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COJEPXKXAHUE OBYUYEHUA

10 KITACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMMH.

[IpenMer w 3HaYeHUWE OPraHUYECKOM XUMHUH, MPEICTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YTJepoJia: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMs. BalleHTHbIE BO3MOXXHOCTH aToMa YIJIepoJa. XHMMHUYECKasl CBS3b B
OpPraHMYECKUX COCNUWHEHUSAX. Tumbl TUOPUAM3AIMU AaTOMHBIX OpOHUTaNei
yriaepojga. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsi3M (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN). TUIBI TIEpeKpbhIBAaHUS aTOMHBIX OpOuTaneu, o- u -
cBa3u. OnuHapHas, [BOWMHAsA W TpoitHas cBsA3b. CrmocoObl pa3pbiBa CBA3EH B
MOJIEKYJIaX OpraHuveckux BewiecTB. lloHsTHE O CBOOOAHOM paguKare,
HyKJI€opuie u 3neKTpoduie.

Teopust cTpoeHusi opraHudyeckux coenuHeHudd A.M. bytiepoBa u
COBPEMEHHBIE MPEICTABICHUS O CTPYKTYype MOJEKYJI. 3HAauY€HUE TEOPUH
CTPOEHUSA OPraHUYECKHX COEAMHEHW. MOJeKyIspHble W CTPYKTYpHBIE
dopmynbl. CrpykTypHble (OpMYJbl  pa3IMYHBIX BUJOB: Pa3BEpPHyTas,
COKpall€HHas, ckeneTHas. M3omepus. Buuael u3omepuu: CTpyKTypHad,
IPOCTPAHCTBEHHAs. OJEKTpPOHHBbIE 3((EKTsl B MOJIEKyJaX OpraHUYEeCKHX
COCIMHEHUN (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenre o KiaccuPUKaMKU OpraHUYecKuX BewecTB. [loHaTHE O
(yHKUMOHATBHOU rpymue. I'omomnorus. I'omonornueckue PAIBL
Cucremarnueckass HoMeHkaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTAEJBHBIX MPEICTABUTENECH.

Oco0eHHOCTH U KJaccu(UKauUsl OpraHMYecKuX peakiuil. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKON XUMUHU.

OKCNEepUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M WX IPEBPALLCHHM:
O3HaKOMJIEHHE ¢ oOpa3lamMu OpraHUYECKHX BEIIEeCTB M MaTepuajlaMu Ha HX
OCHOBE, ONBITHI MO NPEBPAILICHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyIrJIMBaHUE W TOPEHHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJICKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Anxanpl. ['oMonorudeckuii psij ankaHoB, oomas GpopMyia, HOMEHKJIATypa
U U30MepUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKAHOB,
sp3-rubpuausanus aTOMHBIX OpOMTanel yriepoja, G-CBa3b. DuU3MYEcKHe
CBOMCTBA AJIKAHOB.



XHUMHUYECKHE CBOMCTBA AQJIKAHOB: PEAKLMHM 3aMEIEHUs, HU30MEPH3aLUHU,
JErHIPUPOBAHMS, HUKIIN3AIMU, TUPOJIU3a, KpeKUuHra, ropenus. [IpencraBinenue
0 MEXaHMU3ME PEaKIUi paJuKAIbHOIO 3aAMEILCHHUS.

Haxoxnenue B npuposie. CriocoObl NOMyueHUs! U IPUMEHEHHUE aJIKaHOB.

Huknoankanpl. OOmas  Qopmyna, HOMEHKIaTypa U  H30MEpHsL.
OcoOEHHOCTH CTPOEGHHMSI M XUMHUYECKHX CBOMCTB MaJbIX (LIMKJIOIMPOINaH,
MUKJIO0yTaH) M OOBIYHBIX (IMKJIOMEHTAaH, IMKJIOTEKCaH) ITUKJIOATKAHOB.
Crioco0bl MoJTy4eHus: ¥ NPUMEHEHUE [IMKJIOAJIKaHOB.

Anxensl. 'oMonorndeckuil psj aakeHoB, o01as popmyiia, HOMEHKIATypa.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ] alKeHOB, Sp*-
ruopuau3anys aTOMHBIX OpOWTanei yriepoaa, o- U m-cBs3u. CTpyKTypHas u
reoMerpuueckas (Iuc-TpaHc-) uzoMepus. Pu3nueckue CBOMCTBA aAJKEHOB.
XVAMHUYECKHE CBOWMCTBA: PEAKLUU NPUCOCIUHEHUS, 3aMEIIECHUS B (-II0JI0KEHNE
IIpY JBOWHOU CBS3H, NOJMMEPHU3ALMHU U OKUCIIeHUs. [IpaBrmiio MapkoBHUKOBA.
KauecTBeHHble peakuuu Ha JBOWHYI CBA3b. (CnocoObl TMOJIy4YyeHUs U
MIPUMEHEHUE ATKEHOB.

AnKaaueHsl. Knaccudukanus JIKaJEHOB (conpskEHHBIE,
U30JINPOBAHHbIE, KyMyauposanHuvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U
XMMHUYECKUX CBOWMCTB COMNPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoenuHeHue.
[Tonumepuzanust conpskEHHbIX AUEHOB. CrocoObl MOMYyYEeHUsS] U PUMEHEHHUE
AJIKaJJUEHOB.

Anxunbl. ['oMosiorndeckuil psj alkMHOB, 00111ast popMysia, HOMEHKIATypa
U U30Mepusl. DIIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB,
Sp-ruOpuan3anus aToOMHbIX opOuTanel yriaepoga. PuU3nyeckue CBOMCTBA
ANKUHOB. XMMHYECKHE CBOMCTBA: PEAKUUU MPUCOEAUHEHUS, JUMEPU3ALUU U
TPUMEpPH3ALMK, OKUCIEHUSA. KHCIOTHBIE CBOWCTBAa QJIKHMHOB, HWMEOIIUX
KOHIIEBYIKO TpPOWHYIO CBsI3b. KayeCTBEHHbIE pPEAaKUMU Ha TPOUHYIO CBS3b.
CnocoObl OJIy4eHHs] U MPUMEHEHHE aJIKMHOB.

ApomaTtrueckue yrieBoaopojbl (apeHbl). ['oMogoruyeckuii psj apeHos,
obmast  ¢gopmysia, HOMEHKJIATypa M  HU30MepUsi. ODJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIeKybl OeH3ona. dusnueckue CBOMCTBA
apeHoB. XMMHUYECKHUE CBOICTBA OE€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEILIEHUS
B O€H30JIbHOM KOJIBIE U YIJIEBOJOPOJIHOM paJuKale, peaKluu MPUCOeIUHEHHUS,
OKHCJIEHHE rOMOJIOTOB OeH3o0ua. [IpeacraBienre 00 OpUeHTUPYIOUIEM IEHCTBUU
3aMecTuTeNe B OEH30JIbHOM KOJIbLIE Ha NpUMEpe aJKUIbHBIX PaJuKajoB,
KapOOKCUIIbHOM, THJIPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOTEHOB.
Oco0eHHOCTH XUMHYECKMX CBOWCTB cTHpona. [lomumepusanus crupoda.
CnocoObl oJTy4eHHs ¥ MPUMEHEHHE apOMaTHYECKUX YIIIEBOJOPOIOB.



[Tpuponnsrii ra3. [lonytheie HedTanbIie razpl. HedTh 1 €€ mpouncxoxaeHue.
KameHHbIi#1 yrosb u mpoayKThl ero nepepadotku. CrocoOs! nepepadoTku HeDTH:
IEPEroHKa, KPEKUHT (TEpMHUUYECKUM, KaTATUTUUYECKU), pu(OPMHUHT, MUPOIIU3.
[IponyxTsl nepepabOTKU HEPTH, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOECHHME TajJOre€HIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIICHNs] TajoreHa Ha TUAPOKCOIPYIly, HHUTPOTPYMILY, LUAHOTPYIIILY,
amuHOrpynmy. [leficTBue Ha rajgoreHIpOHU3BOAHBIE BOJHOTO M CIMPTOBOIO
pacTBopa mEnoyn. B3anMoaencTere AUrajJoreHajJkaHoB ¢ MarHUEM U IUHKOM.
[IoraTHE O  METAUIOOPTaHMYECKUX  COEAUHEHMsX.  Vcmosb3oBaHue
raJIOTEHIPOU3BOJIHBIX YIJIEBOJOPOAOB B OBITY, TE€XHUKE W TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABl W3YyYEHHs BEIIECTB M HX IPEBPALLCHUN:
u3yyeHue  (PU3NYECKUX  CBOWCTB  YIJIEBOJAOPOJIOB  (pacTBOPUMOCTB),
KAueCTBEHHBIX PEAKLMI YIIeBOJAOPOI0B Pa3IMYHBIX KiaccoB (0OeclBeUrBaHHUE
OpOMHOM WJIM MOJTHOM BOJIbI, pACTBOpA MEpMaHTraHaTa KaJlusi, B3aUMOJCHCTBUE
alleTWJIeHa C aMMHMayHbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapyXeHHE Yyriepojaa M BOAOPOJa B OpPraHMYECKHX BEIIECTBAX, MOJyuYEHHUE
ATUJIEHA M U3YYEHUE €ro CBOMCTB, O3HAKOMJIEHHE ¢ KoyueKuusmu «HedTb» u
«Yromnb», ¢ oOpa3laMHM IUIaCTMAacC, Kay4yyKOB U PE3UHBI, MOJEIHPOBAHUE
MOJIEKYJ YIIIEBOAOPOAOB Y TAJIOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kuciiopoacoaep:kamnue opranuyeckue coeJHHeHHs.

[IpenenbHble onHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKYJ (Ha MpuMepe
MeTaHola U 3TaHojsa). ['omonorunueckuil psg, obOmas Qopmyna, uzoMepus,
HOMEHKJIaTypa M Kiaccuukauua. Dusnyeckue CBOICTBA MPEAETbHBIX
OJIHOATOMHBIX CHUPTOB. BOAOpOIHBIE CBSI3M MEXKIY MOJEKYJIAMH CIIHPTOB.
XVAMHUYECKHE CBOWCTBA: PEAKIMHM 3aMEIICHUs, AeTHIpaTalid, OKUCICHUS,
B3aMMOJICUCTBHE C OPraHUYECKMMH M HEOPraHMYECKUMHU  KHCIOTaMH.
KauecTBeHHass peakuus Ha OJHOATOMHBIE CIHPTHL. /[lelicTBHE dTaHONA H
METaHoJa Ha opraHu3M desnoBeka. CnocoObl TOJYyYEHHS] U TPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[TpocTeie 3¢upsl, HOMeHKIaTypa U n3oMepus. OCOOCHHOCTH (PU3HUIECKUX
Y XUMUYECKUX CBOWCTB.

MHoroaroMHble COUPTHl — 3TUJICHTJIMKOIb U TIUUEpUH. Puznueckue u
XUMHAYECKHE  CBOWCTBA:  pEAKUMM  3aMEIICHUs,  B3aUMOJEWUCTBHE  C
OpraHU4YeCKMMH M HEOPraHWYECKHMMH KHCIIOTaMHU, KA4eCTBEHHAs pPEaKLUs Ha
MHOIroaroMHbele  cnupTel.  [lpeactaBieHue 0  MEXaHU3ME  pEAKUUU
HykiaeouibHOro 3amenieHus. JleiictBue Ha opranu3m uenoBeka. CrocoObl
NOJIy4eHHs] U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.



®enon. CtpoeHUE MOJEKYJBbI, B3aMMHOE BJIHMSIHHE THAPOKCOTPYIIIBI U
6enzonpHOTO siapa. Pusnueckue cBoicTBa eHosna. OCOOEHHOCTH XUMHUECKUX
cBoiicTB (enona. KayectBennsle peakiuu Ha (eHod. ToKcHYHOCTH (heHoxa.
CriocoOb1 nostyueHus u npuMeHenue ¢pexomna. Genondopmanbaeruyas cMoa.

KapOoHWITbHBIE COCTUHEHUST — aNbJETUABl W KETOHBI. OJIEKTPOHHOE
CTpOCHHE KapOOHWIBLHOW TpymIbl. [ OMOJIOTHYECKHE pPSABl AIbICTUIOB H
KETOHOB, 0o0mIast opMyia, n3omepusi 1 HoMeHkIaTypa. dusnyeckue cBoicTBa
aJIBJICTUIOB ¥ KETOHOB. XMMHUECKUE CBOMCTBA aJIbJICTHI0B I KETOHOB: PEaKIUH
npucoeqruHenusi. OKHUCIIEHHE aJbJETHI0B, KAaueCTBEHHbIE pEakIUH Ha
anpaeruapl. CriocoObl OTYYCHUS ¥ IPUMEHEHUE aJIbJICTH/IOB U KETOHOB.

OMHOOCHOBHBIC TIpeelibHBIE KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHUSI MOJIEKYJ] KapOOHOBBIX KHCIOT. M30Mepus H HOMEHKIATypa.
@usnueckue CBOWCTBA OJHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT.
BopmopoaHbie CBA3M MEXIy MOJCKyJaMH KapOOHOBBIX KHUCIIOT. XHMHUYECKHE
CBOWCTBA: KHCJIOTHBIEC CBOMCTBA, PeaKIus dTepU(DUKALNHU, PEaKIIUU C yIaCTHEM
YIJIEBOJAOPOAHOTO paaukana. OcoOEHHOCTH CBOWCTB MYpPaBBUHOW KHCJIOTHI.

[TonsatTre ©0 TPOU3BOIHBIX KApOOHOBBIX KHCIOT — CJOXKHBIX Jdupax.
MHoroo0pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIBHBIX M
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, TUKapOOHOBBIX KHUCJIOT,

TUAPOKCUKApPOOHOBBIX KHUCIOT. [IpeacTaBuTesn BHICHINX KapOOHOBBIX KUCIIOT:
CTE€apUHOBAsI, TAJbMUTUHOBAS, OJICUHOBAS, JUHOIE8Asl, TUHONEHOBAs KUCIOTHI.
CriocoObl IOJTy4eHHS ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMonorudyeckuit psia, oodmast Gopmyna, U3oMepus U
HOMEHKJIaTypa. PU3NYECKue U XMMHUYECKUE CBOMCTBA: THIPOJIM3 B KHUCIOU U
IETIOYHOM Cpene.

Kupsi. Ctpoenue, puznueckre 1 XMMAYECKUE CBOWCTBA KUPOB: THIPOJIN3
B KHCJIOW UM 1enouHo cpene. OCOOCHHOCTH CBOMCTB JKHMPOB, COAEpPKAITUX
OCTaTKU HEMPEACIIbHBIX KUPHBIX KUCIOT. JKUpHI B IPUPOJIE.

MpbUT4 KaK COJIA BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOFOIIEE ICHCTBHE.

OO6mas xapaktepuctuka yrieBoaoB. Kiaccudukanus yrieBosioB (MOHO-,
TU- ¥ TioJiucaxapu/ibl). MoHOcaxapuibl: TII0K03a, GPyKTO3a, rajgakrosa, pudosa,
ne30Kkcupu003a. GU3nvecKue CBOMCTBA U HaX0XkAeHUE B npupojae. orocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIMM C Yy4YacTUEeM CIHUPTOBBIX U
aJbJACTUHON TPYIIN, CIIUPTOBOE M MOJIOYHOKHCIOE OpokeHue. IIpumeHenue
[JIFOKO3bI, €€ 3HAaYeHUWE B JKU3HEAEATEILHOCTH oOpraHusma. Jlucaxapupibr:
caxapo3sa, MaJbT03a U JlakTo3a. BoccTaHaBnMBarole 1 HEBOCCTAHABIMBAIOIIIHE
nucaxapuisl. 'uaponus qucaxapuaoB. HaxoxaeHue B npupoie U MpUMEHEHUE.
[Tonucaxapuabl: Kpaxmai, TJIMKOTEH W LEJUTI003a. CTpOEHHE MaKpOMOJIEKYJ
Kpaxmaia, TJIMKOT€Ha M LeJUTioo3bl. (DU3MYECKHE CBOWCTBA KpaxMalia H



LEJUTI0N03bl.  XMMUYECKHE CBOMCTBA KpaxMmalia: THAPOJIU3, KaueCTBEHHas
peakuusi ¢ HOJOM. XMMHUYECKHE CBOMCTBA LIEIUIIOJIO03bI: TUAPOJIN3, MOTYyYEHUE
a¢upoB 1emwnono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHaX (BHCKO3a,
aleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEUIECTB M HUX MPEBPAILCHUI:
pPacTBOPUMOCTh PA3JIMYHBIX CHOUPTOB B BOJAE, B3aUMOJICHCTBHE STaHOJA C
HAaTPUEM, OKUCJIEHHE 3THJIOBOIO CIUPTA B aIbJAECTH] HA PACKaIEHHONW METHOU
IIPOBOJIOKE, OKHUCJIEHUE HTHJIOBOTO CIHpPTa JUXPOMATOM Kanus (BO3MOXKHO
UCIIOJIb30BAaHUE BHUICOMATEPUAIOB), KAYECTBEHHbBIEC PEAKIIMU Ha albJIETUIbI (C
ruapokcuioMm  auammuHcepeOpa(l) m  rumpokcumom  meau(ll)), peaxims
ruiepuna c rugapokcuiom meau(ll), xumuueckue cBoicTBa pacTBOpa YKCyCHOM
KUCJIOTBI, B3aUMOJICHCTBHE pacTBOpa TIIOKO3bI ¢ Tuapokcuaom wmeau(ll),
B3aMMOJICHCTBUE KpaxMalla C MOAOM, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7ad IO
TeMaM «CriupTel 1 PpeHosbDy, «KapOoHoBbIe KUCHOTHI. CIOXKHBIE 3(PUPBD).

A30Tcoaep:xaliue OpraHnyecKue coeAuHeHus.

AMWHBI — OpraHUYeCcKue MPOU3BOAHBIC aMMHaka. Knaccudukaiiys aMuHOB:
anudaTUYeCcKue W apoOMaTUYECKHUE;, TNEPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Ctpoenue MosiekyJ, oomas ¢popmMyia, H30MEpHsi, HOMEHKIATypa U PU3NUECKUEe
CBOMCTBAa. XMMUYECKOE CBOMCTBA a(PaTUIECKUX AMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKE, B3AUMOJICCTBUE MEPBUYHBIX AMUHOB C A30THUCTOM KUCJIOTOM.
Conu ankuiiaMMOHHUS.

AHWIMH — MNOpPEICTaBUTENb aMUHOB apomaTuyeckoro psnga. CtpoeHue
aHuIMHa. B3anmMHoe BIMsTHUE TPYIITT aTOMOB B MOJIEKyJie aHmIMHA. OCOOEHHOCTH
XUMUUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuy Ha aHUINH. CocOoObI
MOJY4YeHUs] U TIpUMEHEeHHUe anudarudyeckux amuHOB. [lonydeHue aHuUIIMHA U3
HUTPOOEH301a.

AmuHokucnoTel. HomeHnknatypa u uzomepusi. OTaelnbHble TPEACTABUTENN
0-aMUHOKHCJIOT: TJMIWH, ajaHuH. @Ousznueckue CBOMCTBA aMHHOKHUCIIOT.
XUMHUYECKHE CBOMCTBAa aMMHOKHUCIOT KakK aMQpOTEPHBIX OPraHUYECKUX
COCMHEHUN, peakiusl MOJUKOHACHCAUU, OOpa30BaHME MENTUIAHOU CBS3HU.
buonornueckoe 3HaueHUE aMMHOKUCIOT. CUHTE3 ¥ THUAPOJIN3 MENTHIOB.

benku xak npupoansie nonuMmepsl. [lepBuyHasi, BTOpHUYHAas U TPETUYHAs
CTpYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJNKOB: TMAPOJIU3, JI€HATYpALHMS,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUs BELIECTB M HX MPEBPAILCHHI:
pacTBOpeHHe OEKOB B BOJIE, JAeHATypaIlus OCIKOB MPU HArpeBaHUU, I[BETHHIC
peaknmu Ha OCJKH, PpEIICHHE OSKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaMm
«A30TCcollep)Kalllie ~ OpraHMYecKkue  coeauHeHus» u  «Pacmo3HaBaHue
OPTraHUYECKUX COCAUHEHUID.



BricokoMouieKyJISIpHbIE COeINHEHNS.

OCHOBHBIE TOHATHS XUMHUHU BEICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb IOJUMEpU3AlUU,  CPEOHSA
MoJeKyasipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJISPHBIX
COEIMHEHHUI — IOJIMMEPU3ALIHS U TTOJTUKOHACHCAIIHS.

[Tonmumepuble Martepuansl. Ilmactmaccsl (MOAMATHIIEH, MOJIUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJIMMETHIMETAKPUIIAT, MOJIUKApOOHATHI,
noJiMdTUIeHTepedTanar). Y Tuiusaius 1 nepepadoTka miacTuka.

DNacTOMephbl:  HAaTypaJbHBIM  KaydyyK, CHHTETHYECKHE  KaydyKu
(OyTaIMeHOBBIN, XJTOPOMPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3uHa.

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

[Tonumepsbl CIEUAIBHOTO Ha3HAYECHUs (Tedion, KeBJap,
ANEKTPOINPOBOASIINE MOJIUMEPHI, OMOpa3naraeMble OJUMEPHI).

DKCIepUMEHTAIbHBIE METOAbl M3YUYEHHUS BEUIECTB M HUX MPEBPAILCHUI:
O3HAaKOMJIEHWE C oOpa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcC, KayudyKOB, PEIIEHUE HSKCIEPUMEHTAIbHBIX 33a/ad 10 TEMeE
«Pacro3HaBaHue MIaCTMACC U BOJIOKOH».

Pacuérnbie 3anaum.

HaxoxaeHue MoJIeKyJsipHOM (POPMYJIBI OPraHMYECKOTO COEAMHEHUS IO
MAacCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJICHHE
MOJIEKYJIIpHON (OpMYJIbl OPraHMYECKOTO COEIMHEHUS Mo macce (00BEMY)
IIPOJYKTOB CropaHusi, N0 KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkuyu /UM HUCXOIHBIX BELIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOPMYJIIbI
OpPraHUYeCKOT0 BEIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, ONPEACICHUE J0JU BBIXOJA MPOAYKTA PEAKIMU OT TEOPETUUYECKH
BO3MOYHOTO.

MexnpeaMeTHbIE CBS3H.

Peanm3zanust MeXnpeIMETHBIX CBSI3€U NPU U3YYEHUHU OPTAHUYECKON XUMUN
B 10 kjacce OCyIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KAK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSATHUM, TaK M TOHSITUM, NPUHATHIX B OTIEIbHBIX MpPEIMETaX
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHSATUS: SIBJIEHUE, Hay4yHBIM (QakT,
rUI0Te3a, TEOpHUs, 3aKOH, aHallu3, CUHTE3, Kiaccudukaius, HaOI0JeHue,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICIINPOBAHUE.

@dusuka: Marepus, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUUECKU ypOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PM3UYECKHUE BEIUYUHBI, CAMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHUS,
Mmacca.



buonorus: knerka, opraHu3M, HKOCHUCTeMa, Owocdepa, meTadbOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIN U TeTepoTpo(HBIN THIT TUTaHKS, OpOKCHHE,
doTocuHTE3, IBIXaHWE, OCIKH, YTJICBOJBI, KHUPbI, HYKICHHOBBIC KHCIIOTHI,
(bepMEHTHI.

['eorpadusi: mose3HbIe UCKOTTaEMBbIE, TOILUIUBO.

TexXHOJIOTHS: THINEBBIC MPOIYKTH, OCHOBBI PaIlMOHAIBHOTO ITHTAHUA,
MOJOIIIHME CPEICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAS 1 HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKU aneMeHT. M3otonel. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPTreTUUECKUE YPOBHU H
noaypoBHU. AToMHBIE opouTanu. Kiaccudukaiys XMuMUIECKUX JIEMEHTOB (S-,
p-, d-, f-amemenTtsl). Pacnpenenenne 3JI€KTPOHOB IO aTOMHBIM OPOHTAJISM.
OJIEKTPOHHBbIE KOH(PUTYpallMM aTOMOB  3JIEMEHTOB IEPBOr0O—4ETBEPTOTO
MEepUoJOB B OCHOBHOM M  BO30YXXIEHHOM COCTOSIHUHM, JJICKTPOHHBIC
KOH(UTYpallM¥ HOHOB. DJIEKTPOOTPULIATEIIHHOCTD.

[lepuomnueckuii 3akoH © llepuoguueckass cucTeMa XHUMHUYECKUX
anemeHTtoB .M. MenneneeBa. CBsI3p NEPUOAMYECKOTO  3aKOHA U
Ileproguyeckor CHCTEMBI XHUMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpHEU
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTBIX U CJIOXKHBIX BEIIECTB IO TpynraM H
nepuojiaM. 3HaueHue nepuoandeckoro 3akona JI.11. Menjaeneena.

XuMHYecKasi CBsi3b. Buabl XMMHYECKOW CBS3M: KOBAJICHTHAs, MOHHAs,
MeTajinyeckasi. MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIIENITOPHBINA. DHEPTUS U JJIMHA CBS3U. [ 10s5pHOCTD, HANPaBIEHHOCTh
Y HaCBHIIIAEMOCTh KOBAJEHTHOW CBsi3U. KpatHbie cBa3u. BomopomHas CBA3b.
MeXMONEKYJISIPHBIE B3aUMOICVCTBHUSL.

BaneHTHOCTh M BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b AJIEKTPOHHOMN
CTPYKTYpbl MOJIEKYJI C HMX TEOMETPUYECKUM CTpOeHHEeM (Ha mpumepe
COCJIMHEHUI 2JIEMEHTOB BTOPOTO MEPUO/IA).

IIpencraBieHne O KOMIUIEKCHBIX coeauHeHHsX. CoCTaB KOMILIEKCHOTO
MOHA:  KOMIUJIEKCOOOpa3oBaTesib,  JIMTAHJbl.  3HAYE€HHE  KOMIUIEKCHBIX
coenuHeHuu. [loHATHE O KOOPAMHAIMOHHON XUMUH.

BemectBa MOJEKYJISIPHOTO M HEMOJEKYJSPHOTO CTpO€HUsl. Turbl
KPUCTAJUIMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o qucnepcHeix cucteMax. Mcruanaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BhIpa)KEHUs KOHIICHTPAIIUU PacTBOPOB:



MaccoBas J0Js BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIeHTpausa. Hacelmennsie
Y HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus v  HOMEHKJIATypa  HEOPraHMYECKUX  BEIIECTB.
TpuBHabHBIC HA3BaHUS OTJEIBHBIX IPEACTABUTENIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuMI4eCKIX pEakiiuii B HEOPraHUIECKON U OpraHuIeCKOn
XUMUU. 3aKOH COXPAHEHHS MacChl BEIIECTB; 3aKOH COXPAaHEHUS U MPEBPALICHUS
SHEPrUd MpPU XUMHUECKUX peakiusx. TeruoBbie A(PPEeKThl XUMUYECKUX
peakuuii. TepMOXUMUYECKHE YPABHEHUSI.

CKOpOCTh XMMUYECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB.
I'omoreHHsIe 1 rereporeHHsie peakuuu. Karanus n katanu3aTtopsl.

OOpatumble W HeoOpaTHUMbIE pEAKUUU. XHWMHYECKOE pPaBHOBECHE.
Koncranta xumuyeckoro paBHoBecHs. (DAaKTOpPHI, BIMAIOLIIME Ha IOJOKECHHE
XMMHUYECKOTO PaBHOBECHS: TEMIIEpPATypa, JABJICHUE U KOHLEHTPAlUA BELIECTB,
y4yacTByrommx B peakuud. [Ipuamun Jle [Hlatense.

OnekTpoiutuueckas auccouuanuss. CUIIbHBbIE U cJIa0ble JJIEKTPOJIUTHI.
Crenenp mucconmannu. Cpena BOAHBIX PACTBOPOB: KHCIIOTHAs, HEUTpAJIbHAS,
mienoyHasi. Bomopoausiii mokaszatens (PH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCINTENPHO-BOCCTAHOBUTENBbHBIE  peakuuu. C(CTeneHb  OKUCIEHUS.
Okucnurenp M BOCCTaHOBHUTENDb. [Iporecchl OKHCIEHMS M BOCCTAHOBIICHHS.
Baxneiiive OKUCIUTENN W BOCCTAHOBHUTENU. METON 3JEKTPOHHOro OajaHca.
DIEeKTPOJIN3 pacTBOPOB U PACILJIABOB BEILECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEUIECTB M HX MPEBPAILICHHI:
pa3lIOKEHHE MEPOKCHAA BOAOpPOAA B IPUCYTCTBHM KaTaln3aTopa, MOJEIH
KPUCTAJUIMYECKUX  PEIIETOK, MPOBEACHUE peakuuid HOHHOTO OOMEHa,
OIIPENIECIICHUE CPEIbl PACTBOPOB C IMOMOILIBI0 UHAUKATOPOB, U3YUYECHHUE BIIUSHUSA
pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEAKIMH U TOJIOXKEHUE
XUMHAYECKOTO PABHOBECHSI.

Heoprannyeckasi xummusi.

[Tomoxenne wHemerawioB B llepuoguueckol CHCTEME XHMHUYECKUX
anemenToB JI.M. MenzeneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. Du3nvecKue
CBOMCTBA HEMETAIJIOB. AJUTOTPOIHUSI HEMETAILJIOB (Ha TpUMEpPE KUCTIOPOa, CEPHI,
docdopa u yriaepona).

Bonopona. Ilonyuenue, dusndeckre U XMMUYECKUE CBOMCTBA: PEaKIMH C
METaUIaMA W HEMETaJulaMH, BOCCTAHOBHUTEIIbHBIE CBOMCTBA. [ 'WIOpuBbL.
TonIMBHBIE DIIEMEHTBHI.

["anorensl. Haxoxnenue B mpupoje, crocoObl MoMyueHus, PU3ndeckue u
XUMHUYECKUE CBOMCTBA. ["amoreHoBOIOPOIBI. Baxuenmue
KHCJIIOPOJACOJEPKAIIME  COCAMHEHUS  TaJOTEHOB. JlabopaTopHble U



MIPOMBIIIJICHHBIE CLIOCOOBI MOTYUYEHHs rajJoreHoB. [IpuMeHeHne raioreHoB 1 ux
COCIMHEHU.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILIEHHBIE CIOCOOBI MOTYyYEeHUS
kuciopoaa. Guznueckre U XMMHUYECKUE CBOWCTBA U MPUMEHEHHE KUCIOPOa U
030Ha. OKCUBI U TEPOKCUIBI.

Cepa. HaxoxneHue B TpuUpoje, CHOCOOBI TMOMy4YeHHs, (U3UYECKUE U
xumuyeckue cBoictBa. CepoBoaopon, cyibdunbl. Oxcupn cepbi(1V), oxcun
cepol(VI). Cepaucras u cepHasi KUCJIOTHI U UX coiu. OCOOEHHOCTU CBOWCTB
CepHOM KUCIIOTHL. [IpuMeHeHue ceprl U €€ COETUHEHU.

Azor. Haxoxxmenue B mpupojie, CrocoObl MOMy4deHHs, (pU3UUecKue u
XUMUYECKUE CBOMCTBA. AMMUAK, HUTpUbl. OKCHJIBI a30Ta. A30TUCTas U a30THAs
KUCIOTHl U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KucioThl. [Ipumenenue
a30Ta U €ro COeIUHEHUI. A30THBIE y100peHusl.

®ocdop. HaxoxaeHue B mpupojie, CriocoObl MoaydeHus, (U3ndeckue u
xuMuueckue cpoiictBa. @ochuasl u dochun. Oxcunbl dochopa, dbochopHas
kuciora u e€ conu. [Ipumenenne gocdopa u ero coeguneHuid. PocPopHble
ya00peHus.

VYrnepon, HaxoXAeHHE B MpUpOAE. AJUIOTPONHbIE MOIU(DUKALIMH.
®u3znyeckrue W XUMHUYECKHE CBOMCTBAa MPOCTBIX BEMIECTB, OOpPA30BAHHBIX
yriepogom. Okeun yriepoaa(ll), okcun yrnepona(lV), yroiapHas kuciaota u e€
COJIM. AKTUBUPOBAHHBIN YTroiib, afcopouus. OysuiepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHune npocThIX BELIECTB, 00Pa30BaHHBIX YIJIEPOJOM, U €T0
COCIMHEHU.

Kpemunii. Haxoxnenne B mpupoze, cnocoObl NOaydeHus, pU3nyeckue u
xumudeckue corctBa. Okeua kpemuus(1V), kpeMHUeBass KUCIIOTa, CUIIUKATHI.
IIpuMeHeHne KpeMHUs M €ro coeiauHeHuil. CTEKso, €ro IOJy4YeHUE, BHJIbI
CTEKJIA.

[Tomoxenne wMetamwioB B Ileproanyeckoil cuUCTEME XHUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUSI JIEKTPOHHBIX 000JI0YEK AaTOMOB METAILIIOB.
O6mume ¢dusmyeckue cBoiicTBa MeTawioB. [IpuMeHeHHe MeETauioB B OBITY U
TexHuke. CIutaBbl METAJIOB.

DNEeKTPOXUMHUUECKUIN psii HampspkeHud MertamuioB. OOmme crocoObl
MOy YEHUS METaJIOB: TUAPOMETAITY Prus, NUPOMETAIUTYPIHs,
anekTpoMetasuryprus. [lonstue o koppo3un metayioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mras xapakrepuctuka MetawioB |A-rpynmsl [leprogudeckoil cucTeMsbl
XUMHUYECKUX »dyeMeHToB. Harpuii u kanumil: nonyueHue, (Qu3MdyecKkue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.



O6mas xapakrepuctuka MetauioB [|A-rpynnsl [lepuognueckoil cucteMsl
XUMUYECKUX BJEMEHTOB. MarHuidi M KajablUid: MOdydeHue, (PU3NYECKUe Hu
XUMHYECKUE CBOKCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U MX COCIWHECHUI.
XKécTkocTh BOJIBI U CITOCOOBI €€ yCTpaHEeHHUS!.

AnroMuHUMl: mody4deHwe, (U3MUECKHMEe U XMMHYECKHE CBOWCTBA,
MPUMEHEHHE TPOCTOrO BEIIECTBA U €ro CoeAuHEeHUH. AMQOTEpHbIE CBOWCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI ATFOMUHUS.

OOmiass xapakTepucTHKa MeETAIOB To00uyHbIX mnoarpynn (b-rpyrim)
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX AJIEMEHTOB.

duznyecKkre 1 XUMHYECKHE CBOMCTBA XpOMa U €ro coeTMHeHU. OKCUIbI U
ruapokcuabl xpoma(ll), xpoma(lll) nu xpoma(VI). Xpomatel 1 nuxpomarsl, X
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMEHEHHE XpoMa.

@u3znueckue M XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIMHEHMM.
Baxneiimme coenunenus wMapranua(ll), mapranua(lV), wmapranna(VI) u
mapranna(VIl). Ilepmanranar kanus, €ero OKUCIUTEIbHbIE CBONCTBA.

du3znyecKre U XUMUYECKHE CBOMCTBA Xkeje3a U ero coequHeHnid. OKCHbl,
ruapokcuibl 1 conu xxenesa(ll) u xeneza(lll). Ilomydyenre u npumeHeHue xene3a
U €T0 CIUIABOB.

OU3NYECKUE U XUMUYECKUE CBOMCTBA MeIH U €€ coeauHenuil. [lomyyenue
Y IPUMEHEHUE MEAUN U €€ COCAMHEHUM.

[uuk: momydenue, GU3NUECKUE U XUMHUYECKHE CBOMCTBA. AMGOTEpHBIE
CBOMCTBA OKCHJAa M THAPOKCHJIA LHMHKA, TUAPOKCOKOMILIEKCHI IIMHKA.
[IprumeHeHne HMHKA U €r0 COCIMHEHUM.

DOKcnepruMeHTaIbHbIE METOAbl M3YyUYEHHs BEIIECTB W UX IPEBPAILECHUIA:
M3ydeHHe 00pa3l0oB HEMETAIJIOB, TOpeHHe cephl, hocdopa, xene3a, MarHus B
KHCIIOPOJE, W3YyYEHHE KOJUIEKIMU «MeTalubpl M CIUIaBbD», B3aUMOJEHUCTBHE
IICJIOYHBIX W LICJIOYHO3EMENBHBIX METaUIOB C  BOJOM  (BO3MOXHO
MCIIOJIb30BaHUE BHJIEOMATEPUANIOB), B3aUMOJICWCTBHE IIMHKA W Keje3a C
pacTBOpPaMH KHUCJIOT M IIEJIOYEeH, KAYeCTBEHHbIE PEAKLIMM HA HEOPraHUYECKUe
AHUOHBI, KATUOH BOJIOPO/Ia U KATUOHBI METAJIJIOB, B3AMMOJIEHCTBUE THIPOKCUIOB
QTIOMUHHAS W LWHKAa C pacTBOpaMM KHUCJIOT MW  IIEJIOYEH, pELICHUE
AKCIIEPUMEHTAJIBHBIX 3a1a4 1o TemaM «l anorensn, «Cepa u €€ coeTuHEHus»,
«A30T M Qochop M uX coemHHEHHs», «MeTamibl TJIaBHBIX MOJATPYIID»,
«MeTabl MOOOYHBIX MOATPYIII.

XuMHUS U KU3Hb.

Ponp xuMum B oOecre4eHHH YCTOWYMBOTO pAa3BUTHUSL YEJIOBEYECTBA.
[lonsiTME O HAay4yHBIX METOJAX IO3HAHWUA M METOAOJOTMU HAYYHOIO
uccienoBanus. HayuHble NpUHLKIIBI OpTraHU3al[ui XUMUYECKOTO IPOU3BO/ICTBA.
[IpomblliieHHBbIE CHOCOOBI MOJMYYEHHS BaXXHEHIIMX BEUIECTB (HAa MpUMepe



MPOU3BOJICTBA aMMHaKa, CEPHOW KHUCIOThbL, MeTaHousa). [IpoMbllieHHBIE
CHOCOOBI TMOJYYEHUsT METauIOB W CIUIABOB. XHMHYECKOE 3arps3HEHUE
OKpY>Karolel cpenpl W ero mnocieactBus. Poiab xumMum B oOecriedeHHUH
HHEPreTUYECKON OE30MaCHOCTH.

XuMHsi W 3JI0pOBbE 4enoBeka. JlekapctBeHHble cpeacta. [lpasuia
WCIIONB30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pons XuMuM B pa3BUTHH
MEIULIUHBI.

XUMHUSI TUIIHA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Poib xumuu B
oOecrieuyeHnu MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdiomepusie cpenctsa. beiroBas xumus. [IpaBuna
0€30MMacHOT0 HCIOIb30BaHMs TMpEnapaToB OBITOBOM XWMHUU B TMOBCEIHEBHOMN
KU3HU.

XUMUs B CTPOUTEIBCTBE: BAXKHEUIIINE CTPOUTENBHBIE MaTepHaIbl (LIEMEHT,
OeTOoH).

XuMus B CEIIbCKOM X03siiicTBe. OpraHM4ecKre U MUHEpaIbHbIE yA00pEHUS.

CoBpemMeHHBIE KOHCTPYKIIMOHHBIE MAaTEPUAIIbl, KPACKH, CTEKIIO, KEPAMHUKA.
Marepuains! 11 31eKTpoHUKU. HanoTexHoornm.

Pacuérnble 3a1aum.

Pacuétel: Maccel BeniecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcCe WM 00BEMY OJHOTO M3 YYACTBYIOLIMX B PEAKUMU BEUIECTB,
Mmacchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTOB PEAKLUH, €CIU OJHO M3
BEIIECTB MMEET NMPUMECH, Macchl (00bEMA, KOJMYECTBA BEILECTBA) MPOAYKTa
peaKkuuu, €ClM OJHO M3 BELIECTB JAaHO B BUJE PACTBOPA C ONPEAEIEHHON
MAacCOBOM JIOJIEH PACTBOPEHHOTIO BEUIECTBA, MACCOBOM JOJHM W MOJISIPHOM
KOHIIEHTpAllM BELIECTBA B PACTBOPE, NOJM BBIXOAA MPOAYKTAa PEAKIUU OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpeaMeTHbIE€ CBS3H.

Peanuzanmss MeXNpeaMETHBIX CBS3€l MNpU  HM3y4YeHHH OOwed U
HEOpraHn4ecko XxuMuu B 11 Kitacce ocyecTBiIsieTcsl 4epe3 UCIIOIb30BAHUE KAK
0OIIMX €CTECTBEHHO-HAYYHBIX MOHSTHI, TAK U HOHATHI, IPUHSTHIX B OTAEIBHBIX
IpeAMETax €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAayuYHble TIOHATHA: SBJICHHME, HAy4HbIH (aKT,
TUI0TE3a, TEOPHsl, 3aKOH, aHallu3, CUHTE3, KiaccUu(pUKanus, NepUOIUYHOCTD,
HaO0JII0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOEIIb, MOJCIIMPOBAHUE.

®usuka: Marepus, MHUKPOMHpP, MAKPOMHD, aTOM, OIJIEKTPOH, IIPOTOH,
HEUTPOH, WOH, W30TOIbl, pPAAUOAKTUBHOCTH, MOJEKYJA, DHEPreTUHYECKUU
YPOBEHb, BEILIECTBO, TEI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, U1eaIbHbIN
ra3, GU3NYeCcKue BEJIMUYHUHbI, €AMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.



buonorus: knerka, opraHu3M, HKOCHUCTeMa, Owocdepa, meTadbOIU3M,
MakKpoO- ¥ MUKPOIJIECMEHTBI, OCIIKH, JKHUPBI, YIIIEBOIbI, HYKICHHOBBIC KHUCIOTBI,
(epMEeHTBI, FOPMOHBI, KPYTOBOPOT BEIIECTB M MMOTOK SHEPTUHU B IKOCHUCTEMAX.

['eorpadusi: MuHepayibl, TOPHBIC MOPOJBI, TIOJIC3HBIC HCKOIAaeMbIE,
TOILTHBO, PECYPCHI.

TexHoyorus: XHUMHYCCKAS IIPOMBIIIICHHOCTD, METaJLTypIHs,
CTPOMTENIBHBIC MaTepPHaJbl, CEIbCKOXO3IHCTBEHHOE MPOM3BOJICTBO, IMHUIIICBAs
HPOMBIIIICHHOCTh, (apMalleBTHYECKasi MPOMBIIUICHHOCTb, IPOM3BOJICTBO
KOCMETHYECKHUX IPErapaToB, MPOM3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHaloB,
AJICKTPOHHASI POMBIILICHHOCTD, HAHOTEXHOJIOT HH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 11O
XUMHWH HA YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJbTATBl OCBOEHUS IpeaMeTa «XUMHUS» OTPAKAOT
c(OpPMUPOBAHHOCTh OIbITA MO3HABATEIBHOW M TMPAKTUYECKOW NEATEIbHOCTU
oOy4aromuxcs B MpoLecce peanu3aluu 00pa3oBaTeIbHOM AESITEIbHOCTH, B TOM
YHCJIE B YACTH!

1) rpasKaaHCKOro BOCIIMTAHMA

OCO3HaHUsl  OOYYalOUIMMHUCS  CBOMX  KOHCTUTYLMOHHBIX TIpaB U
00s13aHHOCTEH, yBaXKEHUS K 3aKOHY U MPABONOPSIKY;

MPEACTABICHUS] O COLUMAIbHBIX HOPMAaxX M MpaBUJaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHNN YUE€OHBIX U MO3HABATEIbHBIX 3a/1a4, BHIIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU AESATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

LEHHOCTHOTO OTHOWIEHHSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTCYECTBECHHON XMMUM;

YBaXXEHUSI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTHUUECKOIrO
OPWIOKEHUS! XMMUU, OCO3HAHMSI TOTO, YTO JaHHBIE HAYKU €CTh Pe3yJbTaT
JUIATEIbHBIX ~HAOMIOJEHUHN, KPOIMOTJIMBBIX 3KCHEPUMEHTAIbHBIX TOHUCKOB,
MTOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



MHTEpECa M NO3HABATEJIbHBIX MOTHMBOB B IOJYYEHHH M MOCIEAYIOIIEM
aHanuM3e  MHPOpMAMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOMN
OTE€UYECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH ~ OLIEHMBAaTh CHUTYallUH, CBSI3aHHbIE C XUMUYECKHMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPAaBCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBapULIEH ¢
MTO3ULIMIA HPAaBCTBEHHBIX U MIPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEACTBUI
MTOCTYTIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHMMaHHUsl IIEHHOCTEH 340poBOro M 0Oe3omacHOro oOpas3a JKU3HH,
HE00XOMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3NYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIo/IeHNs MpaBujl 0e30MacHOro OOpallleHHsl C BelleCTBaMU B OBITY,
IOBCEHEBHOM KU3HH, B TPYAOBOM JEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU IPAaBWJI WHJIWBHUIYaJIbHOTO M KOJUJIEKTUBHOIO
0e301acHOro MOBEAECHUS B CUTYALIUSIX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIFO/ICH;

OCO3HaHMS MOCIEACTBUN U HENIPUATHSA BPEAHBIX MPUBBIYEK (YHIOTPEOICHUS
QJIKOTO0JIs1, HAPKOTHUKOB, KypEHHS);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEeI0BATEIbCKON
NEeSATEAbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW UM JAPYrMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Y4YacTHE€ B pEUICHUU IMPAKTHUYECKUX 3a]ad
COLIMaJIbHOW HANpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3yUEHHIO TPo(eccHil pa3auiHoOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYY, JIOJIAM TPY/ia U pe3yJibTaTaM TPYJI0BOM 1€ATETbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WHJIMBUIYAJIBbHOW TPaeKTOPUU
oOpazoBaHus, Oynymiel npodeccuu U peanus3aliu COOCTBEHHBIX MKU3HEHHBIX
IJJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U IOTpeOHOCTEM 00111eCTBA;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKU I11€JIECO00PAa3HOr0 OTHOIICHUS K MPHUPOAE KaK MCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUS I00ANBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUSA
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPeibl;



OCO3HaHUS HEOOXOJWMOCTH WCIOJIb30BAHUS JOCTIKEHUNW XUMUU IS
pelIeHUs BOMPOCOB PAllMOHAIBHOTO NPUPOOTIOJIb30BAHMUS;

aKTUBHOTO HENPUATUA JEHUCTBUM, NPHUHOCAIIUX BpEIl OKpY’Kalolen
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATONPUSITHBIE KOJIOTUUECKHE
MOCJIEACTBUSI NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HallMyus PAa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHHS, SKOJOTMYECKOU
KyJbTYpbI, OIbITa ACSATEIBHOCTU 3KOJOTUYECKOW HANpaBIEHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMM B IMO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAIBHON
IIPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOATH UICOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKW U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHEeUU(PUKH XUMHM KakK HayKH, OCO3HaHUs €€ poju B
GbopMUPOBAHUU PALMOHATIEHOIO HAYYHOTO MBIIUICHUS, CO3/IaHUM 1I€JIOCTHOIO
MpeacTaBiieHus: 00 OKPYKaIOIIEM MUPE Kak O €IMHCTBE IPUPO/IbI U YEIOBEKA, B
MO3HAHWUU TPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEeIIeHWU MPOoOJIEM COXpaHECHUS
IPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTHM XUMHUHU JJII COBPEMEHHOMN
IUBWIM3ALMKU: B €€ T'yMaHUCTHUYECKON HANpaBJIECHHOCTH W BaXHOW pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEepPUAIbHOW KYJIBTYpbI, B PEIICHUU TJIOOATBHBIX
npo0sieM yCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, HYHEPTreTUUYECKOMH,
NUIIEBOM U DKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
o0ecrieYeHU yCIOBUN YCIEITHOTO TPYyAa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOI0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCTOIb30BATh
MoJTy4aeMble 3HAHUS JIJIsl aHAIN3a U OOBSICHEHHS SIBJICHUN OKPYXKAIOIIEro Mupa
U TPOUCXOJAIIMX B HEM U3MEHEHUM, yMEHHUs JieJlaTb OOOCHOBAHHBIC
3aKJIFOUCHUSI Ha OCHOBE HAay4yHbIX (DaKTOB U HMEIOUIUXCS JAHHBIX C IEJIbIO
MOJIyYEHHUSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCTOJB30BaTh XUMHUYECKUE 3HAHUSA MJIs
pelieHus mpo0eM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBLCKON IeSITEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTHBHOMY TOJYYCHHIO HOBBIX 3HAaHUN IO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K 0COOEHHOCTSIM TPY/la B pa3IMuHbIX cepax mpodeccunoHaabHOM
NEATEIIBHOCTH.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yabTaThl OCBOCHUS IPOrpaMMBbI IO XMMUHU Ha YPOBHE
CpemHero o0mero o0pa3oBaHUs BKIIOYAIOT:

3HAYMMBbIE IS (QOpMHpPOBAHUS  MHUPOBO33PEHUS  OOYYArOITUXCS
MEKIUCIUTUIMHAPHBIC (MEeXIIpEeMETHBIEC) oOllIeHayYHbIE TTOHSITHS,
OTpaKarolue IEeJOCTHOCTh HAYYHOW KapTHUHBI MHpa U CIEHU(PUKY METOJIOB
MO3HAHUSA, HCIOJIL3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOLECC, CUCTEMAa, HAy4HbIA (PaKT, MPUHIMUIL, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIO0BaHHE, HaOIIOJICHUE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIC JIeHCTBUSA (mo3HaBaTeNbHEIE,
KOMMYHUKATHUBHBIC, PETYJSITHBHBIC), oOecneunBaromuye (QopMupoBaHue
(GyHKIIMOHATBHON TPAaMOTHOCTU U COLUAJIBHONM KOMIIETEHIIMY O0YyYaromnXCs;

CITOCOOHOCTh o0yJarommxcs HCII0IB30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHUBEPCAIbHBIC YICOHBIC
JNEUCTBHUS B MO3HABATEIBHOW U COLMAIIBHOMN MTPAKTHUKE.

MertanpenMeTHbIE pPe3ybTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMM  I103HABATCJIbHBIMH, KOMMYHUKATHBHBIMA U  PETYJISITUBHBIMU
JICUCTBHUSIMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTPENENIATh 1M JEATCIbHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHUS, COOTHOCUTHh PE3YJIbTaThl JEATEIBHOCTH C IOCTaBICHHBIMU
HEIISMU;

WCII0JIb30BaTh MPHU OCBOCHWU 3HAHUN MPUEMBI JIOTUUECKOTO MBIIICHUS:
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHITUN U YCTaHABIMBATH UX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIONINE MOHATHS JJ1s1 OOBSICHEHUS OTJACIbHBIX (PaKTOB
U SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUM IS KiIacCH(UKAIMKA BEIIECTB U
XUMHAYECKUX PEAKLINN;

yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKAY H3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE pACCYKICHUSI (MHIAYKTUBHbIC, IEAYKTUBHBIC, 10
AQHAJIOTHH), BBISIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B pacCMaTPUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUS,



MIPUMEHSTH B IPOLECCE MO3HAHUS UCIOIb3YEMBIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIC) MOJENHM, NPEOOPa30BBIBATE MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ) JJIEeMEHTa, XUMHuYeckas ¢(opmysa, ypaBHEHUE
XUMUYECKOM peakiMu — TMpU PEIIeHUH YYeOHbIX TMO3HABATEIbHBIX U
MPAaKTUYECKHUX 3a]a4, TPUMEHATh Ha3BaHHBIE MOJIEIbHBIE MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB HM3YyYA€MbIX BEIIECTB M XUMHUYECKUX
pEaKIuu.

2) 0a30oBbIe MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIECTB U XUMHUYECKHUX
peaKuunii;

dopMynupoBaTh LEeIM M 3aJa4d  MCCIECAOBaHUS, HCIOJb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbBHO CPOPMYJIMPOBAHHBIE BOIPOCHl B KadyeCTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHMS TUIIOTE3HI 110 MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

BJIQJIETh HABBIKAMH CAMOCTOSITEIBHOIO IUIAHUPOBAHUS W MPOBEACHUS
YYEHUUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIO1AaTh 33 XOJI0M
Ipolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €T0 pe3yibTar, (pOpMyIUPOBATH
0000IIEHNsT W  BBIBOABl OTHOCHUTEIBHO  JIOCTOBEPHOCTU  PE3yJbTAaTOB
HCCJIEI0BAHMS, COCTABIATh 00OCHOBAHHBIN OTYET O MPOJIETIaHHONW padboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEAOBATEIbCKOM U MPOEKTHOM
JESTeIbHOCTH, NPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIEHOMY
IIOMCKY METOJOB PELICHHs IPAKTHYECKUX 3a/1ad, NPUMEHEHUIO Pa3Iu4HbIX
METOJI0B ITO3HAHHSI.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHQOpMauuu (Hay4dHO-
HOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COAEp:KaHMsI, CIPaBOYHbIE IMOCOOUS,
pecypcsl MHTepHeTa), aHAIM3UpOBaTh HHPOPMALIUIO Pa3IMYHBIX BUJOB U (HOpM
MPEACTABICHUS,  KPUTHUYECKHM  OLEHMBAaTh €€  JOCTOBEPHOCTh U
HEMPOTHUBOPEUYNBOCTH;

(opMyIMPOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUUYHbIE METObI PU MTOUCKE U
otbope wuHpOpPMAIMKA, HEOOXOJAUMOM JUIS BBIMOJHEHHS YYEOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

NpUOOpeTaTh ONBIT UCIOJIB30BAHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMY TpeACTaBICHUS
uHpopmaruu (cxembl, rpadyKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

HCIIOJIb30BaTh HAyYHBIN $3bIK B KauecTBE CpeACTBa Ipu pabore ¢
XUMUYECKON HH(OpManuend: NpUMEHSITh MEXIpeAMETHbIe (pu3nueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOPMYJIbI, a00pEeBUATYPbI, HOMEHKJIATYPY;



HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KoMmyHMKaTHBHBbIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkIaeMOM TEMBI B XOJI€ IUAIOTa
W/WJIM TUCKYCCHH, BBICKA3bIBATh UCH, POPMYIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS MPE/JIOKEHHOH 3a1auH;

BBICTYIIATh C MPE3EHTAUNUEN pe3yJIbTaTOB MO3HABATEIBbHOM AEATEIBbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIBHO WA COBMECTHO CO CBEPCTHHUKAaMH MpH
BBITIOJIHEHUM XMMHUYECKOTO DJKCIEPUMEHTa, MPAKTUYECKONM paboThl 1O
HCCJIEIOBAHHIO CBOMCTB M3y4aeMbIX BEILIECTB, peain3allK y4eOHOT O IPOEKTa, U
(opMyIMpPOBATH BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COTJIACOBaHUS MO3UILMM B X0/1€ 0OCYKIEHHSI U 0OMEHAa MHEHUSMMU.

PeryisiTuBHBIC YHHBEPCAJbHbIC Y4eOHbIC NCHCTBHSA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIIITH CBOIO IO3HABATEIIBHYIO
NEATENIBHOCTh, ONpenesiss €€ Leau W 3a7adyd, KOHTPOJIUPOBATh U IO MEpPE
HEO0OXOJMMOCTH KOPPEKTUPOBaTh MpejiaraeMblii alropuT™M JEUCTBUM MpHU
BBIMIOJJHEHUH Y4YE€OHBIX M HCCIENOBATENIbCKUX 3ajad, BbIOMpaTh Haubosiee
3¢ ¢deKTUBHBIA cOCO0 UX pElIeHUs C y4ETOM MOJIY4YEHHs HOBBIX 3HAHUH O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILIECTBJIATH CAMOKOHTPOJIb JEATEIIBHOCTH HAa OCHOBE CaMOaHajau3a U
CaMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHble pe3yabTaThl OCBOEGHMS Kypca «OpraHuyeckas XUMHS)
OTPAKAOT:

c(OpPMUPOBAHHOCTH MPEICTABICHUN: O MECT€ M 3HAYEHHUU OpraHUYeCKON
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJju B 00€CNeYeHUH YCTONYNBOIO
Pa3BUTHS YEJIOBEUECTBA B PELICHUU MPOOJIEM IKOJIOTHUYECKOM, YHEPreTUYECKON
M THIIEeBOM O€30MacHOCTH, B PA3BUTUM MEAMIMHBI, CO3IaHUM HOBBIX
MaTepuaioB, HOBbIX MCTOYHUKOB SHEPIHHM, B OOECIEUEHUH PALMOHAIBHOTO
IPUPOJIONOIB30BaHUs, B (POPMUPOBAHMM MUPOBO33PEHUS U OOIIEH KyJIbTYpPbl
YelloBeKa, a TaKKe HKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOIHOM CPEAE;

BJIQJICHUE CUCTEMOM XMMHYECKUX 3HAaHUM, KOTOpas  BKIIIOYAET:
OCHOBOITIOJIATaOIIAE TOHATHS — XUMUYECKHWA DJIEMEHT, aToM, SIp0 U
SJIEKTPOHHAs 000j0YKa aroma, S-, P-, d-aTOMHBIE OpOWTANIM, OCHOBHOE H
BO30YKAEHHOE COCTOSIHMSI aToMa, TMOpHAM3alMs aTOMHBIX OpOuTasel, HOH,



MOJIEKYJIa, BaJIEHTHOCTb, 3JEKTPOOTPHULIATENBHOCTh, CTENEHb OKUCIEHUS,
XUMHUYECKas CBs3b, MOJIb, MOJSIpHAs Macca, MOJSIPHBIA 00BEM, YIIIepOIHBIN
cKkeneT, (yHKIMOHAIbHAs TpYMNa, pagudKall, CTPYKTYpHbIE (HOpPMYJIbI
(pa3BEpHYThIE, COKpalIEHHbIC, CKEJETHBIE), H30MepUs CTPYKTypHas H
IIPOCTPAHCTBEHHAs (T€OMETPHUUYECKAs], ONITUYECKAs), ©30MEPbI, TOMOJIOTMYECKUI
psl, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOJ- U a30TCOAEPHKAIINE OpPraHUYECKUE
COEAMHEHUs, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIC
COCMHEHUs; TEOpHUH, 3akoHbl (mepuoauyeckuii 3axkoH JI. M. Mennaeneena,
TEOPUS CTPOEHUS OpraHnyeckux Bemects A. M. byTiiepoBa, 3akOH COXpaHEHHUS
MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUSI SHEPTUU TTPU XUMHUUECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU N SI3BIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAaHUS NPUYUHHOCTU U
CUCTEMHOCTH XHMHUYECKUX SIBJICHHUW; TPEACTaBICHUI O MEXaHU3Max
XUMUYECKUX PEaKIUi, TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
UX MPOTEKaHUs, O B3aUMHOM BIMSHHM aTOMOB U TPy aTOMOB B MOJIEKYyJax
(uHAYKTHBHBIM W Me30oMepHbId 3¢ dekTel, opueHtantell u |l poga);
(pakTOJIOTHYECKUE CBEICHUSI O CBOMCTBAX, COCTaBe, MOJYYECHUH U O€3011acHOM
UCIIOJIb30BAHUU BAKHEUIIIUX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOM
NEATeIbHOCTH  4YeJIOBEKa, OOIIMX HAYYHBIX MPUHLIUNAX XHUMHUYECKOTO
MIPOU3BOICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJA, TEPEPAOOTKH HEPTH);
c(hOpMHUPOBAHHOCTh YMEHUM: BBISBISTH XapaKTepHbIC MPU3HAKU TTOHITHH,
YCTaHABIMBATbUX B3aWMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATHUS TIPH
ONMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COECTUHEHMUII;
c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIUKY ISl COCTaBJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U CKENETHBIX) (OpMYyT
OpraHUYECKUX BEILECTB;

COCTaBJIATh YPABHEHUSI XUMUYECKUX PEAKIIUN U PACKPBIBATH UX CYIIHOCTh:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM  MOCPEACTBOM  COCTAaBJICHUS
AJIEKTPOHHOIO OanaHca H3TUX peakUuid, peakuuid HOHHOrO OOMEHa MyTEM
COCTABJICHHUSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;

U3rOTaBIIMBaTh  MOJEIM  MOJIEKYJl OpPraHMYEeCKUX  BEIIeCTB IS
WJUTIOCTPALIMKM UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: YCTAaHABIUBATH IPUHAJICKHOCTD U3YUCHHBIX
OpraHMYEeCKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynme COeAMHEHUM, JaBaTh WM Ha3BaHUS [0 CHUCTEMaTUYECKOUN
nomenkiarype (IUPAC) u npuBoauTh TpuBHAIbHBIC HA3BAHUS JIJISI OTIACITHHBIX
peCcTaBUTeNIel OPraHMueCKUX BEUIECTB (ITUIICH, alleTHIIEH, TOIY O, TITULEPHH,
ATUJICHTJIMKOb, (QeHoN, (PopManbaerus, ameTaabAerul, aleToOH, MypaBbUHAs



KHCJIOTA, YKCYCHasl KHUCJOTa, CTE€ApUHOBAs, OJEUHOBAs, MaJIbMUTHUHOBAS
KHUCJIOTBI, TJIUIMH, aJlaHWH, MaJIbT03a, (PYKTO3a, aHWUJINH, JUBUHUJ, W30IPEH,
XJIOPONIPEH, CTUPOJI U APYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUS OINpPEACIATh BHJ XHUMHYECKOHW CBSI3H B
OpPraHUYECKUX COCIUHECHUSX (KOBAJEHTHAas U WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHS TMPUMEHSTH IOJOKECHHUS TEOPHUU CTPOCHHS
opraHnuueckux BemiectB A. M. BbytinepoBa s 0oOBSICHEHHS 3aBHCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,

c(hOPMHPOBAHHOCTh YMEHHMHA XapaKTepU30BaTh COCTaB, CTPOCHHE,
du3HUecKue U XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMYHBIX
KJIACCOB  OPTaHMYECKHUX BEIIECTB: aJKaHOB, IMKJIOAJIKAHOB, aJKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMAaTHUYECKUX YTJIEBOJIOPOOB, CIIMPTOB, ajbJIETHUJIOB,
KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CJIOXKHBIX 3(PUPOB, KHUPOB,
HUTPOCOCAVMHEHNUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOIOB (MOHO-, IH- U
MOJMCaXapyuioB), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUM C HCMHOJIb30BaHUEM
CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHUPOBAHHOCTh yYMEHHUSI TMOATBEPXKIaTh Ha KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COETUHECHUM
OT KPaTHOCTH U THIIa KOBAJEHTHOMN CBSI3U (G- U M-CBSI3U), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh HCTOYHUKHU
YIJIEBOJOPOAHOTO ChIphsi (HE(PTh, MNPUPOAHBIN Ta3, Yroyib), CHOCOOBI €ro
nepepadOTKU U MPAKTUYECKOE MPUMEHEHUE TTPOTYKTOB MEPepadbOTKH;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHWH O €CTECTBEHHO-HAYYHBIX
MeTO/aX MMO3HAHUS — HAOIIOCHUH, N3MEPECHUH, MOJSIUPOBAHNH, SKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) ¥ YMEHUSI IPUMEHSITh 9TH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHHUS MPUMEHITHOCHOBHBIE orieparuu
MBICTUTEILHON JIESITEIbHOCTH — aHallu3 W CUHTE3, CpaBHEHHE, 000OIICHUE,
CHUCTEMATHU3AIUI0, BBISIBIICHUE TPUUMHHO-CJICACTBEHHBIX CBA3EU — JJIs1 U3YUCHUS
CBOMCTB BEIIECCTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBISITh B3aUMOCBS3b XUMUUECKUX 3HAHUHN
C TIOHATUSIMU W TIPEJCTABJICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
7Tt 00JIee OCO3HAHHOTO TTOHUMAHHMS CYITHOCTH MaTepUaIbHOTO €IMHCTBA MUPA,
HCIIOJI30BaTh CUCTEMHBIC 3HAHUS 10 OPTraHWYSCKOM XUMHUH JUIS OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOPMHUPOBAHHOCTh YMEHUMN: TMPOBOJAUTH pPaCUEThl 10 XUMUYECKUM
dbopMmyslaM U ypaBHEHUSIM XUMUYECKUX PEaKIMH C HUCIOJIb30BaHUEM



¢usznyeckux BenMUMH (Macca, OO0BEM Tra30B, KOJMYECTBO BEILECTBA),
XapaKTEPHU3YIOUIMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PAacy€Thl M0
HaXO0KJIEHUIO0 XUMUYECKON (POPMYJIbI BEILIECTBA [10 U3BECTHBIM MacCOBBIM J0JISIM
XUMHUYECKHUX JJIEMEHTOB, IPOJIYKTaM CrOpaHMsl, IJIOTHOCTH Ta3000pa3HbIX
BEILECTB;

chOpPMUPOBAHHOCTh ~YMEHM: MPOrHO3UPOBATh, AaHAIW3UPOBATh U
OLIEHMBAThH C MO3MUIMI SKOJIOTMYECKON OE30MaCHOCTH MOCIIEACTBUS OBITOBOM U
IPOU3BOJCTBEHHON JESITEIbHOCTH 4YEJIOBEKA, CBSI3aHHOW C MepepadOoTKON
BEILIECTB, MCIOJIb30BATHIIONYYECHHBIE 3HAHUSA JUIA HOPUHATHS TPaMOTHBIX
pelieHui mpobieM B CUTYaIUsIX, CBA3AHHBIX C XUMHEH;

c(hOpPMUPOBAHHOCTh YMEHUI: CAMOCTOSITETIFHO TNIAHUPOBATh U MPOBOJIUTH
XUMHUYECKUN SKCIIEPUMEHT (IIOJIyYEHHE U H3YYEHHME CBOMCTB OpPraHUYECKHUX
BELIECTB, KA4YECTBEHHBIE PEAKLIUU YIVIEBOJOPOJOB pPa3IUYHBIX KJIACCOB H
KHCJIOPOJCOIEPKAIINX OPTaHUYECKHUX BEIIECTB, PEIICHUE SKCIEPUMEHTATBHBIX
3a/la4y MO PACMO3HABAHUIO OPraHUYECKHUX BEIIECTB) C COOJIIOJICHUEM IPaBUI
0e3omacHOro oOpalieHHs] C BEIIECTBAMH M JIA0OPATOPHBIM O0OPYJAOBAHHEM,
(opMynIupoBaTh LEdAb MCCIEAOBAHUSA, MPEACTABIATh B pPa3IUYHON (opme
pe3ybTaThl SKCIIEPUMEHTA, aHATU3UPOBATh 1 OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUIA:

coOJII0/1aTh IPaBUIIa SKOJOTUYECKU LIETECO00PA3HOr0 MOBEICHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/10POBbs, OKPYXKaOLIEH
OPUPOAHON CPEABI U JOCTHKEHUS €€ yCTOMYUBOTO Pa3BUTHSI;

OCO3HaBaTh ONACHOCTb TOKCHMYECKOTO ACHCTBUS HA JKHUBBIE OPraHWU3MBbI
ONPEAECTEHHBIX OPTaHUYECKUX BEIIECTB, HOHMMAs cMbIcl nokaszarens [1JIK;

aHAJIU3UPOBATh LEIECO00Pa3HOCTh MPUMEHEHHSI OPraHUYECKUX BEIIECTB B
IPOMBILIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS pUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUI: OCYIIECTBISAThH I€JICHANIPABICHHBIN MOUCK
XUMUYECKON HMH(POpMalMU B Pa3IMYHbIX HMCTOYHMKAX (Hay4yHas W y4eOHO-
Hay4Hasl JIMTepaTypa, CpelicTBa MaccoBoi MHpopmanuu, uTepuer u apyrue),
KPUTUYECKH aHAIM3UPOBATh XMMUYECKYIO0 HH(POPMALIHIO, ITepepaldaThiBaTh €€ 1
UCITOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON y4UeOHOM 3a1a4ei.

11 KITACC

[IpeameTHbIe pe3ynbTaThl OCBOEHHS Kypca «OOmiass ¥ HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O MaTEepUAIbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJIEHUI MPUPOJIbI, O MECTE U 3HAYECHUU
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJju B 00eCNeYeHUH YCTONYNBOTO
pa3BUTHUSI, B PEUICHUU MPOOJIEM IKOJIOTHYECKON, IHEPTETUUECKON U THUIIEBOU
0€e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3[JaHUM HOBBIX MaTepUaOB, HOBBIX



MCTOYHUKOB SHEPTUH, B 00€CIIEUECHUH PALlMOHATIEHOTO IPUPOIOTIOIB30BaHUS, B
(opMUPOBaHMM MHPOBO33PEHUS M OOIIEH KyJIbTYyphl YEJIOBEKa, a TaKxkKe
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHMSI K CBOEMY 37J0POBBIO U NMPUPOAHOM
cpexne;

BJIQJICHUE CHUCTEMON XMMHUYECKMX 3HAaHHUH, KOTOpas BKJIIOYAET:
OCHOBOITOJIATA0IINE MOHATUS — XHMHYECKHI 3JIEMEHT, aTOM, SJIpO aroMma,
M30TOIIBL, AJIEKTPOHHASI 000JI0UKa aTOMa, S-, P-, d-aTOMHBIE OpOUTAITN, OCHOBHOE
U BO30YXAEHHOE COCTOSIHUS aToMa, TMOpHUAN3alMsl aTOMHBIX OpOUTalel, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCIICHHS,
XUMUYECKasd CBs3b (KOBaJEHTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pEaklus, PacTBOP, AIIEKTPOIUTHL,
HEIEKTPOJIUTBI, JJIEKTPOJIMTHYECKAs IUCCOLMANUs, CTENEHb IHCCOLMALNY,
BOJIOPOAHBINA MOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(PQeKT
XUMUYECKOM pEaKUuH, CKOPOCTb XUMHUYECKOM peakuud, XUMUYECKOe
pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpPHUSl SJIEKTPOJIUTUYECKOW JMCCOLMALINH,
nepuoandeckuit 3akoH .M. MenzaeneeBa, 3aKOH COXpAaHEHHUsI MACChl BEILIECTB,
3aKOH COXPaHEHUS U NPEBPALICHUS SHEPTUH NIPYU XUMUYECKHUX PEAKLMIX, 3aKOH
IOCTOSTHCTBA COCTaBa BELIECTB, 3aKOH JECWCTBYIOLIUX MAacc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XUMUU, MUPOBO33PEHUYECKHE 3HAHMUS, JIEKALUE B OCHOBE
MMOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SBJICHUI; COBPEMEHHBIE
IPEICTABICHNS O CTPOCHHUH BEIIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM M
HAJMOJIEKYJIIPHOM YPOBHSX; IPEACTaBICHUS O MEXaHU3MaX XUMHUYECKUX
peakumii, TEPMOAMHAMHUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, 0 XUMHUYECKOM PaBHOBECUH, PACTBOPaX U JIUCIEPCHBIX CUCTEMAX;
(hakTOOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTABE, MOJYYEHUU U O€30MaACHOM
UCIOJIb30BaHUH BaXKHEUIITNX HEOPTAHUYECKUX BELIECTB B OBITY U MIPAKTUUECKON
JESTEIbHOCTH  YeJOBeKa, OOIIMX HAay4YHbIX MPUHIUIAX XHUMHYECKOIO
MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKT€pHbIE MPU3HAKH TTOHITHI,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE OHITHUS MPU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHUS HCIOJIb30BATh XUMHUUECKYIO CUMBOJMKY JIJIs
coctaBieHusi (GOpMyJ BEUIECTB W ypPaBHEHUH XMMHYECKUX pEaKIHil,
cucrtemMatuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJIEJIBbHBIX BEILECTB;

cOPMUPOBAHHOCTh YMEHHS OIpPENesATh BaJCHTHOCTh U  CTENEHb
OKHUCJIEHUS] XMMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XHUMHUYECKOW CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYECKasi, BOAOPOHAS), TUIl KPUCTALIUYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;



c(OpPMUPOBAHHOCTH YMEHUS OOBSACHATH 3aBUCUMOCTH CBOWCTB BELIECTB OT
BUJAa XUMHUYECKOM CBSI3M W TUNA KPUCTAJUIMYECKON PpemETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCU(PUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA IO HUX COCTaBY, XMMHUYECKHE PEAKLHMH IO PA3IMYHBIM IPU3HAKAM
(uMciay M COCTaBy pearupyrolux BeEHIeCTB, TEIUIOBOMY 3¢ ¢eKTy peakiuu,
U3MEHEHHUIO CTENEHEH OKHUCJICHHs] DSJEMEHTOB, OOpPaTUMOCTH, Y4YacCTHUIO
KaTanu3aropa U JPYTrUe); caMOCTOSTEIbHO BHIOMPATh OCHOBAHUSA U KPUTEPHUH
JUTSI KacCU(UKAIIMK U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpPMUPOBAHHOCTh YMEHUS PACKPHIBATh CMBICI MEPHOJNUYECKOT0 3aKOHA
. W. MengeneeBa u  AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
O00BSCHUTENBHYIO U TPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHYECKUX D3JEMEHTOB NEPBOrO—4E€TBEPTOrO MEPHOJIOB
[Tepuomnueckoit  cucrembr .M. MengeneeBa, HCHONB3yd  NOHATHS
«QHEPTeTUYECKUE YPOBHWY, «IHEPTETUUCCKUE ITOAYPOBHUY, «S-, P-, 0-aTOMHEIC
opOUTaNIN», «OCHOBHOE U BO30YKIEHHOE IHEPreTHUECKUE COCTOSHUS aTOMay;
OOBSACHATH3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX
coeauHeHnd o nepuoxam u rpynmnaMm Ilepmommueckon cucremsr [l U.
MenpeneeBa, BAJICHTHbIE BO3MOKHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JJEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHUMN: XapaKTepu30BaTh (OIMHUCHIBATH) OOIIHE
XUMUYECKUE CBOWCTBA BEIIECTB PA3JIMYHBIX  KJIACCOB, IOATBEPKIATH
CYILIECTBOBAHHE F€HETUYECKOMN CBSI3M MEKIYy HEOPTraHHMYECKHUMH BEIIECTBAMU C
MOMOILIbIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTb: OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIHUA TOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO
OanaHca ATUX peaKIUi; peakluii MOHHOTO OOMEHa MyTEM COCTAaBJICHUS HX
MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUM; PEAaKLUN THMAPOIN3A; PEaKLIHM
KOMIUIEKCOOOpa3oBaHusi (Ha TMpUMEpe THUAPOKCOKOMILJIEKCOB I[MHKA W
ATIOMUHUA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMI ¢ yUETOM UX SHEPIeTHUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHHUSI CKOPOCTH XMMHYECKOW pPEaKIUMu B 3aBUCUMOCTH OT Pa3IUYHBIX
(akTOpoB, a TaKXKE XapaKTep CMEIICHUS XHUMHUYECKOTO pPaBHOBECHS TI0OJ
BIIMSHUEM BHEIIHUX Bo3aehcTBuil (mpunHiui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh XHMHUYECKHUE PEaKIIHH,
JeXKallle B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHUsI CEPHOM KUCIOThI, aMMHUAKa,
oOllMe Hay4Hble NPUHUHUIIBI XUMUYECKUX IPOU3BOJCTB; IEIECO00Pa3HOCTD



MIPUMEHEHUST HEOPTAaHNYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOUYKH
3pEHHS COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAaHUK O METOJAaX HAy4YHOIO
MO3HAHUS SIBIICHUW TPUPOJLI — HAONIONEHHE, WU3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (PEAJbHBII M MBICICHHBIN), HCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, yMEHUS TMPUMEHATh OJTH 3HAHUS TIPU  OIKCICPUMEHTAIHLHOM
UCCJICIOBAHUM BEILECTB U JJI OOBSICHEHUS XMMHMUYECKHUX SIBIICHUW, UMEIOIINUX
MECTO B MPUPOJE, MPAKTUUECKOW JESATEIBHOCTH YEJIOBEKA U B MOBCEAHEBHOM
KU3HH;

c(hOpPMHUPOBAHHOCTh YMECHHS BBISBIISATH B3aMMOCBSI3b XUMUYCCKUX 3HAHUN
C TIOHATHSIMU W TIPEICTABJICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
1t 00Jiee 0CO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHMSI MPOBOAMTH PACUETHI: C HCIOJB30BAHUEM
MOHSTUHN «MacCOBast IOJIsI BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHLEHTPALUS;
MaccChl BEIIECTBA UM 00bEMA rasza 1o U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe
MM 00BEMY OJJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB; TEIUIOBOTO 3 ekra
peakuny; 3Ha4eHUsI BOJAOPOIHOIO ITOKA3aTelsl paCTBOPOB KUCIIOT U ILIEJIOYEH ¢
M3BECTHOM CTENEHbIO AMCCOIMalMM; Macchl (00bEMa, KOJUYECTBA BEILECTBA)
MPOJIyKTa PEAKIUH, €CIU OJHO M3 MCXOJIHBIX BELIECTB JAHO B BUJE PacTBOpA C
OTpeIeIEHHON MacCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA WM JIAaHO B U30BITKE
(uMeeT mpuMecH); JOJIM BBIXOJAa MPOAYKTa Peakluu; OOBEMHBIX OTHOIICHHIMA
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHUM: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOJIUTH
XUMUYECKUN  DKCIEPUMEHT (TPOBEIEHUE peakuuid HOHHOro  OoOMEHa,
MOATBEP)KJIECHUE  KAYECTBEHHOTO  COCTaBa  HEOPraHMYECKUX  BEUIECTB,
ONpENEIEHUE CPEbl PACTBOPOB BEILECTB C MOMOIIBIO UHAUKATOPOB, U3yUCHHE
BIUSIHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pPEaKINH, PEIICHHE
AKCIIEPUMEHTANbHBIX 3a7ad 1o TemMaM «Mertamisl» u  «Hemeramns») ¢
coOJifoficHueM  MpaBui  0Oe3omacHOro  oOpalleHuss ¢ BelecTBaMU U
na0opaTopHbIM  oOopyaoBaHueM, (GOPMYJIHpPOBATH IE€b  UCCIIECIOBAHMUS,
MIPEICTABIIATh B PA3IMYHON (hOpME PE3yJIbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh
U OLIEHUBAThUX JJOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh ~YMEHUH: COOJIOIaTh MpaBWjia  IOJIb30BaHUS
XUMHUYECKON TMOoCyAoM W J1abopaTOpHBIM OOOpYyJIOBaHUEM, OOpaIieHus C
BEIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BHITIOTHEHHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB, 3KOJOTHYECKH II€JIeCO00Pa3HOro MOBEJACHUS B OBITY U
TPYJIOBOM IE€ATEIHOCTH B LIEJSIX COXPAHEHUsI CBOETO 3/10POBbs, OKPYkKarOLIEH
IPUPOAHON Cpeabl U JOCTHIKEHUSA €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HABATH



ONAaCHOCTh TOKCHYECKOTO JICWCTBUS HA >KUBBIC OPraHU3MBbI OINPEIECIEHHBIX
HEOPraHMYE€CKUX BEIIECTB, TOHUMAas cMmbica nokazareis 11K
c(hOpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH II€JICHAINIPABICHHBIA MOUCK
XUMHUYECKON HHGOpPMAIlMU B Pa3IMYHBIX HCTOYHHMKAX (HaydyHas M Yy4eOHO-
Hay4Hasl JINTepaTypa, CpencTBa MaccoBoi nHpopmarnuu, UHTEpHET U npyTue),
KPUTUYECKHA aHATM3UPOBATh XUMUYECKYI0 HHGOpPMAIIHIO, ITepepadaThiBaTh €€ u
HCII0JIb30BaTh B COOTBETCTBUU C ITOCTaBJIEHHON y4eOHOM 3a1a4eii.

TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoimuectBo DJIEeKTPOHHbIE
Ne i/m Tema ypoka 4acoB (um¢poBbIe)
o0pa3oBaTe/ibHbIE
pecypcsbl

[Ipeamer u 3HaUeHHE OPraHUYECKOU http://fcior.edu.ruhttp://school-
1 XAMUH, MPEICTABIICHUE 0 1 collection.edu.ru

MHOT000pa3uu OpPraHUYECKUX

COCIMHEHU I

OJIEKTPOHHOE  CTPOEHHE  aTroMa http://fcior.edu.ruhttp://school-

yriaepoaa (ocHOBHOE u collection.edu.ru
2 BO30YKIEHHOE COCTOSIHUS). 1

BasneHnTHBIE BO3MOYKHOCTHM  aTOMa

yriaepoaa

XHUMHYECKast CBA3b B OPraHUYECKHUX http://fcior.edu.ruhttp://school-
3 COEUHEHHUSIX. MexaHu3MBbI L collection.edu.ru

00pa3oBaHUsi KOBAJICHTHOW CBS3H,

CrocoObl pa3pbiBa CBS3EH

TeopHs CTPOGHHS OpraHHYECKHX http://ff:ior.edu.ruhttp://school-
4 coenuHeHuit A. M. bytneposa 1 collection.edu.ru

Bungel  u3oMepun:  cTpyKTypHas, http://fcior.edu.ruhttp://school-
. NPOCTPAHCTBEHHAs.  DIIEKTPOHHBIE L collection.edu.ru

b dexTh B MOJIEKYJIax

OPTraHUYECKUX COCTUHEHUHN

[TpencraBienue o kiaaccupuKauu u http://fcior.edu.ruhttp://school-
6 cHUCTeMaTUyecKas HOMEHKJIaTypa 1 collection.edu.ru

(IUPAC) opraHn4eckux BEIICCTB

Knaccndukarus peaximit B http://fcior.edu.ruhttp://school-
7 1 collection.edu.ru

OPraHNYeCKON XUMHH
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Cucremaruszanuss W 00oOuIeHne

http://fcior.edu.ruhttp://school-

8 S HAHI 110 TeMe collection.edu.ru
ANKaHbl:  TOMOJOTMYECKHH  psf, http://fcior.edu.ruhttp://school-
obmas ¢opMyna, HOMEHKJIATypa H collection.edu.ru
9 u3oMepusl, AIIEKTPOHHOE u
MPOCTPAHCTBEHHOE CTpOEHHE
MOJIEKYT
10 ®PusnyecKue 1 XMMUYECKHE CBOMCTBA ::)tlrl):e/(i Iicc:;)r(.eij(iul;lrjumtp:/ Ischool-
AJIKaHOB =
Haxoxxnenne ajakaHoB B TNPUPOJIE. http://fcior.edu.ruhttp://school-
11 CnocoObI Moy4YeHus U MPUMEHEHHE collection.edu.ru
AJIKaHOB
[Muknoankanel: ob0mas ¢dopmyna, http://fcior.edu.ruhttp://school-
HOMEHKJIaTypa u n3omepus, collection.edu.ru
12 0COOEHHOCTH CTPOCHUS u
XUMHYECKHX  CBOWCTB,  CIIOCOOBI
MOJTyYCHHS U IPUMEHEHUE
Pemienue pacy€THhIX 3amady  Ha http://fcior.edu.ruhttp://school-
omnpeacieHue MOJIEKYJISIPHOM collection.edu.ru
bopMyIIbl OPraHNUYECKOro BeleCTBa
13 0  MAaccoBbIM  JIOJIIM  aTOMOB
AJIEMEHTOB, BXOJSIINX B €r0 COCTaB.
Cucremaruzaimusi u  00o0OmIeHNE
3HaHUH IO TEME
AJNKEHBI:  TOMOJOTMYECKHH  psf, http://fcior.edu.ruhttp://school-
obmass  ¢opMmyna, HOMEHKIATYpa, collection.edu.ru
14 ANEKTPOHHOE W MPOCTPAHCTBEHHOE
cTpoeHue MoJekyn. CTpykTypHas u
LIUC-TPAHC-U30MEPHS AIKEHOB
15 ®PusnyecKue 1 XMUMHYECKHE CBOMCTBA ::)tﬁ;/(/: I?c:(r:ré?jcljju}[]umtp:/ /school-
ankeHoB. [IpaBuino MapkoBHMKOBa —
Coco6bl TOMYYEHNsT ¥ PUMEHEHHE http://fcior.edu.ruhttp://school-
16 ANIKCHOB collection.edu.ru
[TpakTnueckast pabora Ne 1 mo teme
17 "IlosrydyeHne 3TuIEHA U N3YUEHHE €TO
CBOMCTB"
Pemienne pacu€rHeIX 3amad Ha http://fcior.edu.ruhttp://school-
18 onpeseneHne MOJIEKYJIIPHOI collection.edu.ru

(GhOpMyITBI OPraHMYECKOTO BEIIEeCTBA
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AJKagueHsl: CONPSIKEHHBIE,
M30JUPOBAHHbIC, KyMYJIHUPOBaHHBIE.

http://fcior.edu.ruhttp://school-

collection.edu.ru

19

Ocobennoctu 3JIEKTPOHHOIO

CTPOCHUS

XUMHUECKIE CBOICTBA http://fcior.edu.ruhttp://school-
20 i

COPAKEHHBIX JICHOB collection.edu.ru

CrOcOObI TIONYYEHNUsT M PUMEHEHHE http://fcior.edu.ruhttp://school-
21 ATKATHCHOB collection.edu.ru

AJIKMHBL:  TOMOJIOTMYECKUH  Dsif, http://fcior.edu.ruhttp://school-

obmias  ¢opmyna, HOMEHKIATypa, collection.edu.ru
22 9JICKTPOHHOE M MPOCTPAHCTBEHHOE

CTpOCHHE MOJIEKYJ, (hU3HUECKHe

CBOICTBA

http://fcior.edu.ruhttp://school-

23 XUMHYECKHE CBONCTBA aJIKMHOB collection.edu.ru

KauecTBeHHbIE peakiuu Ha TPOUHYIO http://fcior.edu.ruhttp://school-
24 CBSAL collection.edu.ru

Cr10coGbI [OTyYeHHs U PUMEHEHHE http://fcior.edu.ruhttp://school-
25 — collection.edu.ru

Pemenne  3ajau:  pacuéThl  TIO http://fcior.edu.ruhttp://school-
26 ' i

YPaBHEHUIO XUMUYECKOU pEAKIINU collection.edu.ru

CucremMaTmsamuss ¥ 06OGIIEHHE http://fcior.edu.ruhttp://school-
21 SHAHII 10 TeMe collection.edu.ru

ApeHbl:  IOMOJIOTHYECKHH  psf, http://fcior.edu.ruhttp://school-

obmas (opMmysaa, HOMEHKIATypa. collection.edu.ru
28 DNEKTPOHHOE ¥ TIPOCTPAHCTBEHHOE

CTpOEHHE MOJEeKyl OeH3ona u

TOIIyoJa, UX (PU3NYECKUE CBONCTBA

XUMUYeCKHe ~ CBOMCTBA  apEHOB: http://fcior.edu.ruhttp://school-
29 ' i

pEaKIMK 3aMEIeHUS collection.edu.ru

XVUMUYECKUE  CBOWCTBA  apEHOB: http://fcior.edu.ruhttp://school-
30 peaKUMU TPUCOEAUHEHHUSI, OKUCIICHUE collection.edu.ru

TOMOJIOTOB OeH30I1a

OcoBEHHOCTH XUMUYECKIX CROMCTR http://fcior.edu.ruhttp://school-
31 collection.edu.ru

CTHpOJIA
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Pemienne pacu€rHbIX 3amady Ha

http://fcior.edu.ruhttp://school-

32 OIpeIeIEHIE MOJIEKYJISIPHO# collection.edu.ru

(GOpMYyIIBI OPraHUYECKOrO BEIIECTBA

CHoco6bI TIOMYYEHNst ¥ IPUMEHEHHE http://fcior.edu.ruhttp://school-
33 ApeHOB collection.edu.ru

I'enetnueckas CBSI3b MEXTY http://fcior.edu.ruhttp://school-
34 Pa3IMUYHBIMU KJIacCaMH collection.edu.ru

yTIEBOAOPOAOB

Pacuérsl o YPaBHEHUSM http://fcior.edu.ruhttp://school-
35 XUMHYCCKHX peaKIuii. collection.edu.ru

Cucrematusanus W 000OIICHHE

3HAHUI 110 TEME

TTpupoHbii ras. TTonyTHBIE http://fcior.edu.ruhttp://school-
36 HedTsHbBIE razhi collection.edu.ru

KaMeHHBIH yroib U NPOAYKTHI €ro http://fcior.edu.ruhttp://school-
37 repepaGoTKH collection.edu.ru

Hedtp u cniocobbr e€ mepepaboOTKH. http://fcior.edu.ruhttp://school-
38 [Ipumenenue POIYKTOB collection.edu.ru

nepepaboTKu HEPTH

I'enetnueckas CBSI3b MEXTY http://fcior.edu.ruhttp://school-
39 Pa3IMYHBIMU KJIACCaMu collection.edu.ru

YTIE€BOIOPOIOB

lManorenonpousBoiHbIE http://fcior.edu.ruhttp://school-
10 YIJIEBOIOPOIOB: 5JIEKTPOHHOE collection.edu.ru

CTPOCHHE; pEaKIHWd  3aMEeIICHUs

rajoreHa

JlerictBue 1Ieno4en Ha http://fcior.edu.ruhttp://school-
41 TaJIOTCHITPOU3BOTHBIC. collection.edu.ru

B3anMonelicTBie TUTAIONeHAIIKAHOB

C MAarHueMm 1 IMHKOM

CucremMaThsamus ¥ 0OOOIICHHUE http://fcior.edu.ruhttp://school-
42 3HaHUM 1o pazaeny "YriaeBoaopoas"” collection.edu.ru
43 KouTtponbHas pabora mno Teme

"Yraesogopoibr"

IIpenenpHble ONHOATOMHBIE CIIMPTHI: http://fcior.edu.ruhttp://school-

FOMOJIOTUYECKHMI P, obrmas collection.edu.ru
44 dbopmyna,  CTPOCHHE  MOJIEKYII,

u3oMepus, HOMEHKJIaTypa,
KJ1acCU(pUKanus, ¢busnueckue
CBOMCTBA
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XUMUYECKUE CBOMCTBA MPEAETBHBIX

http://fcior.edu.ruhttp://school-

45 collection.edu.ru

OJIHOATOMHBIX CITUPTOB

CrOCOObI TIONYYEHNUsT M PUMEHEHHE http://fcior.edu.ruhttp://school-
46 collection.edu.ru

OJIHOATOMHBIX CITUPTOB

[Ipocteie 3¢upsl: HOMEHKJIATypa H http://fcior.edu.ruhttp://school-
47 HU30MepHsI, 0COOCHHOCTH (PU3NUECKHUX collection.edu.ru

1 XUMHYECKHX CBOMCTB

MHoroaTomMHbIe CIUPTHI: http://fcior.edu.ruhttp://school-
48 STUJICHTIIUKONIb H  TJUIEPUH, UX collection.edu.ru

(bu3HYeCKre U XUMUIECKHE CBOMCTBA

CrOCOObI TIONYYEHNUsT ¥ PUMEHEHHE http://fcior.edu.ruhttp://school-
49 collection.edu.ru

MHOTOaTOMHBIX CITUPTOB

®denoum: CTpOCHHE MOJICKYJIBI, http://fcior.edu.ruhttp://school-
50 ¢dusznveckue cBocTBa. TOKCHYHOCTH collection.edu.ru

deHona

http://fcior.edu.ruhttp://school-

51 XuMudeckue cBoicTBa (heHoa collection.edu.ru

CrocO6b! TONYYEHUS H TPUMEHEHHE http://fcior.edu.ruhttp://school-
52 denona collection.edu.ru

[IpakTuueckas padota Ne 2. Pemenue http://fcior.edu.ruhttp://school-
53 AKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME collection.edu.ru

"Croiupthl U heHonb"

CucremMaTmsamuss ¥ 06OGIIEHHE http://fcior.edu.ruhttp://school-
54 y collection.edu.ru

3HAHUU I10 TEMEC

AnBAETUABl U KETOHBI: JJICKTPOHHOE http://fcior.edu.ruhttp://school-
e5 CTpOeHHE KapOOHWJILHOM TIPyIIIBI; collection.edu.ru

TOMOJIOTUYCCKUEC pAAbIL, O6HIa$[

dbopmyna, u30Mepusi 1 HOMEHKJIaTypa

AJBIETUIBl U KETOHBI: (DU3HYECKHE http://fcior.edu.ruhttp://school-
56 y collection.edu.ru

CBOWCTBA; pEAKIHH MTPUCOCTUHECHHUS

PeaKIIiy OKHCICHAS ¥ KA9eCTBCHHBIC http://f_clor.edu.ruhttp://school—
57 collection.edu.ru

pEaKIMK aJIbJICTUIOB U KETOHOB

Croco6bl MONyYeHHs aNbIErHI0B H http://f.(:lor.edu.ruhttp://school-
58 collection.edu.ru

KECTOHOB

OnHOOCHOBHBIE IIpeeIbHbIE http://fcior.edu.ruhttp://school-
59 KapOOHOBEIE KUCIOTHI, OCOOEHHOCTH collection.edu.ru

CTPOCHUS UX MOJICKYJI
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N3omepus " HOMEHKJIATypa http://fcior.edu.ruhttp://school-
60 KapOOHOBBIX KHMCJIOT, UX (PU3MUECKUE collection.edu.ru

CBOMCTBA
61 XuMHYecKHe CBOHCTBA TPEIETbHBIX http://ff:ior.edu.ruhttp://school-

OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT collection.edu.ru

Oco0eHHOCTH CBOMCTB MYypaBbHHOMN http://fcior.edu.ruhttp://school-
62 KMCJIOTBL MHoroo6pasue collection.edu.ru

KapOOHOBBIX KHUCIIOT

OcobenHoctu CBOWCTB: http://fcior.edu.ruhttp://school-

HEIPEACIbHBIX M apOMaTHYECKUX collection.edu.ru
63 KapOOHOBBIX, JTMKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KHCJIOT.

[TpencraButenu BBICIIIUX

KapOOHOBBIX KHUCIOT

[MousTHE o NPOM3BOIHBIX http://fcior.edu.ruhttp://school-
64 KAPGOHOBLIX KHCIIOT collection.edu.ru

Cr10coGbI MOTyYeHHs U PUMEHEHHE http://fcior.edu.ruhttp://school-
65 KapGOHOBBIX KHCIIOT collection.edu.ru

CrnoxHble 3(UpBl: TOMOJOTHYECKUN http://fcior.edu.ruhttp://school-
66 psa, obmas dopmyna, uzoMepus u collection.edu.ru

HOMEHKJIATypa

DisHYecKie 1 XUMUYECKIEe CBOHCTRA http://fcior.edu.ruhttp://school-
67 >upos collection.edu.ru

Pemlenne pacu€rHbIX 3amad: 10 http://fcior.edu.ruhttp://school-
68 YPaBHEHUIO XUMHYECKOM pEaKILIMH, collection.edu.ru

Ha  OIpENCICHUE  MOJEKYISIPHOU

(GhOpMyITBI OPraHUYECKOTO BEIIECTBA

[Tpaktuyeckas pabota Ne 3. Pemenune http://fcior.edu.ruhttp://school-
69 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeME collection.edu.ru

"KapOoHoBbIe KHCIIOTBI. CIOXHBIE

s¢ups"

Kupsl: crpoenne, QusHueckne M http://fcior.edu.ruhttp://school-
70 XUMHYECKHE CBOICTBA (TUAPOIIU3) collection.edu.ru

OcoOeHHOCTH ~ CBOWCTB  JKHPOB, http://fcior.edu.ruhttp://school-
1 coepKanux OCTaTKHU collection.edu.ru

HENpPEJEeNbHbIX  JKUPHBIX  KHUCIOT.

JKups! B ipupone

MuLia KaK COTH BBICIIINX http://fcior.edu.ruhttp://school-
72 collection.edu.ru

KapOOHOBBIX KHCJIOT, WX MOIOIIEe
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neiicteue. IloHITHE O CHHTETHYECKUX
moroiux cpeactax (CMC)

I'eHeTnueckas CBSA3b YIJII€BOAOPOA0B

http://fcior.edu.ruhttp://school-

collection.edu.ru

73 u KHCIIOPOJICOACPKAIIIX

OpTraHU4YCCKUX BCIICCTB

PacusThI o ypaBHEHUAM http://fcior.edu.ruhttp://school-
74 o collection.edu.ru

XUMHUYCCKUX pCAKIINU

CucreMaTHsamus ¥ 0OOGIICHHE http://fcior.edu.ruhttp://school-
75 SHAMMI 10 TeMe collection.edu.ru

OO01m1ast XapakTepUCTHUKA YTIIEBOJIOB U http://fcior.edu.ruhttp://school-
76 KnaccuUKanus yrieBogoB (MOHO-, collection.edu.ru

JIU- U TIOJIMCaXapH/ibl)

MoHOcaxapubL: busmaeckue http://fcior.edu.ruhttp://school-
" y collection.edu.ru

CBOHMCTBA MU HAXOXKXIACHUC B IIPUPOAC

TTpHMeHEHN e TIIOKO3bI, € 3HAuCHHE http://fcior.edu.ruhttp://school-
8 collection.edu.ru

B )KM3HEICATCILHOCTH OpraHu3Ma

Jucaxapunpl: caxapo3a, MajlbTo3a U http://fcior.edu.ruhttp://school-
79 nakto3a. HaxoxneHue B mpupojae u collection.edu.ru

NPUMEHEHHE JIUCaXapH/IOB

[Tomucaxapuast: CTpoeHHuE http://fcior.edu.ruhttp://school-
80 MaKpoMONIEKYyJ,  (HU3MYecKue | collection.edu.ru

XUMHYECKHE CBOMCTBA, IPUMEHEHHE

IMousTHE o GHCKYCCTBEHHBIX http://fcior.edu.ruhttp://school-
81 BONTOKHAX collection.edu.ru

Pemenne pacueTHblx 3amad Ha http://fcior.edu.ruhttp://school-
82 OIpeeNeHUe 101U BBIX0a IPOAYKTa collection.edu.ru

peaxiuu oT TEOPETUYECKH

BO3MO>KHOTO

CucreMaTHsamds ¥ 0OOBIICHME http://fcior.edu.ruhttp://school-
83 y collection.edu.ru

3HAHMI IO pa3Jeny

Koutponbaast pabora mo Teme
84 "Kucnoponacoaepxamiue

OpraHUYecKHue coequHeHus"

AmuHbL: KIaccupuKanys, CTPOCHHE http://fcior.edu.ruhttp://school-
85 MOJIEKYIL, o0rmas opmyna, collection.edu.ru

U30MepHsl, HOMEHKJIaTypa u

buznyeckue cBoicTBa
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http://fcior.edu.ruhttp://school-

XUMHYECKue CBOMCTBA
86 collection.edu.ru

anudaTuyecKux aMUHOB

Anunnun: CTPOEHHE aHWJIHA, http://fcior.edu.ruhttp://school-
87 OCOOCHHOCTH XHMHUYECKUX CBOWCTB collection.edu.ru

aHUJIMHA

CrOCOObI TIONYYEHNUsT ¥ PUMEHEHHE http://fcior.edu.ruhttp://school-
88 collection.edu.ru

anudaTuyecKux aMHMHOB

AMMHOKHUCIIOTBI: HOMEHKJIaTypa | http://fcior.edu.ruhttp://school-
89 n3oMepus, (QU3NUECKHE CBOMCTBA. collection.edu.ru

OtnenbHble  OPEACTABUTENHA  O-

aMUHOKHCIIOT

XuMuyeckue CBOICTBa http://fcior.edu.ruhttp://school-
90 aMHHOKHCJIOT, HMX OHOJOTHYECKOE collection.edu.ru

3HaUeHUEe aMUHOKUCIOT. CHHTE3 U

TUAPOIU3IIEIITUIOB

Bellkd Kak MPUPOJIHbIE MOTUMEDHL http://fcior.edu.ruhttp://school-
91 collection.edu.ru

CTPYKTYpbI O€JIKOB

http://fcior.edu.ruhttp://school-

92 XuUMHUYECKHEe CBOMCTBA OCITKOB collection.edu.ru

A3oTcoaepxaiiue http://fcior.edu.ruhttp://school-
93 FeTEPOUMKINYECKHE  COCAUHEHHS. collection.edu.ru

HyxyienHOBBIE ~ KHCIOTBI:  COCTaB,

CTpOEHUE U OMoJIornuecKasi pojib

[Tpaktuyeckas pabota Ne 4. Perenne http://fcior.edu.ruhttp://school-
94 JKCIIEPUMEHTAJIBHBIX 3a1a4 [0 TEME collection.edu.ru

"A3oTcolepKalie  OpraHudecKue

coenqnueHusa”

[Tpaktuyeckas pabota Ne 5. Pemenne http://fcior.edu.ruhttp://school-
95 JKCIIEPUMEHTAJIBHBIX 3a1a4 [0 TEME collection.edu.ru

"PacniozHaBanue OpraHU4eCKUX

coequHeHuin"

Koutponbaast pabora mo Teme
96 "A3oTconepiKale — OpraHu4ecKHe

coeMHeHus"

OCHOBHBIE TOHSTHS XUMUHU http://fcior.edu.ruhttp://school-
97 BBICOKOMOJIEKYJIAPHBIX  COEIAMHEHMII collection.edu.ru

u METOAbI ux CHHTC3a —
noJimMepu3alnua U rMoJIMKOHACHCA U
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http://fcior.edu.ruhttp://school-

ITnacTmaccsl. Yrunuzanus u
98 1 collection.edu.ru
nepepadoTKa IIacTuKa
DiacToMepsL: HATYpaTHHBIi http://fcior.edu.ruhttp://school-
9 1 collection.edu.ru
CHHTETHYECKHE Kayuyku. Pe3una
Bonokna: HaTypaJbHBIE, http://fcior.edu.ruhttp://school-
100 HCKYCCTBEHHBIE, CHUHTETUYECKUE. 1 collection.edu.ru
[Tonumepsl CIELIUAIBLHOIO
Ha3HAYEHUS
[TpakTrueckas padora Ne 6. Pemenue
101 AKCTIIEPUMEHTAIBHBIX 3a7a4 MO0 TeMe 1
"PacniozHaBanue MJ1acTMAacc u
BOJIOKOH"
O0o01IeHne W CHUCTEMAaTH3alus
102 M3YYEHHOTO MaTepualia 1o TeMe 1
"BpIcOKOMONEKYISIpHBIE
coenuHeHus"
OBHIEE KOJIMYECTBO YACOB IIO 102
ITPOI'PAMME
11 KJIACC
KoaunyecTBo JJIeKTPOHHbIE
Ne Tema ypoxa 4acoB (undposbie)
n/n o0pasoBaTeJabHbIE
pecypchIB
Atom. CocraB  aTOMHBIX  fJep. 1 http:/fcior.edu.ruhttp://school-
XuMHU4ecKui 351eMeHT. M30Tonsl collection.edu.ru
CrpoeHre  3JIEKTPOHHBIX  000J0YeK 1 http:/fcior.edu.ruhttp://school-
aTOMOB, KBAHTOBbIE UKCIIa collection.edu.ru
Knaccudukanus XUMUYECKHUX 1 http://f_cior.edu.ruhttp://school—
5J€MEHTOB (S-, p-, d-, f-3memenTH) collection.edu.ru
Pacnpenenenue 3JIEKTPOHOB o 1 http://fpior.edu.ruhttp://school-
aTOMHBIM Op6I/ITaJ'I$IM collection.edu.ru
DNeKTPOHHBbIE KOH(UTyparuu aToMOB http://fcior.edu.ruhttp://school-
3JIEMEHTOB B OCHOBHOM " 1 collection.edu.ru
BO30Y>KIEHHOM COCTOSTHUH
OJEeKTPOHHbIE KOH(UTYpali HOHOB. 1 http://fcior.edu.ruhttp://school-
DIEeKTPOOTPUIIATEILHOCTD collection.edu.ru
[Tepuoanueckuit 3aKOH u http://fcior.edu.ruhttp://school-
Ilepronnueckas cucremMa XUMHUUYECKUX 1 collection.edu.ru

snemeHToB J[. 1. MenpaeneeBa, CBs3b C
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COBPEMEHHOM  TEOpUEH  CTPOEHUsd
aTOMOB

3aKOHOMEPHOCTH HM3MEHEHHUsI CBOWCTB
XUMUYECKHUX 3JIEMEHTOB U 00pazyeMbIX
UMHU TIPOCTHIX M CJIOXKHBIX BEIIECTB IO
rpyIaM U nepuoaam

http://fcior.edu.ruhttp://school-

collection.edu.ru

CucreMmarusanus 1 0000IeHUE 3HAHNUI
10 TEME

http://fcior.edu.ruhttp://school-

collection.edu.ru

10

11

Buasl xumuueckoil cBsa3u. MexaHU3MEI
o0pa3oBaHMsl  KOBAJCHTHOM  CBS3W.
Bonoponnas CBS3b.
MeXMOJIEKYISIpPHBIE B3AUMOACHCTBUS

BaneHTHOCTB H BaJICHTHBIE
BO3MOKHOCTH aTOMOB. CBs13b
AIEKTPOHHOU CTPYKTYPBI MOJIEKYI C UX
T€OMETPUUYECKUM CTPOECHHUEM

http://fcior.edu.ruhttp://school-

collection.edu.ru

http://fcior.edu.ruhttp://school-

collection.edu.ru

12

13

14

15

IIpencraBnenus 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB M HOMEHKJIATypa

BemecrBa MOJIEKYJISPHOT'O u
HEMOJIEKYJSIDHOTO  CTpO€HHsA. Tumsl
KPUCTAJJIMYECKUX PELIETOK U CBOMCTBA
BEILECTB

Touka Pocra. JleMOHCTpanmoOHHBII
onbiT Ne 1 «Temmneparypa riaBiaeHus
BEILECTB c pa3HbIMU TUIIAMH
KPUCTAJUIMYECKUX PEETOK» (aTdmk
TEMIICPATYPLI HHHTI/IHOBI)II‘/'I, JaTYuK
TEMIIEPaTypPhl TEPMOTIAPHBIN)

IlonsATe O JUCIEPCHBIX CHUCTEMaX.
IIpencraBnenue 0 KOJUIOMIHBIX
pacTBOpax

HctrHHBIE PacTBOPBI: HACBIIIEHHBIE U
HEHACBHIIIEHHBIE, pacTBOPHUMOCTb.
Kpucramnoruaparsl. Touxa Pocra.
JladopaTtopHubiii onbIT Ne 1 «3ydenne
3aBHCUMOCTH PAaCTBOPHMOCTH BELIECTBA OT
TeMneparypsl» JlabopaTopHsblil onbIT Ne 2
«ITepecslieHHBINA pactBop» (HaTunk
TeMIIepaTyphbl)

http://fcior.edu.ruhttp://school-

collection.edu.ru

http://fcior.edu.ruhttp://school-

collection.edu.ru

http://fcior.edu.ruhttp://school-

collection.edu.ru

http://fcior.edu.ruhttp://school-

collection.edu.ru

16

CnocoObl  BbIpaXeHHsI KOHLEHTpaluu
pacTBOPOB. Touka pocra.
JlaGopatopnass  paGora Ne 3
«OrpeniesieHue KOHIIGHTPALUU BEIECTB
KOJIOPUMETPHUIECKUM o
KanuOpoBouHOMY Tpaduky» (Hartumk
ONTUYECKOH MIIOTHOCTH)

http://fcior.edu.ruhttp://school-

collection.edu.ru

17

Pemenne 3amau ¢ HCIONL30BAaHUEM
MOHATUH "MaccoBas IO

http://fcior.edu.ruhttp://school-

collection.edu.ru
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pacTBOpEHHOro BelecTBa", "MoJspHas
KOHIIeHTpanus"
Knaccudukanmss ©  HOMEHKIATypa

http://fcior.edu.ruhttp://school-

18 HEOPraHUYECKHMX BEIIECTB collection.edu.ru

19 Cucrematuzanus U 0000LEeHNEe 3HAHUN httDZ//f_CiOI’-EdU-fUhttpi//SChOOl-
[0 TEME collection.edu.ru
KontponpHast pabora mo Temam http://fcior.edu.ruhttp://school-
"Crpoenue artoma. Ilepuomuyeckuii collection.edu.ru

20 3akoH U llepmogmueckas cucrema
XUMuueckux  asnementoB . .

Menneneesa", "CrpoeHue BellecTBa.

Mmuoroo6pa3ue BemecTB"

Knaccudukanus XUMHYSCKUX PEaKIui http://fcior.edu.ruhttp://school-
B HEOPraHMYECKOW W OpPraHMYecKoi collection.edu.ru

21 XUMHUH. 3aKOH COXPAaHEHHUS Macchl
BEIIECTB;  3aKOH  COXpaHEHHA U
IpeBpalLCHUs SHEepruu npu
XUMHYECKHX PEaKIUsIX
TermnoBble  3GGEKTHI  XMUMHUYECKHX http://fcior.edu.ruhttp://school-
peaKIui. Tepmoxumuueckue collection.edu.ru
ypaBHEHHS.

22 Touka Pocrta. JleMOHCTpallMOHHBII
skcriepuMeHT Ne 1 «Breigenenue wu
HOMJIOIIEHHEe  Temia —  I[PHU3HAK
XUMHYECKOU peakuum» (HaTuux
TEeMITepaTyphl)

Brruncnenus 1o YpaBHEHHSIM http://fcior.edu.ruhttp://school-

23 XUMHYECKHX peaxuuii u collection.edu.ru
TEPMOXUMHUYECKUM YPABHEHUSIM
CKopocTh XMMHYECKOM peakluH, e€ http://fcior.edu.ruhttp://school-

24 3aBUCHMOCTD OT Pa3IMYHbIX (PaKTOPOB. collection.edu.ru
Karanus u xaranusartopsl

25 ['oMoreHHsbIe ¥ reTepOreHHbIE peakuu http://ff:lor.edu.ruhttp://school-

collection.edu.ru
[IpakTuueckas pabora Ne 1 mo Tteme http://fcior.edu.ruhttp://school-

26 "BiausiHue pas3nuyHbIX (AKTOPOB Ha collection.edu.ru
CKOPOCTh XUMHUYECKOH peakiuun"

97 OGpariMbie U HEOOpPATHMBIC PEaKIIUH. http://fcior.edu.ruhttp://school-
XUMHYECKOE PABHOBECHE collection.edu.ru
[IpakTuueckas pabora Ne 2 mo Teme http://fcior.edu.ruhttp://school-

28 "BausHue pasivyHbIX  (AKTOpOB Ha collection.edu.ru
MTOJIOKEHNE XMMUYECKOT0 paBHOBeCHUS "

DIEeKTPOTUTHIECKAs JIUCCOLAALHAS. http://fcior.edu.ruhttp://school-
CunbHble ¥ cnalble  JJIEKTPOIMTEL. collection.edu.ru
29 CTeneHs TUCCOIHAIiH.

Touka Pocra. JlabopaTopHbIii onmbIT Ne 3
«CunbHble U cnalble 37eKTpoauThD» (aTunk
3JIEKTPOIPOBOTHOCTH )



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Honnoe mnpousseaenue Bouabl. Cpena
BOJIHBIX  pacTBOpoB.  Bomopoansrit
nokasarenb (PH) pacrBopa. Touka

http://fcior.edu.ruhttp://school-

collection.edu.ru

30 Pocra. JlaGopatopHblii onbiT Ne 4
«Omnpenenenne pH pasnuuHbIx cpem
(daTuux pH)
[M'unponms COJIEH. Peakiuu, http://fcior.edu.ruhttp://school-
MPOTEKAIOLINE B pacTBopax collection.edu.ru
3JIEKTPOJIUTOB.
31 Touka pocta. JlaGopaTopHbIii onbIT Ne5.
T'uaponuz OpraHNYeCcKux u
HCOPraHnv4CCKux COCﬂHHeHHﬁ.
Ompenenenue pH  pacTBopoB  cosei
(datunx pH)
[TpakTudeckas pabora Ne 3 mo Teme http://fcior.edu.ruhttp://school-
"XHUMHYECKHE pPEaKIMd B PacTBOpPax collection.edu.ru
3JIEKTPOJIUTOB"
32 Touka pocra. JlabopaTopHblii onbIT Ne
6 «B3aumopeiicTBue rugpokcuaa 0apus
¢ cepHoit  kucinoroi»  (Jarumk
AIEKTPONPOBOJAHOCTH, J103aTOp 00BEMA
KUJIKOCTH, OFOPETKA)
OKHCIHUTEbHO-BOCCTAHOBUTEIHHBIC http://fcior.edu.ruhttp://school-
peakiuu. BakHeiilie OKHCIUTENH U collection.edu.ru
BOCCTAHOBUTEIIH.
Touka Pocta. JlabopaTopHbIii onbIT Ne
6 «/3ydeHue peaknuu B3aUMOJICHCTBUS
33 cynputa HATpUs C  TMEPOKCHAOM
BojIopoa» (JlaTunk TemmnepaTypsl)
JlabopaTopHbIi ONBIT Ne 7
«3menenne pH B X011€ OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIX peakiuii» (JlaTunk
pH)
34 Mero  2IEKTPOHHOTO  (DJIEKTOHHO- http:/fcior.edu.ruhttp://school-
MOHHOr0) Oananca collection.edu.ru
35 ONEKTPOIN3 PacTBOPOB M DPACILIABOB http:/fcior.edu.ruhttp://school-
BEIICCTB collection.edu.ru
36 Pemienue 3agau pa3nuyHbIX TUIIOB Egtﬁé/g?c:ﬁ.ré%%ﬂjuhttp'//SChOOI_
37 Pemenue 3ana4 pa3nuyHbIX TUIIOB E;tlrl)é/é:‘icc:glrézilﬁ[juhttp.//school—
38 CucreMmaruzanus 1 00001IeHHE 3HAHUI httDZ//f_CiOF-EdU-fUhtth//SChOOl-
1o Teme "XuMHYecKue peakuuu' collection.edu.ru
39 Kontponbnass  paGora mo  Teme http://fcior.edu.ruhttp://school-
"XuMuuyeckKue peaKI_[I/II/I" collection.edu.ru
[Tonoxxenue HEMETaJIOB B http://fcior.edu.ruhttp://school-
40 Ilepronnueckoil cuCcTEME XUMHUUYECKUX collection.edu.ru

anmemenToB J[. WM. Mengaeneera wu



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnyeckue cBONCTBAa HEMETALIIOB

AJoTponusi HeMEeTaJlJIoB (Ha MpuMepe

http://fcior.edu.ruhttp://school-

4 KHCI0pOJIa, cepbl, hochopa u yriaepoa) collection.edu.ru
42 Bomopon: momydenue, duzndeckue u http://f_cior.edu.ruhttp://school—

XMMHYECKHE CBOMCTBA. [ HIpH bl collection.edu.ru

l'ajiorensl: HaxOXICHUE B IPHUPOAE, http://fcior.edu.ruhttp://school-
43 CHocoObl MONydYeHHs, (U3MYECKHE U collection.edu.ru

XMMHYECKHUE CBOMCTBA

["asoreHoBOIOPOBI. Baxnenmue http://fcior.edu.ruhttp://school-
44 KHCIJIOPOJICOACPIKAIIIIE COCTMHCHUS collection.edu.ru

raJIor€HOB

JlaGopaTopHble U MPOMBIILJICHHBIE http://fcior.edu.ruhttp://school-
45 CIIoCcoObI MOJTYYEHHUS raJioreHoB. collection.edu.ru

[IppumMeHeHne  rajgoreHoB M HX

COEIMHEHU I

[TpakTtuueckas pabora Ne 4. Pemenue http://fcior.edu.ruhttp://school-
46 SKCIIEPMMEHTANIbHBIX 33/ad [0 TEME collection.edu.ru

"T"asiorensr”

Kucnopon: nabopaTopHble u http://fcior.edu.ruhttp://school-
47 IPOMBIIIICHHbIE CHOCOOBI MOTYy4EHUs, collection.edu.ru

¢u3nveckue u XMMHUYECKHE CBOWCTBA.

O30H. [IpuMeHeHne KUCI0po1a U 030Ha
48 OKcubl ¥ IEPOKCUABI E;tlrl)é/(/::‘;:c:gi’é%(lijlﬂjuhttp.//school
49 PelIICHHE 33144 Pa3HIHBIX THIIOB http://ff:lor.edu.ruhttp://school—

collection.edu.ru

Cepa: HaxOXIeHHE B IPUPOJIE, CIIOCOOBI http://fcior.edu.ruhttp://school-
50 NOIy4YeHHs], (PU3UUECKHE U XUMUUECKHE collection.edu.ru

CBOMCTBA
1 Coponosopon, ey e —

Kucnoponconepxaniue COEIUHEHHUS http://fcior.edu.ruhttp://school-
52 cepbl. OCOOGEHHOCTH CBOWCTB CEPHOI collection.edu.ru

KHUCIIOTHI

[IpakTuueckas pabora Ne 5. Pemenue http://fcior.edu.ruhttp://school-
53 JOKCIIEPUMEHTAJIBHBIX 3aJad II0 TEME collection.edu.ru

"Cepa u eé coennHeHus"

A30T: HaX0XEeHHE B IPUPOJIE, CIOCOOBI http://fcior.edu.ruhttp://school-

noNydeHus, GU3NYECKrue U XUMUYECKUE collection.edu.ru

cBoiicTtBa. AMMHMaK, HUTpHUAbL. Touka
54 .

Pocra. JlabopatopHbiii ombiT Ne 8

«O0pazoBaHue  coiel  aMMOHHSI»

(JaTamk >IeKTPOITPOBOAHOCTH )

Kucnopoaconepxaniue COEIUHEHMS http://fcior.edu.ruhttp://school-
55 azora. OCOOGEHHOCTH CBOMCTB a30THOM collection.edu.ru

KHCJIOTHI
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[Ipumenenue a3ora U €ro COEAMHEHUH.

http://fcior.edu.ruhttp://school-

>0 A3OTHBIC YI00pEHUSI. collection.edu.ru
®dochop: HaxOXKIEHHE B MPHUPOJC, http://fcior.edu.ruhttp://school-
57 CrocoObl  MONyYeHHs, (U3HYECKHE M collection.edu.ru
XUMUYECKHe CBoMcTBa. Dochumpl u
dochun
Oxcnppl docdopa, http://fcior.edu.ruhttp://school-
58 ochopconepxkamue kucnorsl. Conu collection.edu.ru
dhochopHON KHCIIOTHI
59 [Ipumenenne  dochopa u  ero http://f_cior.edu.ruhttp://school—
coemunenuii. @ocdopHbie ynoOopeHus collection.edu.ru
[Ipaktuueckast pabora Ne 6. Pemenue http://fcior.edu.ruhttp://school-
60 SKCIIEPUMECHTAIBHBIX 3a7ad 10 TeMe collection.edu.ru
"A3oT 1 pochop u ux coenuHeHus"
Yriepoa: HaxoXIE€HUE B IPHUPOAE, http://fcior.edu.ruhttp://school-
61 aIJIOTPOITHBIE MOAM(UKAIIIH; collection.edu.ru
du3HYecKue M XUMHUYECKHE CBOMCTBA,
PUMEHEHHE
Okcua yraepoxaa(ll), OKCH/I http://fcior.edu.ruhttp://school-
yraepoaa(lV), yronsnas kuciaora u eé collection.edu.ru
conu
Touka Pocra. JlaGopaTopHblIii onbIT Ne
62 9 «B3aumoeiicTBre N3BECTKOBOU BOIbI
¢ yraekuciaeiM  razom»  ([arumk
AIEKTPOIPOBOIHOCTH, MarHuTHas
MEIIaJIKa, MPUOOP JJIs TIOTyUSHUS Ta30B
wiu anmnapat Kumma)
63 Pellleime 38124 PASIHYHBIX THIIOB http://fplor.edu.ruhttp://school-
collection.edu.ru
KpeMmHuii: HaxoxaeHue B MPHUPOXE, http://fcior.edu.ruhttp://school-
64 CHOCOOBI TOJIydeHUs, (PU3HUECKUEe U collection.edu.ru
XMMHYECKHUE CBOMCTBA
65 Oxkcun  kpemuusa(lV), kpemHuenas http://fcior.edu.ruhttp://school-
KUCJIOTA, CHITUKATHI collection.edu.ru
[lpumeHeHHe  KpeMHHS M €ro http://fcior.edu.ruhttp://school-
66 coemunenuii. CTEKII0, €ro MONyYeHHE, collection.edu.ru
BU/JIbI CTEKJIA
67 Pellleime 38124 PASIHYHBIX THIIOB http://fplor.edu.ruhttp://school-
collection.edu.ru
68 CucreMmarusanus 1 0000IeHNE 3HAHNUI http://fpior.edu.ruhttp://school-
o teme "Hemerannr" collection.edu.ru
69 KontponpHast ~ pabora 1o  Teme http:/fcior.edu.ruhttp://school-
"Hemeramisr" collection.edu.ru
70 AHanu3  pe3ysnbTaToB  KOHTPOJIbHOMN http://fcior.edu.ruhttp://school-
PaboTHI, KOPPEKIHS OMIHOOK collection.edu.ru
[Honmoxenue METAJJIOB B http://fcior.edu.ruhttp://school-
71 [TeproMuecKoil cUCcTEMe XMMHYECKUX collection.edu.ru

aneMeHTOB. (OCOOEHHOCTH CTPOEHUS
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SJICKTPOHHBIX 000J104eK aTOMOB
MCETAIJIOB

OO6uue ¢buznyeckue CBOIicTBa http://fcior.edu.ruhttp://school-
72 MeTa/uIoB. IIpUMEHEHHE METAIOB B collection.edu.ru
OBITY U TEXHHUKE
73 Cnnasel MeTasioB. Kopposus merauioB http://ff:lor.edu.ruhttp://school-
collection.edu.ru
74 Pelllerme 33124 PasIMUHBIX THIIOR http://fpior.edu.ruhttp://school-
collection.edu.ru
DIEKTPOXUMUYECKUN Pl HAMPSHKEHUN http://fcior.edu.ruhttp://school-
75 MeTaisioB. OO0mMe crnocoObl MOMyUeHus collection.edu.ru
METAJIJIOB
OObmas xapakTepucTuka MeTauioB |A- http://fcior.edu.ruhttp://school-
rpynnel  [lepronnueckoil  CUCTEMBI collection.edu.ru
76 XUMHYECKHX dieMeHToB. Hartpuii u
Kanuil: TmoiydyeHue, (QU3NYECKUe U
XUMUYECKHE CBOWMCTBA, IPUMEHECHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUIN
O6mas xapakrepuctuka metawion |A- http://fcior.edu.ruhttp://school-
rpynnsl  [lepuoaudeckoil  CHCTEMBI collection.edu.ru
77 XMMHYECKUX DJJIEMEHTOB. Marnuii u
KaJupluil: MoJy4yeHue, (U3NUecKue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUIN
78 JKécTtkocTh BOOBI U CIIOCOOBI €€ http://f_cior.edu.ruhttp://school—
yCTpaHEHUs collection.edu.ru
AIOMUHUE: TTONTydeHue, GU3HIECKUe U http://fcior.edu.ruhttp://school-
79 z :
XUMHYECKHE CBOMCTBA, IPUMEHEHHUE collection.edu.ru
AmboTepHbIE CBOWCTBAa OKCHIA U http://fcior.edu.ruhttp://school-
80 TUJPOKCHIA ATFOMHUHYS, collection.edu.ru
TUAPOKCOKOMIUIEKCHl ~ QTIOMUHHUS, HUX
MIPUMEHEHUE
81 Pelllenue 387124 pa3TMUHBIX THIOR http://fcior.edu.ruhttp://school-
collection.edu.ru
[Mpaktuyeckas padora Ne 7. Pemienue http://fcior.edu.ruhttp://school-
82 SKCIIEPHMMEHTANIBHBIX 33/ad [0 TEME collection.edu.ru
"MeTaJiisl INIaBHBIX noArpynn"
OO0mass  xapakTepucTHKa  METaJIOB http://fcior.edu.ruhttp://school-
83 MOOOYHBIX MOATPYTI (B-prl‘[l‘[) collection.edu.ru
[lepnonnueckoid cUCTEMbl XUMHUYECKHUX
3JIEMEHTOB
dusnyeckie ¥ XMMHYECKHE CBOWCTBA http://fcior.edu.ruhttp://school-
84 XpoMa M €ro  COCAMHEHHH, HX collection.edu.ru
MIPUMEHEHNE
BaxHelimue coeIWHEHUS MapraHIa. http://fcior.edu.ruhttp://school-
85 [Tepmanranat KaJIusl, ero collection.edu.ru

OKHCIIUTEIbHBIC CBOMCTBA
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duznueckre U XMMHUYECKHE CBOMCTBa

http://fcior.edu.ruhttp://school-

86 xKenesza u ero coequHenuil. [lomyuenue 1 collection.edu.ru
Y IPUMEHEHUE CIUIaBOB KeJie3a
Du3nyeckue U XUMUYECKUE CBOMCTBA http://fcior.edu.ruhttp://school-
87 n . 1 :
MEIH U €€ COEJMHEHN, NX IPUMEHECHUE collection.edu.ru
Du3nyeckue U XUMUYECKUE CBOMCTBA http://fcior.edu.ruhttp://school-
a8 MHKAa ¥ €ro COeIUHEHMH, WX 1 collection.edu.ru
MIpUMEHEHUE. [M'iapoKcoKOMITIIEKCHI
[UHKA
[TpakTudeckas pabora Ne 8. Pemenue http://fcior.edu.ruhttp://school-
89 OKCIIEPUMEHTAJBHBIX 3a/lad 0 TeMe 1 collection.edu.ru
"MeTtasuipl TOOOYHBIX TTOATPYIIT"
90 PelleHHe 33184 Pa3THIHBX THIIOB 1 http://fplor.edu.ruhttp://school—
collection.edu.ru
O0001enue u CUCTEMATU3ALUSL http://fcior.edu.ruhttp://school-
91 M3YYEHHOI0  Marepuaia [0  TeMe 1 collection.edu.ru
"Merasibl"
92 KontponpHas  pabora 1o  Teme 1 http://ff:ior.edu.ruhttp://school—
"Merasuibl" collection.edu.ru
93 AHaiM3  pe3yNbTaToB  KOHTPOJIBHOM 1 http:/fcior.edu.ruhttp://school-
paboThI, KOPPEKIHS OLIHOOK collection.edu.ru
Pomnb XUMHH B obecrieyeHun http://fcior.edu.ruhttp://school-
94 YCTOMYMBOrO Pa3sBUTHs YEIOBEYECTBA. 1 collection.edu.ru
[lonatue 0  HayyHBIX  METOJAX
MCCJICIOBAHMSI BEIIECTB
Hay4Hble NPUHIMIBI ~ OpPraHU3ALUU http://fcior.edu.ruhttp://school-
95 XHUMHYECKOTO TIPOU3BOJICTBA. 1 collection.edu.ru
[TpoMbInIeHHBIE CIOCOOBI TOTYYEHUS
BaXXKHEUININX BEIIECTB
96 XuMH4eckKoe 3arpsi3sHEHUE http://fcior.edu.ruhttp://school-
o 1 -
OKPYJKaroIlEi Cpelbl ¥ €ro MOCIEACTBUSA collection.edu.ru
97 XumMusT W 3I0pOBbE  HEJIOBEKA. 1 http:/fcior.edu.ruhttp://school-
JlekapcTBEHHBIE CPEICTBA collection.edu.ru
08 Xumusgs  mumm.  Poimp  XumMum B 1 http://f_cior.edu.ruhttp://school—
00€CTIeYEHNH TTUIIEBON GE30MaCHOCTH collection.edu.ru
99 Kocmernueckne u  mapgroMepHbIe 1 http:/fcior.edu.ruhttp://school-
cpeacrtsa. beitoBas xumus collection.edu.ru
Xumusi B CTPOMTENbCTBE. BakHeiimme http://fcior.edu.ruhttp://school-
100 CTPOMTENBHBIE U KOHCTPYKIIMOHHBIE 1 collection.edu.ru
MaTepuabl
XuMHUST B CEIIBCKOM  XO3SICTBE. http://fcior.edu.ruhttp://school-
101 Opranuueckue u MHUHEpaIbHbIE 1 collection.edu.ru
yaoOpeHus
102 Cucremarusanus U 0000LIeHUEe 3HAHUN 1 http:/fcior.edu.ruhttp://school-
10 TeMe collection.edu.ru
OBHIEE KOJIMYECTBO YACOB IIO 102

I[TPOT'PAMME
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