUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBa

98 Xumus numu. Ponb XuMuu B
obecreueHnH MUIIEeBON 0€30MacCHOCTH

99 KocMmernueckue u napdromepHbie

cpeacrna. briToBas xumus




XuMHs B CTPOUTENBCTBE. BakHelune

100 CTPOUTENbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuabl
XHUMHS B CENBCKOM XO35ICTBE.

101 Opranuyeckue U MUHEpaJIbHbIE 1
ynoopeHus

102 Cucremaru3zanus 1 000011eHne 3HAaHUN 1
0 TeMe

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




