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COJAEPKXAHUE OBYUYEHUA

10 KUIACC
OPI'AHUYECKAS XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHH.

[IpenMer W 3HauYeHHWE OPraHUYECKOM XUMHUH, NPEACTABIEHHE O
MHOT000pa3uu OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA. BaleHTHblE BO3MOYKHOCTH aToMa yriepoaa. XHMHUYECKas CBA3b B
OPraHMYECKUX COCOUHEHHUSX. Tumbpl TUOpUAM3AUMU aTOMHBIX OpOuTanen
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOM CBSI3M (OOMEHHBINA U JOHOPHO-
aKIenTOpHbINA). TUIBl TNEpEeKphIBAaHUS aTOMHBIX OpOWTaleld, G- W T-CBA3MU.
OnuHapHasi, 1BOMHAs U TpouHas cBsa3b. CrocoObl pa3pbiBa CBS3EM B MOJIEKYJIax
oprannueckux BemiecTB. [lonsitue o cBOOOOHOM panukane, Hykjaeoduie u
3NIEKTpOPUIIE.

Teopus crpoeHuss opraHudyeckux coeauHenun A.M. byrtiepoBa wu
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYEeCKUX COEIUWHEHUU. MOJIeKyJsipHblE U  CTPYKTYpHbIE  (OPMYJIbL.
CtpykrypHble (QOpMyJBl pPa3IUYHBIX BHAOB: pPa3BEPHyTas, COKpallEéHHas,
ckenerHass. M3omepusa. Buasl u3oMepun: CTpyKTypHas, HNPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN (MHIYKTUBHBINA
U ME30MEpPHBIN 3P PEeKThI).

[IpeacraBnenne o kinaccupuKalMK OpraHuyeckux BeulecTB. lloHsTHe O
byHkuoHansHOU rpymnmne. 'omomnorus. 'omonoruyeckue psaapl. CuctemMaruyeckas
HOMeHKIIaTypa opranmdeckux coenuHenuid (IUPAC) u TpuBumanpHbIC Ha3BaHUSA
OT/EJIBHBIX MTPEICTABUTEIIEH.

Oco0OeHHOCTH W KJaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C O0OpasllaMHd OpraHMYeCKHX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, OMNBITHI IO MPEBPALICHUIO OPraHUYECKHX BEIIECTB NP HArpeBaHUU
(naBnieHue, OOYTJIMBAaHME U TOPEHUE), KOHCTPYUPOBAHHME MOJENIEH MOJIEKYJI
OPraHUYECKHUX BEILECTB.

YrieBoaopoasl.

Ankanbl. 'oMosiornueckuil psj ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKaHOB, SP°-
ruOpuau3alnsl aTOMHBIX opOuTanei yriaepoja, o-cBsizb. dusnmyeckue CBOMCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JNETUIPUPOBAHUS, TUKIN3ALMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEaKUN PaAUKAIBHOTO 3aMEILCHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

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

Ankenbl. ['oMosiornueckuil psii aakeHoB, odiias (popmylia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AalKEHOB, SpP*-
rubpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XUMUYECKUE CBOWCTBA: PEAKUUU IPUCOCAUHEHUS, 3aMELIEHUS B O-IIOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJUMEpU3aluu U OKucieHus. [IpaBuimo MapKOBHHMKOBA.
KauecTBenHble peakiiuyi Ha ABOWHYIO CBs3b. CIIOCOOBI TIOJYYCHHS W MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsDKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposartvie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. I[lomumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHUE aJIKaIueHOB.

Anxunbl. ["'oMomornueckuii psifi aTKUHOB, 001Ias GpopmMyia, HOMEHKIATypa U
U30MeEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJIKHWHOB, SP-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHU  MPUCOCAUHEHHS, JIUMEPU3ALMU U
TPUMEPHU3ALUU, OKUCIEHUS. KUCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MONTyYEeHUS
Y IPUMEHEHUE aJIKUHOB.

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

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



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

['eHeTHyecKkas CBSI3b MEX1Y Pa3IMUYHBIMU KJIACCAMU YIJIEBOIOPO/IOB.

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

OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEUIECTB W HMX MPEBpAICHUN:
n3ydeHue (QU3NYECKUX CBOWCTB YTIIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluil yriaeBoJ0pOIOB pa3JIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajiusi, B3aUMOJCHCTBUE aleTUJIeHa C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriiepoga ¥ BOJAOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE HTUJIEHA H
W3Y4YCHUE €ro CBOWMCTB, O3HAKOMJIeHHE ¢ KoJuleKiusmu «HepTte» u «Yromb», ¢
oOpa3llamMi  1IacTMacc, KaydyKOB U PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TaJIOT€HIPOU3BOJIHBIX YIJIEBOJOPOAOB.

Kucsopoacoaep:kamniue opranndecKkue coelMHeHUSs.

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

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

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIuLEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aMMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHWYECKUMHU KHUCIOTAMU, KayeCTBEHHAs peaklusi Ha MHOTOATOMHbIC
ciupTel. [IpencraBienne 0 MeXaHW3ME PEaKIuid HYKICO(MUIHLHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOMyYeHHUS U NPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJIbl, B3aMMHOE BIIUSHHE THUIAPOKCOTPYIIIbI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha ¢(eHos. TOKCHYHOCTH (peHomna.
Crnioco0Os!I osTydeHus U npuMeHenue gpeHomna. GenondopmanpaeruaHas cMoia.

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

OnHOOCHOBHBIE NIPEIEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus 1 HOMeHKNaTypa. PU3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHCIIOT. BomOpoaHbIE CBSI3U MEXAY
MOJIEKyJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYacCTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHMHOM KHUCJIOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJECNbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBas, MNaJbMUTHUHOBAsA, OJICUHOBAS, JUHOJEBAS,
NuHOoNeH08as KUcnaoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

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

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwas xapakTepucThka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, 1H-
U ronMcaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajlakro3a, puodosa,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHHTES.
XHUMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYaCTUEM CIIMPTOBBIX U AIbIACTUIHON
IPYIIl, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxaposa, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIKME U HEBOCCTAHABIMBAOIINE AUcCaxapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1eiunoio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmalla, IVIMKOT€Ha H
Hesuono3bl.  dU3nyeckre CBOWCTBA Kpaxmala W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: THIpOJIu3, KAaueCTBEHHAsl pPEaKiusi C HOJ0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOdyuyeHue 3(pupoB nettoiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTb PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE THJIOBOTO COUPTAa B albJAETH]l HA pacKajl€HHON MEIHON MPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibAeruibl (C TUIPOKCUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknus ramnepuHa ¢
ruapokcuom Menu(ll), xumMuyeckue cBOICTBA pacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ Tuapokcuaom meau(ll), BzaumoneiicTeue
KpaxMaJjia ¢ MOJIOM, PELICHUE JKCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupThl U
dbenonwy, «KapOoHoBbIe KUCIOTHI. C10XHBIE YPUPHD).

A30TCoaep:Kale OPraHnvecKue CoeTUHEeHUs.

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMmMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue ¢ apoMaTHYECKHE; IEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (U3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aMMOJCHUCTBUE INEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

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

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @u3nueckue CBOWCTBA AMUHOKHCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KakK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBSI3U.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTUIOB.

benku kak npupoaHble nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB U MX MPEBpAICHUN:
pacTBopeHre OENKOB B BOJIE, JEHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3oTcopepkaliye — opraHuueckue — coenuHeHus’» U «Pacno3HaBaHue
OPTaHUYECKUX COCTUHEHUID.

BricokoMoJIeKyJISIPHbIE COeIUHEHMUS.

OCHOBHBIE TOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSpHas



macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJCKYJSIDHBIX COSAMHEHUN —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

[Tomumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIICH, TOJUIIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
novdTUICHTEpedTaIaT). Y TUIM3alus U nepepadoTKa MaacTyKa.

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

BonokHa: HaTypasibHble (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (TeduioH, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMpie IOJIUMEPHI).

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3HaBaHue
IIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

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

MesxnpenMeTHbIE CBA3H.

Peanm3zanms MeXnpeIMETHBIX CBA3EH IIPU NU3YyYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MNPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE MTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

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

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUIl MUTAHUS, OPOKEHUE,



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

['eorpadus: mosne3HbIe UCKOMTaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAIIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUH.

Atom. CocTaB aTtOMHBIX sAep. XUMUYECKHM 3neMeHT. M3otomnbel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBbIE YHUCJIA. DHEPreTUYECKHE YPOBHU U
notypoBHU. ATOMHBIE opOuTanu. Kinaccupukanus XMMHUECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB TIO AaTOMHBIM — OPOHTAIISIM.
DNEeKTpOHHBbIE KOHPUTYpaIlMUd aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, JIEKTPOHHBbIE KOH(DUTYypalii HOHOB.
DIJIEKTPOOTPULIATEBLHOCT.

[Teprnonnueckuit 3akoH u Ileprnonnyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
J.1. MengaeneeBa. CBsi3b NepHOAUYECKOTO 3aKoHa U Ileproandeckoil CUCTEMBI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEM  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CIOXKHBIX BEIIECTB IO TIpyllnaM M MepuojaM. 3HAYCHHE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTajnyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJIGHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-aKLENTOPHBIN. DHEPIrus U IJIMHA CBSA3U. [0NsIpHOCTH, HAITPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJICHTHOW CBsaA3u. KparHbeie cBsa3u. BonoponaHas CBA3b.
MeXMONEKYIISIPHBIE B3aUMOICUCTBUSL.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b DJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPEe COeTMHEHUN
AJIIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUN.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUU.

BemiectBa  MONEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTpO€HHs.  Turibl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucreMax. VictuaHble pactBopsl. [IpencraBinenne o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHsS] KOHIIEHTPAIMH PaCTBOPOB:
MaccoBasi J0JIsl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucranioruaparsl.



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

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

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

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUs. PaKTOPBI, BIUSAIOIIME HA IIOJOKEHHE XUMUYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHLUEHTPALMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Tpunnun Jle [latense.

Onexrpoautnueckas aucconmanus. CunbHble W clIaOble  AIEKTPOJIUTHI.
Crenenp nucconumanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponueiii nokaszarens (PH) pacrBopa. ['maponus coneit. Peakuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCJIEHMS.
Oxuciurens M BOCCTAaHOBUTENb. [IpoIecChl OKHMCIEHHS M BOCCTAHOBIICHUS.
Baxkneiilye OKHUCIUTENM U BOCCTAHOBUTENHU. MeETON 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PaCILJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HX MPEBpAIICHUIL:
pa3lIoKEHUE IIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTajau3aTropa, MOJEIH
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMi HOHHOIO OOMEHa, OIIpEIEIICHHE
Cpelbl PacTBOPOB C ITOMOINBK) MHAMKATOPOB, HM3YUYEHUE BIMSHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
pPaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraioB B llepuogudeckoil cucteMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHUs WX aToMOB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJUTOTPOIMS HEMETAJUIOB (Ha NPUMEPE KUCIOPOJa, CEphl,
docdopa u yraeposa).

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

["anorensl. HaxoxxneHue B mpupoje, COcoObl MONy4eHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBOHOpOAbl. BaxkHeHIne KUCIOPOACOIEpKAIINAEC
COEIMHEHUS TajoreHoB. JIabopaTOpHbIE M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIy4YEHHUs
rajioreHoB. [IppuMeHeHne rajoreHoB U uX COCIMHECHUMN.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIILIIEHHBIE CIOCOOBI MONTYYCHUS
Kkuciopona. Ouznyeckne M XUMHUYECKHE CBOWCTBA M MPUMEHEHWE KHUCIOPOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuueckue cBoiictBa. CepoBopopon, cyiabduasl. Oxcupn cepwi(1V), okcun
cepoi(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenue ceprl U €€ COeTMHEHN.

A3zor. HaxoxneHue B mpupojie, CHocoObl MOJdyudeHus, (unyeckue u
XUMUYECKHE CBOMCTBA. AMMMAK, HUTPUIbl. OKCUIbI a30Ta. A30THUCTas U a30THas
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

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

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

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKue u
xumuueckue coictBa. Oxcua kpemHus(lV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHui. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tomoxenne meTtamioB B [leprnoanveckoil CUCTEME XMMUYECKHUX 3JIEMEHTOB.
OCcOOEHHOCTH CTPOCHHsS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nyeckue cBorcTBa MeTauioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pA HampspDKeHuid  MmeTawioB.  OOmme  crnocoObl
MOy YCHUS METaJJIOB: THUAPOMETAILTY PTHS, MUPOMETAILTYPIHS,
anekrpometaiutyprusi. I[lonartue o koppo3uu metamioB. CrocoObl 3aluThl OT
KOPPO3HH.

O6mas xapakrepuctuka MeramioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kamuii: mnomydeHue, (QUMYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHNE TPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metamuioB |IA-rpynmner I[lepuoaudeckoit cUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMii: mosydeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BELIECTB M HX COEIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ YCTPAaHEHUS.



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

OO6mast  xapakTepucThKa MeTauioB 1oOouHblx mnoarpynn  (b-rpymnm)
[leproanyeckol CUCTEMbl XUMHUYECKHUX JIEMEHTOB.

du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomarsl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xpoma.

@u3nueckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHUI.
Baxueiimme coenunenuss wmapranna(ll), wmapranua(lV), wmapranma(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeaquHeHuil. OKCHUIIbI,
rugpokcuansl u cou xene3a(ll) u xenesa(lll). [Tonydyenue u npumeHeHue xemnesa
U €ro CILIABOB.

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

[{uuk: momydyeHue, (U3UYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA Y THAPOKCHUIA [IUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHune
LMHKA U €r0 COCIUHECHUI.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
u3ydyeHre oOpaslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOZE, M3Y4YEHUE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aHMMOJIEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA M eje3a C PacTBOPAMM KHCIOT U
nie04Yeld, KaueCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJECHWCTBUE THUAPOKCUIOB AIOMUHHUS U IIUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TeMam
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHUN,
«Mertasbl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHS U KU3Hb.

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

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



XUMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIIEBBIE J00aBKH. Pollb Xumuu B
00CCIIeUeHUH MMHUIIECBOM 0€30ITaCHOCTH.

Kocmetnueckne u mapdromepHbie cpenctBa. beitoBas xumms. [IpaBuia
0€30MacHOr0 HCIOJIb30BaHUS TMpernapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

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

XUMUS B CEILCKOM X03gicTBe. OpraHndeckre u MUHEpaabHbIe yA00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajibl, KPACKH, CTEKJIO, KepaMmuKa.
Marepuansl a1 31ekTpoHukd. HaHoTexHomorumu.

PacuérHrbie 3amaun.

Pacuértel: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 yYAaCTBYIOIIMX B pPEaKIMH BEIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMHM, €CIH OJHO U3
BEII[ECTB HMMEET MpuUMecH, Macchl (00BEMa, KOIWYECTBA BEIIECTBA) IMPOJYKTa
peaKiuu, €cClIM OJHO W3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMPEACIEHHOU
MAacCCOBOM JOJIEM PAcCTBOPEHHOTO BEUIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3yYeHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OoCyIIECTBIISIETCS YEPE3 MCIIOJIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHSATUH, IPUHATHIX B OTIAEIbHBIX
MpeIMETaxX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIACCH(PUKAIMS, MEPUOANIHOCTh, HAOTIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHMUE.

®dusuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3HYecKue BEIMYHUHBI, ¢IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buosnorus: kneTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaAIBI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOMAEMBbIE, TOILIUBO,
pPECYpPCHI.

TexHonmorusi: XMMU4YECKasi MPOMBIIIJIEHHOCTh, METAJUTYpTrHsi, CTPOUTEIbHBIC
MaTepHuasbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dapmarneBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



npemanaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPHUAJIOB, OJJICKTPOHHAsA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
OOyJaroNMMHUCS POCCHUICKON T'PaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICICHUIO; HATMYUE MOTUBAIIUU K
0oOy4YeHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOICTBOBATHCS
OPUHATBIMM B OOIIECTBE IMpaBWJaMU U HOPMaMM T[OBEJICHHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTHh CTAaBUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJaroumxcs B Ipolecce peajim3aiui o0pa3oBaTeIbHON NeATeTbHOCTH.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JESTEIHHOCTU
oOyyarommxcsi B IMpolecce peanu3aiui o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHMS

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

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

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

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUECTBECHHOW XUMUMU;

YBaXEHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOrO, YTO JAHHbIE HAayKU €CThb pe3yJbTat
JUTMTEIIbHBIX ~ HAOMIOJEHNUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  ITOWUCKOB,
MOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;



UHTEpeca M TIO3HABATEIbHBIX MOTHMBOB B TOJYUYEHUU H MOCIEIYIOIIEM
aHam3e MHPOPMAIMK O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

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

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

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

coOrofeHHsI TpaBWJl OE30MacHOrO OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOM JEATEIBHOCTH;

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

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
aJIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIEN0BAaTENbCKON
NESTEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
JIESITEIbHOCTH;

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

UHTEpEeca K MPAKTUUECKOMY HU3YUYEHHIO MPOPECCUIl pa3IudyHOIO pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

yBa)XEHUS K TPYJy, JIOASIM TPyla U pe3yibTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOM TpPACKTOPHH
oOpazoBaHusi, Oyaymied npodeccuu U peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

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

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



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHHM XUMUU IS
peleHns BONpOCOB PalMOHAIBHOIO NPUPOAOTIOJIB30BAHMS;

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

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

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OIIECTBEHHON MPAKTUKH;

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

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
IUMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOWM 0a3bl MaTEPHAIBHONW KyJNbTYPhl, B PEHICHUH TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHENTHOTO TPYAa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJly4aeMble 3HaHUS JJIs aHajIu3a U OOBSCHEHUS SBJICHUM OKPY>KAIOIIEro MUpa u
MPOUCXOMSININUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB U MMEIONMUXCS JIaHHBIX C IIeJbI0  TOTy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTU M  CIHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW MO XHUMHUHU B
COOTBETCTBHHU C KU3HEHHBIMH MMOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATHI

MertamnpenMeTHbIe pPe3yiIbTaThl OCBOCHUS MPOrpaMMbl [0 XUMHUHM Ha YPOBHE
CpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydarOIIUXCA
MEXIUCIUIUTMHAPHbBIE (MEXIIpeIMETHbIE) OOIIeHAyYHbIe MOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U crneuupuKy METOAOB IO3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTrus, SIBICHUE,
IPOLIECC, CUCTEMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIeIOBaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCallbHbIe yueOHble NeHCTBHs (II03HABaTeIbHbIE, KOMMYHHKATUBHBIE,

peryJISITUBHBIE), obecrieynBaroIme dhopMupoBaHue (YyHKIIMOHATTLHON
TPAMOTHOCTH M COIUATILHON KOMIIETEHITUN O0yJarOIINXCS;
CIIOCOOHOCTH oOyJaronmxcs UCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBYS B IO3HABATEIIPHON U COMAIHOU MIPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJSATUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyalIW3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LENU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aHUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUU

BBHIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMUBATh TMPUYMHHO-CIICJICTBEHHBIE CBA3M MEXAY H3y4a€MbIMHU
SIBIICHUSIMU,

CTPOUThH JIOTMYECKHUE pacCyXJAeHUsl (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUKU CHUMBOJHAYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOICIBHBIC TPEACTABICHUS — XUMHYECKUN
3HaK (CHMMBOJ) OJJIeMEHTa, XUMHUYeckas (QopMyna, ypaBHEHHE XUMHYECKOU
peaKknuu — TPU PEHICHUH YUYEOHBIX IMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,



IPUMEHATHh HA3BaHHbBIE MOJENIbHBIE MPEICTABICHUS JJIsl BHISIBICHUS XapaKTePHBIX
NPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUMA.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O IO3HAHMSI BELIECTB U XHMUYECKUX
peakuuit;

(dbopMyIMpoOBaTh LIETN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTa
NO3HaHUS U OCHOBBI JUIsl (POPMHPOBAHUS TUIIOTE3bI IO IIPOBEPKE IMPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUN;

BJA/J€Th HABBIKAMM CAMOCTOSITEJIBHOTO IUIAHMPOBAHUS W  IPOBEACHUSA
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMsI HAOMIOATh 32 XOJ0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ynibTar, (OpMyJIMpPOBATH
0000111eHNUS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHTaTOB UCCIEIOBAHMUS,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
JESITEIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB pEIICHUS TNPaKTHUUECKUX 3a7ad, HPUMEHEHHUIO pa3IHNYHBbIX
METO/I0B ITO3HAHUS.

3) pabora ¢ naopmanuei:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(oOpManuu (Hay4dHO-
NOMyJIsIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcel VHTEpHeTa), aHAIM3UpOoBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (popm
IpeCTaBICHNUS, KPUTHYECKU OLIEHUBATH eé JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTD;

(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSATh PA3IMYHbIE METOJBI MPHU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIPEIECIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMy  TIpeaCTaBICHUS
uHbopMaiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYUYHBIM A3BIK B KayecTBE CpeAcTBa INpu padoTe ¢
XUMHUYECKOM HMHpoOpManueil: NPUMEHATh MEXNpeAMETHbIE (pu3nueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (HOpMYJIbI, a00peBUATypPbl, HOMEHKIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAAEMOMN TEMBI B XOJ€ TUAJIOra U/ UK
JUCKYCCHH, BBICKA3bIBaTh UIeH, (OPMYINPOBATH CBOM MPEAJIOKEHUS
OTHOCHUTEBHO BBIIIOJIHEHUS MTPEIJIOKEHHON 3a1a4U;

BBICTYIIaTh C TIPE3CHTAIlMEd pPe3yJIbTaTOB IMO3HABATEIBHOW JIEATEIHHOCTH,
MIOJTyYEHHBIX CAaMOCTOSITEIIEHO HIIH COBMECTHO CO CBEPCTHHKAMH IPH BBITOJTHCHUN
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUYCCKONW pabOThI 1O MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaiu3allii yueOHOro MpoeKTa, U (OpMyJIMPOBATH BBIBOIBI
10 pe3yjbTaTaM TPOBEACHHBIX HCCIICOBAHHMIA MYTEM COTJIACOBAHMS TO3MUIMA B
X0J1e 00CYyX ICHHS 1 OOMEHa MHECHUSMH.

PerynsiTuBHbBIC YHMBepcaJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenelisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJrOpuT™M ACUCTBHHA Mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbBIOMpaTh HauOoliee
3¢ PeKTUBHBIN CcMOCO0 HMX pEIICHUS C YYETOM TIOJYUYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKLIUSIX;

OCYIIECTBIISATh CAMOKOHTPOJb NEATCILHOCTH HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKHU.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUHU Ha yTITyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUS BKIIOYAOT CHEIU(PUIECKUC
JUTsl yaeOHOTOo mpeaMeTa « XUMUsD) HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI JICHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIMN U MPEe0OPa30OBAHKUIO 3HAHUN, BUIBI ACATEIHHOCTU
10 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAaHUW B Pa3IMYHbIX y4eOHBIX
CUTYaIHsIX, a TAKXKE B pealIbHbIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XUMHUEH. B
mporpaMme MO0 XHMHH TPEIMETHBIE PE3yibTaThl MPEACTABICHBI 10 TOJaM
U3Yy4YCHHUSI.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA: O MECTE€ W 3HAYEHUM OPraHuyecKon
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleYeHUU YCTOWYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U
NUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTepUajoB,
HOBBIX HMCTOYHHKOB JHEPIuH, B o0ecrnieueHnun pPalMOHAIBHOTO
IPUPOAOIOIb30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYyJIbTYypbl



YelioBeKa, a TakKe DSKOJOTUYECKM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAFOIIUE MOHATUS — XUMUYECKAM AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
o0Ooyiouka aroma, S-, P-, O-aroMHbIe OpOWTAIU, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTanel, HWOH, MOJEKyIa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YTIEPOHBIN CKeNeT, (PyHKIMOHAbHAS
rpynmna, paaudkal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHasT M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPBI, TI'OMOJOTMYECKHA psAJl, TOMOJIOTH, YTJIEBOJOPOBI,
KHUCJIOPOA- U a30TCOAEpKAIIME OPraHUYECKUE COCIUHEHMS, MOHOMED, IOJIMMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS; TEOPHUH, 3aKOHBI
(nepuognueckuit 3axkoH . M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHUX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEeBpALEHUs] HSHEPrud NpU XHUMHUYECKUX PEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEXKALIUE B OCHOBE
MNOHMMAHUS TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TPEACTABICHUS
0 MEXaHU3MaX XUMHUYECKUX pEaKUUl, TEPMOJAMHAMUYECKHUX W KHUHETUYECKHUX
3aKOHOMEPHOCTAX UX IPOTEKAHMs, O B3AMMHOM BJIIMSIHUM aTOMOB U I'PYII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN 3 dekThi, opuentantsl | u Il pona);
(aKTOJOrMYecKue CBEACHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU U O€30MacCHOM
UCIIOJIb30BAaHUU BAXKHEMIIIMX OPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOIO
IPOM3BOJCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEpHbIE MPU3HAKH TOHSATH,
YCTaHaBJIMBATbUX B3aWMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIHE IOHATHUS IPU
ONMCaHUH COCTABA, CTPOCHUS U CBOKMCTB OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTH YMEHUII:

VCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTABICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAUIEHHBIX U CKEJIETHBIX) (POPMYII OpraHUUYECKHX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh UX CYIIHOCTD:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUH  IOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO ©OanaHca »JTUX peakluil, peakuuii HOHHOro oOMeHa myTEM
COCTaBJICHHSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;

M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB I WIUTOCTPALINU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;



c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAJICKHOCTh MU3YUECHHBIX
OPTaHWYECKUX BEMIECTB M0 HMX COCTaBy M CTPOEHUIO K ONpeaeIEHHOMY
KJIACCy/Tpynme COeAWHEHWH, JaBaTh WM Ha3BaHHWS IO CHCTEMAaTHYECKOU
Homenknatype (IUPAC) u npuBoauTh TpUBHANIBHBIC Ha3BaHUS IS OTACIBHBIX
IpeICTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMIEPUH,
ATWJICHTJINKOIb, (eHos, (GOopManmbIeTHl, aleTaabJerul, aleToOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAS, OJICUHOBAS, MAaJTbMUTHHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHUJIMH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOPMUPOBAHHOCTh YMEHHUSA OIPEACNATh BHUJ XUMHUYECKOM CBSI3HM B
OPTraHUYECKUX COCAMHCHUSIX (KOBAJICHTHAsT W WOHHAs CBS3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. BytnepoBa 1151 00bsiICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa M CTPOCHUS;

c(hOpMHUPOBAHHOCTh ~ yMEHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, IUKJIOATIKAHOB, AJIKEHOB, aJIKa/IUCHOB,
QIKUHOB, apOMAaTUYECKUX YTIJIEBOAOPOJIOB, CIUPTOB, aJbICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJIEBOAOB (MOHO-, JAW- W TOJIUCAXAPHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSA3b  MEXKAY HUMH  yPaBHCHUSMH
COOTBETCTBYIOIIIMX XMMHYECKUX PEAKIHMM C HCIOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPKIATh HAa KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COSTMHEHHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOU CBsI3U (G- U M-CBSA3M), B3AUMHOI'O BJIMSHUS aTOMOB
U TPyII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHN YTIICBOJIOPOTHOTO
Ceipbst (He(pTh, TPUPOAHBIN Ta3, yYrojb), CIOCOOBI €ro mnepepadoTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MIEPEPaOOTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAaHUM O E€CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, SKCIIEPUMEHTE
(peambHOM M MBICIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHATHOCHOBHBIE OTIEPAITMH MBICITUTEILHON
NEeATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 00O0OIleHHEe, CHCTeMaTH3aluIo,
BBISIBJICHUE TIPUYMHHO-CJIEJICTBEHHBIX CBSI3€W — JJI1 U3YUYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi;



c(OpPMHUPOBAHHOCTh YMEHUI: BBISIBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
NOHATUSAMU M NPEICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oree OCO3HAHHOTO MMOHUMAHMS CYUIHOCTH MaTepuajbHOIO E€IUHCTBA MHPA,
UCIOJIb30BaTh CUCTEMHBIE 3HAHMS 10 OPraHUYECKOW XUMHUH JJIsl OOBACHEHUS U
IIPOTHO3UPOBAHUA SIBJICHUMN, UMEIOINX €CTECTBEHHO-HAYYHYO [IPUPOAY;

c(OpPMUPOBAHHOCTh YMEHHI: TPOBOAUTH PacCUYEThl MO XUMHYECKUM
dbopMysiaM U ypaBHEHHUSM XUMHUYECKHX PEAKIHI C UCIIONb30BAHUEM (PU3UUECKHUX
BEIMYMH (Macca, OO0OBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOLIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCU€Thl IO HAXOXKICHUIO XHMHUYECKOU
(opMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATH
C TMO3UIMHA  DJKOJOTMYECKOW  OE€30macHOCTH  MOCJIEACTBHUSA  OBITOBOM U
IPOM3BOJCTBEHHONW JESITEIbHOCTH YEJIOBEKA, CBSI3aHHOW C IepepaboTKon
BEILECTB, UCIIOJIb30BATHIIONYYEHHbIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIIECHUI
npo0JieM B CUTYalUAX, CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHUH: CaAMOCTOSITENIbHO TUIAHUPOBAaTh U TMPOBOAMUTH
XUMHUYECKUH D3KCHEPUMEHT (TMOJyYeHHUE M HU3Y4YEHHE CBOWCTB OPraHUYECKHX
BEILECTB, KAYECTBECHHBIE pEAaKIUM YIVIEBOJOPOAOB pPAa3IMYHBIX KJIacCOB U
KHCJIOPOACOIEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3alad MO PACIO3HABAHUIO OPraHMYECKHUX BEIECTB) C COOJIIOJIEHUEM IpaBUII
Oe3omacHoro oOpalieHusi ¢ BeHleCTBaMU M JIA0OPATOPHBIM OO0OpPYIOBaHHUEM,
dbopMyupoBaTh 1ENb HCCIEAOBAHMS, NPEACTABIATH B Pa3IUuHON (popme
pe3yabTaThl SKCIIEPUMEHTA, aHAJTM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTS;

c(OpMHUPOBAHHOCTH YMEHUII:

coOroAaTh MpaBHUiia SKOJOTHYECKH IEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 30POBbS, OKPYKAIOIIECH
IIPUPOIHOU Cpeabl U JOCTHIKEHUS €€ yCTOWYNUBOIO Pa3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHYECKOrO0 JAEWCTBUS HA >KUBBIE OpPraHU3MBbI
ONPEACIEHHBIX OPraHUYECKUX BELIECTB, TOHUMas cMbica nokazareis 111K

aHAJIM3UPOBATh 11€JecCO00Pa3HOCTh MPUMEHEHHs] OPraHMYeCKHX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb34;

c(OpPMUPOBAHHOCTh YMEHMH: OCYILECTBIIATh II€JICHAIIPABICHHBIM MOUCK
XUMHYECKON MH(GOpPMaIlMU B Pa3IMYHbIX HCTOUYHUKAX (HAy4YHAsl U y4eOHO-HAay4YHAs
JAUTEepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMUYECKYI0 MH(pOpMAIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM yueOHO 3a1aueH.

11 KJTACC



[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPENCTABIICHUN: O MAaTEpUATHLHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBIICHUW NPUPOABI, O MECTE M 3HAYCHUU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HayK W €€ poJiM B OOECIEYEHUU YCTOMYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYECKOM W TMHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruH, B OOECIEUCHUH PAlMOHAJIBHOTO MPUPOIOIOIL30BaHNUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTyphl 4YeJIOBEKa, a TaKkKe
AKOJIOTMYECKU OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M IMPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAlOIIAE€ TOHATHS — XUMHYECKHH JJIEMEHT, aToM, SApO aTroma,
U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOMTAIH, OCHOBHOE U
BO30Y>KIEHHOE COCTOSIHUSI aToMa, TUOpuau3alvs aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCJICHHS,
XUMHUYECKasi CBsI3b (KOBaJCHTHAs, WOHHAsA, METAJUIMYECKasi, BOJIOPOJHAs),
KpUCTaJUIMYECKas pEIIETKa, XUMHYECKas pPEaklus, pacTBOpP, DICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAsE IUCCOLMALUSA, CTEINEeHb JIUCCOILMALINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIHUTENIb, BOCCTAHOBUTEIb, TEIJIOBON 3ddeKT
XAMHYECKON PEaKIU, CKOPOCTh XUMUUYECKOW pEeaKIi, XHMAYECKOE PaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPUS AIEKTPOIUTHYECKOU TUCCOLMAIUHU, TEePUOIUIECKUIMA
3akoH /.M. MeHnneneeBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpPAIIEHUS] SHEPTUU NPU XUMHUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XAMHWH, MHPOBO33PCHUYECKHE 3HAHWS, JIeKallue B OCHOBE ITOHWUMAHUSA
MPUYAHHOCTA W CHUCTEMHOCTHM  XUMHYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEJCTABICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJICKYJISIPHOM H
HAJMOJICKYJIIPHOM  YPOBHSIX; MPEJACTABICHUS O MEXaHU3MaX XUMHYECKHX
peakiuii, TEPMOJMHAMUYECKMX W KHHETUYECKHMX 3aKOHOMEPHOCTAX  HX
MPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHH, PACTBOpAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHE CBEJICHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJB30BaHUN BAXKHEUIIMX HEOPTaHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU
JNEATCIbBHOCTH  4YeJIOBeKa, OOIMMX  HAyYHBIX  MPUHIHMIAX  XHUMHYECKOTO
MIPOU3BOJCTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE MPU3HAKU TOHSITHH,
YCTAHABJIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSTUS TPHU
OIMCAaHWU HEOPTraHMYECKUX BEIIECTB U UX MPEBPAILICHUH;



c(hOpMUPOBAHHOCTh yYMEHUSI HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JIJIS
coctaBieHus (HOpPMyJ BEIMIECTB W  ypaBHEHUH XUMHUYECKUX  PEaAKIIHMA,
cucteMatnyeckyto HomeHkaaTypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIETBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCJIMHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/VIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEIETKU
KOHKPETHOTO BEIIECTBA;

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

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

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

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YS HOHSITUSI
«QHEPreTUYCCKUE YPOBHM», «IHEPTrEeTHUYECKUE MOIYyPOBHM», «S-, P-, d-aTOMHBbIC
opOuTanm», «OCHOBHOE M BO30OYXKIEHHOE HHEPTeTUYECKUE COCTOSIHHS aToMay;
O00BACHITH3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB W HX
coeMHeHMH 1o Inepuogam u rpynmnam  I[lepuwoamyeckounr cucremsr /J[. U.
MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YCK;

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

c(hOpPMUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasilaHca
TUX pPEAKUUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS WX IMOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YpaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKUUd C y4€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMUYECKOM pEaKIMH B 3aBHUCUMOCTH OT pPa3jHYHbIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUSI XUMUYECKOIO PABHOBECHSI TIOJ1 BIMSIHUEM
BHEIIHUX Bo3zeicTBuil (mpuniui Jle [larense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOJYYEHUS CEPHOW KHUCIIOTHI, aMMHAaKa,
o0lllMe Hay4dHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€J€CO00pPa3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOILIEHUSI PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUSA CHCTEMOM 3HAaHUH O METOJaX Hay4YHOIro
NO3HAHUS SIBICHUA MPHUPOAbI — HAOIIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICJICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIIbLHOM HCCIEA0BAaHUM BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHH, HWMEIOIMHUX MECTO B TMPUPOJE,
NPAKTHUYECKOH JEATEIbHOCTH YEJIOBEKa U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYyYHBIX MPEAMETOB MJIs
00J1e€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
MOHSTUIA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIMS»;
Macchl BelIECTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEaKlMU BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkiiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOUYEH C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKuH, €ClAu OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
OTIPE/ICIEHHOM MacCOBOM J0Jiel PacCTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMeECH); JIOJM BBIXOAA MPOAYKTa peakIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W MPOBOAMUTH
XUMHYECKUH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMONIbIO HWHIAMKATOPOB, H3YUYEHUE BIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakluu, pelieHHe
DKCIIEPUMEHTANBHBIX 3afad 1o Temam «Metammey u  «Hemeramne»y) ¢
coOJIr0/IeHreM MpaBuil 0€30MacHOTO OOpaleHusl ¢ BEIEeCTBAMU U JIA0OPAaTOPHBIM
obopynoBaHueM, (QopMyIHpOBaTH 1€Jb HUCCIENOBaHUS, MPEACTABIAThH B
pazuyHOM (opMe pe3ybTaThl SKCIEPUMEHTa, AHAIM3UPOBATH U OLIEHUBATHUX
JOCTOBEPHOCTS;



c(hOpMUPOBAHHOCTH YMEHUM: COOJIIOIATh MPABHJIA MOJIH30BAHUS XUMUYECKON
nocysol u j1abopaTopHbIM O0OpYyJOBaHWEM, OOpaIleHUsT C BEIIECTBAMHU B
COOTBETCTBHUH C HWHCTPYKIUSMU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUUYECKHX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOro TMOBEJAEHUs B OBITY W TPYAOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOLIEH MPUPOIHOU
cpedabl MW JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JIEUCTBUSL HA >KUBBIE OPraHU3MbI OMPEAEIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIci noka3arens [1K;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH ILI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON MH(MOPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JaUTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATHXUMHUYCCKYI0 MH(GOpPMAIIHIO, TIepepadaThiBaTheE M HCIOJIb30BAThB
COOTBETCTBHUH C TIOCTaBJICHHON y4eOHOM 3aaucii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KouunyecTBo 4acos
IIpak DJIEKTPOHHBIE
Kont THY u BbI
Ne i/m Tema ypoka OHTpO ec  (unpposric)
Bcero JIbHbIE KHne o0pa3oBaTe/bHbIE
padorel = padoT  pecypchl
bl

[Ipenmer u 3HaUYEHNE OPTaHUYECKON XUMHH, MPEICTABICHUE O http://fcior.edu.ruhttp://scho
. i 1 I-collection.ed

MHOT'000pa3uy OPraHUYECKUX COCTUHECHHUI ol-collection.edu.ru

DNEKTPOHHOE CTPOEHUE aToMa yIiiepoJa (OCHOBHOE U http://fcior.edu.ruhttp://scho
2 BO30YKIEHHOE COCTOSTHUS ). BaleHTHBIE BO3MOXKHOCTH aTromMa 1 ol-collection.edu.ru

yriaepoaa

XUMHYECKasA CBI3b B OpTaHNYCCKUX COCANHCHUAX. Mexanus3mel http://fcmr.edu.ruhttp://school
3 y y 1 -collection.edu.ru

00pa30BaHMs KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa CBSA3CH

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

4 Teopust ctpoeHust opranndeckux coenunennii A. M. Bytieposa 1 -collection.edu.ru

Buibl 130MepHH: CTPYKTYpHAs, TPOCTPAHCTBEHHAS. http:/fcior.edu.ruhttp://school
5 y 1 -collection.edu.ru

OnexTpoHHbIe () ()EKTH B MOJIEKYJIaX OPTaHUYECKUX COSTMHEHUN

[IpencraBienne o K1acCHPUKAIUN ¥ CUCTEMATHIECKas http://fcior.edu.ruhttp://school
6 1 -collection.edu.ru

Homenkiarypa (IUPAC) oprannyeckux BeIecTs

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

7 Knaccudukanms peakiuii B opraHu4ecKoi XUMUH 1 -collection.edu.ru
8 CucreMmaruzanys 1 0000IeHNE 3HAHUN 110 TEME 1 http://fcior.edu.ruhttp://school
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AJTKaHBI: TOMOJIOTHYECKHH psifl, 001mas hopMyiia, HOMEHKIIATypa

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

9 U U30MEPUS, NIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE -collection.edu.ru

MOJIEKYJI

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

10 DOU3NYECKUe U XUMUUYECKHUE CBOMCTBA aTKaHOB -collection.edu.ru

Haxoxnenue ankanoB B mpupoje. CriocoOsI MoTydeHus 1 http://fcior.edu.ruhttp://school
11 -collection.edu.ru

MIPUMEHEHHE ATKAHOB

[uknoankansl: oomas Gpopmyiia, HOMEHKIIATypa U U30MEpHs, http://fcior.edu.ruhttp://school
12 0COOEHHOCTH CTPOCHHUS M XHMHYECKUX CBOMCTB, CIIOCOOBI -collection.edu.ru

MOJIy4Y€HHUS U TIPUMEHEHHUE

Pemenne pacu€THBIX 3a7a4 Ha ONPEAEICHUE MOJIEKYIIIPHON http://fcior.edu.ruhttp://school
13 (bopMyIIBI OPraHMYECKOro BEIIECTBA 10 MACCOBBIM JIOJISIM aTOMOB -collection.edu.ru

AJIEMEHTOB, BXOJSIIUX B €ro cocTaB. CucTeMaTu3anus u

000011IeHNE 3HAHUH I10 TEME

AJKEHBI: TOMOJIOTHUECKHH psif, o01mas Gpopmyina, HOMEHKIATYpa, http://fcior.edu.ruhttp://school
14 ANEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI. -collection.edu.ru

CrpyKTypHasi U LUC-TPAHC-U30MEPUS AIKEHOB

dusnueckue U XUMUYECKUE CBOMCTBA alKeHOB. [IpaBuio http:/fcior.edu.ruhttp://school
15 MapKoBHIKOBa -collection.edu.ru

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

16 CriocoObI TTOTyYeHHUsT ¥ TPUMEHEHNE aJTKEHOB -collection.edu.ru
17 [Tpaktrueckas padota Ne 1 mo teme "l[lomydueHue TriieHa u

W3y4YEeHUE €ro CBOMCTB"
18 Pemenue pacy€THbIX 3a1a4 Ha ONIPEAETIEHUE MOJIEKYIISIPHOU http://fcior.edu.ruhttp://school

(hOpMyJIBI OPraHUYECKOTO BEIIECTBA
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AnkagueHsl: cONpsKEHHBIE, U30JIMPOBAHHBIE, KYMYJINPOBAHHBIE.

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

19 -collection.edu.ru
OCo0EHHOCTH AIIEKTPOHHOTO CTPOCHHS
http://fcior.edu.ruhttp://school
20 XHWMHYECKUE CBOMCTBA COMPSKEHHBIX JTMCHOB -collection.edu.ru
http://fcior.edu.ruhttp://school
21 CriocoObI MOTy4eHUS U IPUMEHEHHUE aJIKaIueHOB -collection.edu.ru
AJKMHBL: TOMOJIOTUYECKHH paJ, o0mmas ¢popMysa, HOMEHKIIATypa, http://fcior.edu.ruhttp://school
22 ANIEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOEHUE MOJIEKY]I, -collection.edu.ru
¢dusnveckre CBONCTBA
http://fcior.edu.ruhttp://school
23 XUMHUYECKHE CBOMCTBA aJIKHHOB -collection.edu.ru
http://fcior.edu.ruhttp://school
24 KauecTtBeHHbie peakiiny Ha TPOHHYIO CBA3b -collection.edu.ru
http://fcior.edu.ruhttp://school
25 CriocoObI TTOTyYeHUsT U TPUMEHEHNE ATKHHOB -collection.edu.ru
http://fcior.edu.ruhttp://school
26 Pemenwue 3ana4: pacy€Thl M0 ypaBHEHUIO XMMHUECKON peakinu -collection.edu.ru
http://fcior.edu.ruhttp://school
27 Cucremaru3anus ¥ 0000IICHUE 3HAHKUH 110 TeMe -collection.edu.ru
ApEHBI: TOMOJIOTUYECKUH P, 001ast popMyiia, HOMEHKIIATypa. http://fcior.edu.ruhttp://school
28 DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY GeH30/1a U -collection.edu.ru
TOJIyOJ1a, UX (PU3MYECKUE CBOWCTBA
29 XHWMHUYECKHE CBOWCTBA APEHOB: PEAKIIUYU 3aMEIIECHHUS http://fcior.edu.ruhttp://school
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XHUMHYECKUE CBOMCTBA aPEHOB: PEAKLIUU [TPUCOCIUHECHMS,

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

30 -collection.edu.ru
OKHCIICHHE TOMOJIOTOB OCH30J1a
http://fcior.edu.ruhttp://school
31 Oc00EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA -collection.edu.ru
Pemrenne pac4€THBIX 3a71a4 HA ONIPEACICHUE MOJICKYIISIPHOU http:/fcior.edu.ruhttp:/school
32 -collection.edu.ru
(bopMyJIbI OPraHMUECKOTO BEIIECTBA
http://fcior.edu.ruhttp://school
33 CriocoObI OTy4eHUS U IPUMEHEHUE apeHOB -collection.edu.ru
['eHeTHYECKas CBA3b MEKAY PA3TMYHBIMH KJIACCAMH http:// fglor.edu.ruhttp:/ /school
34 P — -collection.edu.ru
PacuéThl 110 ypaBHEHUAM XMMHYECKHX peakiuii. CHCTeMaTn3amus http://fcior.edu.ruhttp://school
35 . -collection.edu.ru
1 0000IIICHUE 3HAHUM 110 TEME
http://fcior.edu.ruhttp://school
36 [Tpuponnsiii ra3. [lomyTHbie HE(DTAHBIE Ta3bI -collection.edu.ru
http://fcior.edu.ruhttp://school
37 KameHnHbI# yrosib ¥ IPOIyKTHI €T0 IEPepadOTKH -collection.edu.ru
ag HedTh 1 criocobsl eé mepepaboTku. [IpuMeHeHNe TPOoIyKTOB http:/fcior.edu.ruhttp:/school
nepepaGoTku HedTH -collection.edu.ru
I'eneTnueckas cBsI3b MCXKAY pa3jIMYHbIMU KJIaCCaMU http://fC-lor.edU.rUhttD://SChOOl
39 JIIEBOZIOPOIOB -collection.edu.ru
40 I"anoreHonpon3BOAHBIE YIIIEBOAOPOIOB: 3JIEKTPOHHOE CTPOCHHUE; http://fcior.edu.ruhttp://school

pCaKknuu 3aMCIICHHUA IaJIOTCHA
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JlencTBHE 1IENI0YEN Ha TaIOTeHIIPOU3BOAHbIE. B3aumoaencraue

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

41 -collection.edu.ru
JUTAIOTCHAIKAHOB C MAarHUEM M [IHHKOM
42 Cucremaru3zanusi 1 0000IIEHHUE 3HAHHM 110 pa3eny http:// fc_lor.edu.ruhttp:/ /school
"V reBogopos” -collection.edu.ru
43 Kontponbnas padota o teme "YraeBogopoas"”
IIpenenbHble OTHOATOMHBIE CIIUPTHL: TOMOJOTUYECKUH PsL, http://fcior.edu.ruhttp://school
44 obmast popmya, CTpOCHUE MOJIEKYJI, H30MEPHsI, HOMEHKJIATypa, -collection.edu.ru
knaccudukanus, pusnuecKkue cBoiicTa
http://fcior.edu.ruhttp://school
45 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX CIIUPTOB -collection.edu.ru
http://fcior.edu.ruhttp://school
46 CriocoObl TTOTyYeHUsT ¥ IPUMEHEHUE OJTHOATOMHBIX CITUPTOB -collection.edu.ru
47 ITpocThie >(bUpBI: HOMEHKIIATYPA M H30MEpPHs, 0COOEHHOCTH http:/fcior.edu.ruhttp:/school
(UBUYECKUX M XUMUUYECKUX CBOWCTB -collection.edu.ru
MHuoroatomMHBIE CIIUPTHBI: STUJIICHTJIMKOJIb U TTIMLICPHUH, UX http://fC-IOf'.edU.rUhttD://SChOOl
48 y -collection.edu.ru
(I)I/I3I/I‘ICCKI/I€ U XUMHUYCCKHUEC CBOMCTBA
http://fcior.edu.ruhttp://school
49 CriocoObI TTOTy4YeHUsT ¥ TPUMEHEHNE MHOTOATOMHBIX CITUPTOB -collection.edu.ru
50 DeHOII: CTPOCHHE MOJIEKYJIbI, (PU3NYECKHUE CBOWCTBA. http:// fc_lor.edu.ruhttp:/ school
TokcuaHOCTH heHoa -collection.edu.ru
http://fcior.edu.ruhttp://school
51 XumMuueckue cBoiicTBa (heHoa -collection.edu.ru
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52 CriocoObI ToTyueHus U puMeHeHne (heHoma -collection.edu.ru

[TpakTruyeckas pabora Ne 2. PemeHune sKcriepuMeHTaIbHBIX 3a1a4 http:/fcior.edu.ruhttp:/school
53 " " -collection.edu.ru

o TeMe "CrupThl 1 HEeHOITBI

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

54 CucreMaru3anus 1 0000IIeHHE 3HAHUH 110 TEME -collection.edu.ru

AJBJIEruIbl U KETOHBIL: SJICKTPOHHOE CTPOSHHE KapOOHUIIHLHOM http://fcior.edu.ruhttp://school
95 IpYIIIbI; TOMOJIOTHYECKUE PAbI, 001ast popmyia, usoMepus u -collection.edu.ru

HOMEHKJIaTypa

Anbaerupl U KeTOHBI: (PU3MUYECKHE CBOMCTBA; PEaKIUu http:// fc-lor.edu.ruhttp:/ /school
56 S — -collection.edu.ru

Peaknuu oKuCIICHHS M KAYSCTBCHHBIC PEAKIIMH aJTbJACTHIOB U http:// fc_lor.edu.ruhttp:/ school
S7 CCTOHOR -collection.edu.ru

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

58 CriocoObI OTy4eHUS aTbICTHI0B U KETOHOB -collection.edu.ru

OAHOOCHOBHEIE MpeAeTbHbIC KAPOOHOBBIE KHCIOTHI, 0COOCHHOCTH http://fcior.edu.ruhttp://school
59 -collection.edu.ru

CTPOCHHS X MOJIEKYI

M3oMepust 1 HOMEHKIATypa KapOOHOBBIX KHCJIOT, HX (DU3HUYECKUC http:// fc-lor.edu.ruhttp:/ school
60 cBOMiCTEA -collection.edu.ru

XHUMHUECKHE CBOCTBA MPEIETbHBIX 0JHOOCHOBHBIX KApOOHOBBIX http:// fc_lor.edu.ruhttp:/ /school
61 CHCTOT -collection.edu.ru

OcobeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. MHOTOOOpasue http:// fc-lor.edu.ruhttp:/ fschool
62 -collection.edu.ru

KapOOHOBBIX KHUCIOT
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OcoOeHHOCTH CBOMCTB: HEMIPEACIBbHBIX H apOMaTHYECKHX

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

63 KapOOHOBBIX, TNKAPOOHOBHIX, THAPOKCHKAPOOHOBBIX KHCIIOT. -collection.edu.ru
[IpencraBuTeNH BRICIIMX KAPOOHOBBIX KHUCIIOT
http://fcior.edu.ruhttp://school
64 [TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX KUCIIOT -collection.edu.ru
http://fcior.edu.ruhttp://school
65 CriocoObI TTOTyYeHUsT ¥ TPUMEHEHNE KapOOHOBBIX KUCIIOT -collection.edu.ru
CroxHble 3(Upbl: TOMOJIOTUYECKUN psill, 001as Gpopmya, http:/fcior.edu.ruhttp:/school
66 -collection.edu.ru
HU30MEpHsl © HOMEHKJIATypa
http://fcior.edu.ruhttp://school
67 du3nYecKue U XUMUIECKHE CBONCTBA YPUPOB -collection.edu.ru
Pemenne pacu€THbIX 3a7a4: 10 YPABHEHUIO XUMAYECKOU http://fcior.edu.ruhttp://school
68 peaKIiy, Ha OIpe/ieIeHHe MOJIEKYIISIPHON (hOPMYJIBI -collection.edu.ru
OpPraHHYECKOTO BEIIEeCTBA
[TpakTrueckas padota Ne 3. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 http://fcior.edu.ruhttp://school
69 " " -collection.edu.ru
o Teme "KapOonoBbie kuciaoTel. CiokHbIE dUPHI
Kupsr: ctpoenue, Gpu3ndecKkue 1 XUMHIECKUE CBOMCTBA http:// fc_lor.edu.ruhttp:/ school
70 (rixpoms) -collection.edu.ru
OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIIX OCTATKH http://fcior.edu.ruhttp:/school
71 -collection.edu.ru
HENpeeNbHbIX JKUPHBIX KUCIOT. JKupsl B ipupoie
Mpb11a KaK COJIM BBICIITUX Kap6OHOBBIX KHCJIOT, UX MOIOIIIECC http://fcmr.edu.ruhttp://school
72 . -collection.edu.ru
nevictue. [lonsTe o cuHTeTHYECKUX MoromuXx cpeactBax (CMC)
I'eHeTHYeCcKas CBA3b YIIIEBOJIOPOIOB U KHCIOPOJICOICPIKAITUX http:// fc_lor.edu.ruhttp:/ school
73 -collection.edu.ru

OpPraHN4Y€CKUX BCIICCTB
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74 PacuéTel mo ypaBHEHUSIM XUMUYECKUX PEAKITAN -collection.edu.ru
http://fcior.edu.ruhttp://school
75 CucreMaru3anus 1 0000IIeHHE 3HAHUH 110 TEME -collection.edu.ru
OOm1ast xapaKTepUCTHKA YTIICBOJOB U KIACCU(PUKALIHS YTICBOIOB http://fcior.edu.ruhttp://school
76 -collection.edu.ru
(MOHO-, TU- ¥ TTOJIUCAXAPUBI)
http://fcior.edu.ruhttp://school
77 Momnocaxapuisl: pu3nUECKre CBOMCTBA M HAXOXKACHUE B TIPUPOIEC -collection.edu.ru
[TprMeHEeH e TIIFOKO3bI, €8 3HAUCHNE B KN3HEICATEIBHOCTH http:// fc_lor.edu.ruhttp:/ /school
/8 opramusMa -collection.edu.ru
Jlucaxapuasl: caxaposa, MadbTo3a U 1akTo3a. Haxoxienue B http://fcior.edu.ruhttp:/school
79 -collection.edu.ru
MPUPOJIC U IPUMEHECHUE TUCaXapuI0B
[Tonmcaxapupl: CTpOSHUE MAKPOMOJIEKYIT, (PU3UYCCKHE U http://fcior.edu.ruhttp://school
80 Ny -collection.edu.ru
XUMHYECKHE CBOMCTBA, TPUMCHCHHE
http://fcior.edu.ruhttp://school
81 [TonsiTre 006 NCKYCCTBEHHBIX BOJIOKHAX -collection.edu.ru
Pemenue pacueTHbIX 3a71a4 HA ONPEAEICHUE JOJIM BbIXOa http://fcior.edu.ruhttp:/school
82 -collection.edu.ru
MPOJYKTa PEaKIUU OT TEOPETHUECKH BO3ZMOKHOTO
http://fcior.edu.ruhttp://school
83 Cucremaruzanusi 1 0000IIEHHE 3HAHHM 110 pa3eny -collection.edu.ru
84 Konrponsnas padora no reme "Kuciaopoacoaepxariue
OpraHNYeCKHUe COCTUHEHUS"
85 AMMHBI: KITaccu(UKanus, CTpOEHHE MOJIEKYJI, o0mias ¢popmyia, http://fcior.edu.ruhttp://school
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M30MepHsi, HOMEHKIIATypa U (pU3HUECKue CBOICTBA

-collection.edu.ru

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

86 XUMHUYECKHE CBOMCTBA ani(PaTHUESCKUX AMHHOB -collection.edu.ru
AHWINH: CTPOECHUE aHUIIHHA, 0COOEHHOCTH XUMHUECKUX CBOWCTB http:// fc_lor.edu.ruhttp:/ school
87 S -collection.edu.ru
http://fcior.edu.ruhttp://school
88 CriocoOblI MONTy4eHUS U IPUMEHEHUE an(aTHIecKuX aMUHOB -collection.edu.ru
AMUHOKHCIIOTBL: HOMEHKJIATypa 1 u3oMepus, pusnueckue http://fcior.edu.ruhttp://school
89 y -collection.edu.ru
CBOHCTBaA. OT[[eJIbHBIe MMpeaACTaBUTCIIN O-aMHUHOKHUCIIOT
XuMHYECKHE CBOMCTBA AMUHOKHCIIOT, UX OHOJIOTHYECKOE http:/fcior.edu.ruhttp://school
90 -collection.edu.ru
3HaYeHHEe aMUHOKHUCIOT. CHHTE3 U THAPOJIU3 TICIITHIO0B
http://fcior.edu.ruhttp://school
91 benku kak mpupoHBIC TOTUMEPHI; CTPYKTYPhI OSIKOB -collection.edu.ru
http://fcior.edu.ruhttp://school
92 XHMHUYECKHE CBOMCTBA OCIKOB -collection.edu.ru
A3oTcoepsKaline reTepOIUKINIECKAE COCTUHEHHS. http://fcior.edu.ruhttp://school
93 -collection.edu.ru
Hyk/1enHOBBIE KHCIOTBI: COCTAaB, CTPOCHHE U OHOJIOTHYECKAs POJIb
[pakTrueckas pabota Ne 4. Permenne SKcIieprMEHTaTbHBIX 3329 http://fcior.edu.ruhttp://school
94 " " -collection.edu.ru
o Teme "A30TcoaepKaIIne OPraHMYCCKUE COSTUHCHHUS
[TpakTuyeckas pabora Ne 5. Pemenune skcriepuMeHTaIbHBIX 3a1a4 http:/fcior.edu.ruhttp:/school
95 " o -collection.edu.ru
o Teme "Pacro3HaBaHre OPraHUYECKUX COCTUHCHUN
96 KonrtponsHas pabora o Teme "A30TcoepKaliie OpraHndeckue

coenuaeHud"
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OCHOBHBIC TTOHSTHS XUMHU BBICOKOMOIJICKYJISAPHBIX COG,I[I/IHGHI/Iﬁ n

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

97 1 - i
METObI UX CHHTE3a —IIOJTUMEPHU3ALINS U TIOJTMKOHICHCAITUS collection.edu.ru
http://fcior.edu.ruhttp://school
98 [Tnactmaccel. YTunm3anus u nepepadoTka IIacTHKa 1 -collection.edu.ru
http://fcior.edu.ruhttp://school
99 DnacToMephl: HaTypallbHBIN CHHTETHYECKHE KayuyKu. Pe3nna 1 -collection.edu.ru
BomnokHa: HaTtypasibHbIE, HCKYCCTBEHHBIC, CHHTETHICCKHE. http:// fglor.edu.ruhttp:/ school
100 n 1 -collection.edu.ru
OJINMEPHI CTICIIMATIBHOTO Ha3HAYCHUS
101 [TpakTrueckas padota Ne 6. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 1 1
o Teme "Pacno3HaBaHue miacTMacc U BOJIOKOH"
102 O0o001IeH e U cuCTeMaTU3alrs U3YYEHHOTO MaTepraa o TeMe 1
"BbIcOKOMOJIEKYIIpHBIE COETUHEHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 6
11 KUIIACC
Ne Tema ypoxka Kosau4vecTBOo 4acoB
n/n Bcero KonTpo IIpakTn DJIeKTPOHHbIE
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JIbHbIE
padoThI

yecKkHue
padoThI

(uudposbIe)
oOpa3oBaTe/ibHbIE

pecypcsl

http://fcior.edu.ruhttp://s

1 Atom. CocTaB aTOMHBIX A/1€p. XUMUYECKUH AieMeHT. M30Tombl chool-collection.edu.ru
http://fcior.edu.ruhttp://s
2 CrtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA chool-collection.edu.ru
http://fcior.edu.ruhttp://s
3 Kiaccnguxaryst XuMH9IeCKHUX 3JIEMEHTOB (S-, P-, d-, f-a1emenTsI) chool-collection.edu.ru
http://fcior.edu.ruhttp://s
4 Pacnipenenenue 351eKTpOHOB 1O ATOMHBIM OpOUTATISIM chool-collection.edu.ru
5 DJIEKTPOHHBIC KOH(UTYpAITUH aTOMOB 3JICMCHTOB B OCHOBHOM H http:// fcmr.ed_u.ruhttp:/ Is
BOABYCIEHHOM COCTOARMH chool-collection.edu.ru
http://fcior.edu.ruhttp://s
6 3JIeKTp0HHbIe KOH(bI/IrypauI/H/I HOHOB. 3neKTp00TpHuaTeanOCTL chool-collection.edu.ru
IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX http://fcior.edu.ruhttp://s
7 anemenToB J[. . Meneneera, CBsI3b ¢ COBPEMEHHOM Teopueit chool-collection.edu.ru
CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHCHHSI CBOMCTB XUMUYECKHUX JIEMEHTOB U http://fcior.edu.ruhttp://s
8 00pa3yeMbIX UM TIPOCTHIX U CIIOKHBIX BEIIECTB TI0 IPYIIIaM H chool-collection.edu.ru
neproam
http://fcior.edu.ruhttp://s
9 CucreMaru3anus 1 0000IIeHHE 3HAHUH 110 TEME chool-collection.edu.ru
10 Bunsr xumudeckoit cBsi3u. MexaHu3Mbl 00pa30BaHUs KOBaJCHTHOU http://fcior.edu.ruhttp://s
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cBA3U. BogoponHas cBsA3b. MEXMOJIEKYIISIPHBIE B3aUMOACUCTBUS

chool-collection.edu.ru

BaneHTHOCTE U BaJICHTHBIC BO3MOKHOCTH aTOMOB. CBS3b

http://fcior.edu.ruhttp://s

11 JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX TEOMETPUYECKUM chool-collection.edu.ru
CTPOECHHUEM
[IpeacraBneHuss 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTaB U http:// fC|0r.ec!u.ruhttp:/ Is
12 chool-collection.edu.ru
HOMEHKJIaTypa
BemecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUs. THIIbI http://fcior.edu.ruhttp://s
KPUCTAININYECKUX PELIETOK U CBOMCTBA BEILIECTB chool-collection.edu.ru
13 Touka Pocra./lemoncTpaunonnsblii onbIT Ne 1 «Temneparypa
IIJIABJICHUS BELIECTB C Pa3HBIMU TUITAMH KPUCTAIIMYECKUX
pemETOK» ([aTyrk TeMIepaTypsl TNIATHHOBBIH, JaTYMK TEMITEPATyPhI
TePMOTIAPHEIH)
[TonsiTne o nucnepcHbIX cucremax. IIpencraBienne 0 KOIOUIHBIX http:// fmor.ec%u.ruhttp:/ Is
14 chool-collection.edu.ru
pacTBopax
HctuHHbBIE pacTBOPHI: HACKHIIIICHHBIE U HEHACHIIICHHBIE, http://fcior.edu.ruhttp://s
pacTBOprMOCTh. Kprcrammoruaparsl chool-collection.edu.ru
15 Touka Pocra. JIagopaTopublii onbIT Ne 1 «3yueHue 3aBUCUMOCTH
pacTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPhI»
JladopaTopHblii onbIT Ne 2 «Ilepechimennsiid pactBop» (laTamk
TeMIIepaTypsbI)
CriocoObI BeIpaKeHUs KOHIIGHTpaluu pacTBopoB. Touka pocra. http://fcior.edu.ruhttp://s
16 JlabopaTopnasi padora Ne 3 «OnpejiesieHre KOHIIEHTPaLMH chool-collection.edu.ru
BEIIECTB KOJIOPUMETPHUECKUM I10 KAITHOPOBOYHOMY TpaduKy»
(JlaTurk ONITHYECKOM TIJIOTHOCTH)
Perrenue 3amay ¢ HCIIOJIB30BAaHUEM ITOHATHH "MaccoBast OIS http:// fClor.ec!u.ruhttp:/ Is
17 chool-collection.edu.ru

pacTBOpEHHOrO BelecTBa", "MOJIsIpHas KOHIEHTpaus"
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http://fcior.edu.ruhttp://s

18 Knaccudukanms 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB chool-collection.edu.ru
http://fcior.edu.ruhttp://s
19 Cucremaru3zanus 1 00001IeHE 3HAaHUH 110 TeMe chool-collection.edu.ru
KonTponpHas padbota o Temam "Ctpoenue atoma. [lepuoanueckuii http://fcior.edu.ruhttp://s
20 3akoH U [leproauyeckas cucrema xuMuueckux snemeHTos Jl. U. chool-collection.edu.ru
Menneneesa", "Ctpoenue BeniectBa. MHOrooopasue BemecTB"
Knaccudukanus XumMruaeckux peakiyuii B HEOpraHUIeCKON 1 http://fcior.edu.ruhttp://s
21 OpraHNYECcKOi XMMHHU. 3aKOH COXPAHEHMS MacChl BEIIECTB; 3aKOH chool-collection.edu.ru
COXPaHEHUS U PEBPAIICHHS SHEPTUHU TIPU XUMHUECKUX PEaAKIIHIX
TennoBsie 3 PeKTh XUMHUUECKUX peakiuii. TepMOXuMUIECKre http://fcior.edu.ruhttp://s
ypaBHEHHS. chool-collection.edu.ru
22 Touxka Pocra. [lemoHcTpanmonnbiii skciepuMenTt Ne 1 «Boiaenenue
Y TIOTJIOIIEHHE TEeIUIa — MPU3HAK XUMUYeCcKon peakium» (JaTunk
TeMIIepaTypbl)
Boruncnenus o ypaBHEHUSIM XUMHUECKUX pPeaKlUi U http:// fcmr.ed_u.ruhttp:/ Is
23 chool-collection.edu.ru
TEPMOXUMHUYECKUM YPABHEHHSIM
CKOpOoCTh XMMHUECKOH pEeaklMy, €€ 3aBUCUMOCTD OT pa3IN4HbIX http:// fClor.eQU.ruhttp:/ Is
24 chool-collection.edu.ru
¢dakropoB. Katanus u karanu3aropbl
http://fcior.edu.ruhttp://s
25 ['oMoreHHBIC M TeTEePOTreHHBIE PEaKITUN chool-collection.edu.ru
- I[IpakTrueckas pa6ota Ne 1 o Teme "BiusHie pa3INYHBIX http://fcior.edu.ruhttp:/s
(hakTOpOB HA CKOPOCTh XUMHUYECKOHN peakiun" chool-collection.edu.ru
http://fcior.edu.ruhttp://s
27 OOpaTtumbie 1 HEOOpATUMBIE peaKlui. XUMHUYECKOE paBHOBECHE chool-collection.edu.ru
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[TpakTrueckas padota Ne 2 o Teme "BiusHre pa3nnyHbIX

http://fcior.edu.ruhttp://s

28 ) .
(hakTOpOB Ha TOJIOKECHUE XUMHUECKOTO paBHOBECHS" chool-collection.edu.ru
OnekrponuTrdeckas aucconnanus. CuiabHbIC U cladbie http://fcior.edu.ruhttp://s
31eKTpoauThL. CTeNeHb JUCCOLHALUH. chool-collection.edu.ru
29 .
Touka Pocra. JlabopaTtopHbiii onbIT Ne 3 «CuiibHBIE H clla0ble
BIEKTPOIUTED (JaTIrK AIeKTPOIIPOBOIHOCTH)
HNounoe npoussenenne Boasl. Cpesa BOJHBIX paCTBOPOB. http://fcior.edu.ruhttp://s
30 Bopxopoanslii mokaszarens (PH) pacteopa. Touka Pocra. chool-collection.edu.ru
JladopaTopHslii onbIT Ne 4 «Onpenenenue pH paznudnsix cpen»
(datuuk pH)
I'maponus coneld. Peakiuu, npoTekaroniyie B pacTBopax http://fcior.edu.ruhttp://s
3JIEKTPOJIUTOB. chool-collection.edu.ru
31 Touka pocta. JlaGopaTopusblii onmbIT Ne5. ['uaponm3 OpraHudeckux u
Heopranuyeckux coegunenuil. Onpenenenue pH pactBopoB coneit
(Hatumx pH)
[TpakTuueckas pabora Ne 3 mo Teme "XuMHYECKHE PEaKIUU B http://fcior.edu.ruhttp://s
pacTBopax EKTPOIUTOB" chool-collection.edu.ru
32 Touka pocta. JlabopaTopHbIii onbIT Ne 6 «B3anmopeiicteue
THAPOKCHIA Oapusi ¢ cepHOM kucimoToi» (Jlarunk
AJIEKTPONPOBOAHOCTH, J03aTOP 00BEMA KUIKOCTH, OFOPETKA)
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIEC peakiiny. Baxueilime http://fcior.edu.ruhttp://s
OKHUCJIUTENU U BOCCTAHOBUTEIH. chool-collection.edu.ru
33 Touka Pocra. JJaGopaTopHblii onibIT Ne 6 «/3ydueHue peakiuu

B3aUMOJICHCTBHS CyIb(UTA HATPUS C IEPOKCUIOM BOJAOPOIA»
(JaTumk TemnepaTypsl)

JlabopaTtopHslii onbIT Ne 7 «M3menenue pH B xone
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OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakuuiiy (Hatuuk pH)

http://fcior.edu.ruhttp://s

34 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-HOHHOTO0) OaaHca chool-collection.edu.ru
http://fcior.edu.ruhttp://s
35 DNEeKTPOJIM3 PACTBOPOB U PACIIIABOB BEIIIECTB chool-collection.edu.ru
http://fcior.edu.ruhttp://s
36 Pemenue 3amay pa3auvHBIX THIIOB chool-collection.edu.ru
http://fcior.edu.ruhttp://s
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB chool-collection.edu.ru
Cucremaruzanus 1 00001eHrEe 3HAaHUI 10 TeMme "XUMUUEeCKIE http:/ fCIor.ed.u.ruhttp:/ Is
38 " chool-collection.edu.ru
peakmuu
http://fcior.edu.ruhttp://s
39 KontponbHas padoTa nmo Teme "XuMudecKknue peakiuu" chool-collection.edu.ru
[Tonoxxenne HemetawioB B [lepuoanyueckoil cucreMe XUMUYECKUX http://fcior.edu.ruhttp://s
40 anemenToB J[. 1. MeHnjeneeBa 1 0COOCHHOCTH CTPOCHHUS UX aTOMOB. chool-collection.edu.ru
®u3nYeCcKre CBONCTBA HEMETAIIIIOB
AnoTponus HEMETAILIOB (Ha MpUMeEpe KUCIOpoa, cepbl, hocdopa http:// fcmr.ed_u.ruhttp:/ Is
41 chool-collection.edu.ru
1 yTIepo/a)
Bopopona: nonyuyenue, pusnueckue 1 XMMUYECKHE CBOMCTBA. hitp// fcmr.ec{u.ruhttp:/ Is
42 r chool-collection.edu.ru
UAPUIBI
["anmoreHsl: HAXOXKACHHUE B IPUPOJIE, CIIOCOOBI TTOTYUYEHHUS, hitp:/ /fC|0r.ed.u.ruhttp:/ Is
43 . chool-collection.edu.ru
(bu3MIecKre 1 XUMUYECKHIE CBOHCTBA
44 lNanorenoBonopoasl. BaxxHenire Kucaopoacoaepxxaime http://fcior.edu.ruhttp://s

COCIUHECHUS I'aJIOTCHOB
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JlabGopaTopHblie ¥ MPOMBIIIEHHBIE CIIOCOOBI TTOTYUYEHUS TaJOTECHOB.

http://fcior.edu.ruhttp://s

45 . chool-collection.edu.ru
[TpuMeHeHHe TaJOreHOB M X COCTUHEHUN
[pakTrueckas pabota Ne 4. Perenne SKcIeprMeHTaTbHBIX 3329 hitp:/fcior.edu.ruhttp://s
46 110 Teme "TanoreHs" chool-collection.edu.ru
Kucnopon: nmabopaTopHbie M IPOMBIIIICHHBIE CIIOCOOBI MTOJTyYCHUS, http://fcior.edu.ruhttp://s
47 ¢usnyeckue u xumudeckue cBoiicta. O30H. [Ipumenenune chool-collection.edu.ru
KHCJIOPO/a U 030HA
http://fcior.edu.ruhttp://s
48 OKCHIBI 1 IIEPOKCUIBI chool-collection.edu.ru
http://fcior.edu.ruhttp://s
49 Pemtenue 3aa4 pa3JIMIHbIX TUIIOB chool-collection.edu.ru
Cepa: Hax0Xk/eHUE B IIPUPOJE, CIOCOOBI MONyueH s, PU3MUecKue 1 hitp:/fcior.edu.ruhttp://s
50 XUMIIECKIE CBONCTRA chool-collection.edu.ru
http://fcior.edu.ruhttp://s
51 CepoBoaopo, cyabpuapt chool-collection.edu.ru
Kucnopopcoaepaniue coetuHenus cepbl. OCOGEHHOCTH CBOICTB http://fcior.edu.ruhttp:/s
52 CepHOii KHCIOTHE chool-collection.edu.ru
[TpakTudeckas pabora Ne 5. PemeHne skcriepuMeHTABHBIX 33129 hitp:// fCIor.ed.u.ruhttp:/ Is
53 " 5 " chool-collection.edu.ru
o Teme "Cepa u €€ coeIMHEHUS
A3OT: HaX0XJIeHUE B IPUPO/IE, CIIOCOOBI MOTYUYCHUS, PU3UIECKUE U http://fcior.edu.ruhttp://s
54 XUMHUYECKUE CBOWCTBA. AMMHUaK, HUTpHIbL. Touka Pocra. chool-collection.edu.ru

JlabopaTopHblii onbIT Ne 8 «O0pa3oBaHue coyieit aM-MOHHUS(
JIaT4HK 3JIEKTPOIPOBOJTHOCTH )
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Kucnoponconepxkarniue coenuaenus azora. OCOOEHHOCTH CBOMCTB

http://fcior.edu.ruhttp://s

55 . - i
A30THOMN KHCIIOTEL chool-collection.edu.ru
http://fcior.edu.ruhttp://s
56 [TpuMmeneHne a30Ta v ero CoeMHEHUN. A30THBIE YA0OpEHUSI. chool-collection.edu.ru
docdop: HaXOkKIEHHE B IPUPOJIE, CIOCOOHI TTONTYUeHNS, hitp:/fcior.edu.ruhttp://s
37 ) chool-collection.edu.ru
¢usnueckre u xumuueckue cBoiicrsa. @ochuast u pochun
Oxkcuabl hocdopa, pochopconepxkamme kuciaotsl. Conn http:// fC|0r.ed.u.ruhttp:/ Is
S8 y chool-collection.edu.ru
(dhochopHOIT KUCTOTHI
http://fcior.edu.ruhttp://s
59 [Mpumenenue docdopa u ero coenunenuii. PochopHeie yaoOpeHUs chool-collection.edu.ru
[TpakTuyeckas pabora Ne 6. Pemenune skcriepuMeHTaIbHBIX 3aa4 http:// fClor.eQU.ruhttp:/ Is
60 " " chool-collection.edu.ru
o TeMe "A30T u hocop U UX COSAMHCHUS
VYriepos: HaxoX/JIeHUE B IPUPO/IE, AJUIOTPOITHBIC MO U (DHUKAIIHH; http:// fmor.eo!u.ruhttp:/ Is
61 . chool-collection.edu.ru
(du3HYeCKre U XUMHUYCCKUE CBOWCTBA, IPUMEHEHHUE
Oxkcun yrinepona(ll), oxcun yranepona(lV), yronpHast kucioTa u e€ http://fcior.edu.ruhttp://s
COMH chool-collection.edu.ru
62 Touxka Pocra. JIaboparopubiiionsIT Ne 9 «B3aumojericteue
M3BECTKOBOM BOJIBI C YTIIEKUCIIBIM Ta3oM» ([laTank
QJICKTPOMMPOBOAHOCTHU, MArHUTHAS MCIIAJIKA, HpI/I60p JJIA
MOJTyYeHM Ta30B Wi anmnapat Kumnna)
http://fcior.edu.ruhttp://s
63 Pemenue 3anau Ppa3IMYHBIX TUIIOB chool-collection.edu.ru
Kpemuuii: HaxoXaeHHe B IPUPOJIE, CIIOCOODI MOTyUeHHS, http:// fC|0r.ed.u.ruhttp:/ Is
64 chool-collection.edu.ru

¢du3nyeckre 1 XUMHUECKHE CBOCTBA
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http://fcior.edu.ruhttp://s

65 Oxkcua kpemausi(1V), kpeMHHEBasT KHCIIOTA, CHITUKATHI chool-collection.edu.ru
[IpumeneHnne kpeMHUs U ero coenuHenunit. CTeKI0, ero nojayyeHue, hitp:// fcmr.ec{u.ruhttp:/ Is
66 chool-collection.edu.ru
BU/JIBI CTEKJIA
http://fcior.edu.ruhttp://s
67 Pemenue 3aga4 pa3nuyHbIX TUIIOB chool-collection.edu.ru
http://fcior.edu.ruhttp://s
68 CucremaTu3anus 1 o6o0mienue 3Hanuii o reme "Hemeramnsr" chool-collection.edu.ru
http://fcior.edu.ruhttp://s
69 Konrponsnas padora no reme "Hemerasisr" chool-collection.edu.ru
http://fcior.edu.ruhttp://s
70 AHanu3 pe3yJabTaToB KOHTPOJIBHOW PabOThI, KOPPEKIIHS OIIHNOOK chool-collection.edu.ru
ITonoxenue Merauios B [lepuogudeckoi cucTeMe XUMUYECKUX http://fcior.edu.ruhttp://s
71 a51eMeHTOB. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK chool-collection.edu.ru
aTOMOB METAJIJIOB
OO6mue ¢usnyeckue cBoiicTBa MeTaIoB. [IpiMeHeHNE METAIUIOB B http:// fCIor.ed.u.ruhttp:/ Is
72 5 chool-collection.edu.ru
BITY ¥ TEXHUKE
http://fcior.edu.ruhttp://s
73 CmutaBsl MeTasuioB. Kopposust MeTamion chool-collection.edu.ru
http://fcior.edu.ruhttp://s
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB chool-collection.edu.ru
DNEeKTPOXUMHUYECKHUH psiji HanpshKeHnH Metaio. O0mre crnocoOsl hitp// fcmr.ec%u.ruhttp:/ 5
75 chool-collection.edu.ru

MOJIYUCHUA MCTAJJIOB
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Oomas xapakrepuctrka MetaiioB |A-rpynmnsl [lepuoanueckoit
CHUCTEMbI XUMUYECKHUX JIEMEHTOB. HaTpuii U Kajnuii: mojy4eHue,

http://fcior.edu.ruhttp://s

chool-collection.edu.ru

76 .

($hU3UYECKHEe U XMMUYCCKHUE CBOMNCTBA, TPUMEHEHHE TTPOCTHIX

BEIIECTB U UX COCIUHCHUN

O6mas xapakrepuctrka MetayuioB ||A-rpynmst [lepuoaunueckoii http://fcior.edu.ruhttp://s
77 CUCTEMbI XUMUYECKHUX JIEMEHTOB. MarHui U KajablLUii: OJIyYEHHUE, chool-collection.edu.ru

($hU3UYECKHe U XUMUYCCKHNE CBONCTBA, TPUMEHEHHUE TTPOCTHIX

BEIIECTB U UX COCIUHCHUN

http://fcior.edu.ruhttp://s

78 JKécTkocTh BOMIBI M CTIOCOOBI €€ yCTPaHECHHS chool-collection.edu.ru

AIOMUHHIA: TTONyYeHne, pU3NUECKUE U XHMHUUECKUE CBOICTBA, http://fcior.edu.ruhttp:/s
79 chool-collection.edu.ru

MIPUMEHEHHE

AmdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMHHUSI, http:// fcmr.ed_u.ruhttp:/ Is
80 chool-collection.edu.ru

FI/II[pOKCOKOMH.HeKCBI AJIFOMHMHUSA, UX HpI/IMeHeHI/Ie

http://fcior.edu.ruhttp://s

81 Pemenue 3amay pa3auvHBIX THIIOB chool-collection.edu.ru
82 [TpakTrueckas padota Ne 7. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 http:// fmor.ed_u.ruhttp:/ Is

1o Teme "MeTtaiuibl TJIaBHbIX noaArpynm" chool-collection.edu.ru

OOm1ast xapakTepuCTHKa METaJUIOB OO0YHBIX oArpymi (Bb-rpymm) http:// fClor.ec{u.ruhttp:/ Is
83 . chool-collection.edu.ru

HepI/IO[[I/I‘-IeCKOI/I CUCTCMbI XUMHNYCCKUX DJICMCHTOB

DU3NYECKUE U XUMUUYECKUE CBOMCTBA XpOMa U €r0 COCANHEHUN, UX http:// fC|0r.ed.u.ruhttp:/ Is
84 chool-collection.edu.ru

[IPUMEHEHUE

Baxwueiimme coennHenusa Maprasia. [lepmanranar kanus, ero http:// fC|0r.ed.u.ruhttp:/ Is
85 chool-collection.edu.ru

OKHCIIMTENILHBIC CBOMCTBA
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dusnueckye U XUMUYECKHAE CBOMCTBA JKeJIe3a U €r0 COSIUHECHUH.

http://fcior.edu.ruhttp://s

86 ] i
[TonydyeHue u npuMEHEHUE CIUIABOB KeJe3a chool-collection.edu.ru
duznyeckre 1 XUMHUUECKHE CBOMCTBA MEIH U €€ COSIMHEHMM, NX http:// fClor.ec{u.ruhttp:/ Is

87 chool-collection.edu.ru
IIPUMEHEHHE
duznyeckre 1 XUMHUUECKHE CBOMCTBA IIMHKA M €TI0 COCAUHECHUM, NX http:// fC|0r.ed.u.ruhttp:/ Is

88 chool-collection.edu.ru
npuMeHeHue. [ MapoKCOKOMITIIEKCHI ITMHKA
[TpakTrueckas padota Ne 8. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 http:// fC|0r.ed.u.ruhttp:/ Is

89 " " chool-collection.edu.ru
o Teme "MeTasuibl TOOOYHBIX TOATPYIIIT

http://fcior.edu.ruhttp://s

90 Pemenue 3anau Ppa3IMYHBIX THUIIOB chool-collection.edu.ru
OG60061IeHNe H CHCTEMATU3allis H3y4eHHOT0 MaTepHaa o TeMe hitp:/fcior.edu.ruhttp:/s

91 "M " chool-collection.edu.ru

CTaJlJIbl
http://fcior.edu.ruhttp://s

92 Kontponbras padota mo teme "Mertamibr" chool-collection.edu.ru

http://fcior.edu.ruhttp://s

93 AHanu3 pe3yJbTaTOB KOHTPOJIBHON PabOThI, KOPPEKIIUS OITHOOK chool-collection.edu.ru
Poinb xuMum B 0O6ecrieueHNH yCTOHUMBOTO Pa3BUTHSI YeIOBEUECTBA. http:// fC|0r.equ.ruhttp:/ Is

94 I chool-collection.edu.ru

OHATHUC O Hay‘IHBIX METOAdaX UCCIICAOBAHNUA BCIIICCTB
Hayunble IpUHIUIIBEI OPraHU3alud XUMUYECKOIO IPOU3BOCTBA. http:// fC|0r.ed.u.ruhttp:/ Is
95 n . chool-collection.edu.ru
POMBIIIJICHHBIE CTIOCOOBI MOTYUYSHHUST BAXKHEHUIIIUX BEIIECTB
http://fcior.edu.ruhttp://s
96 XuMHYECKOE 3arpsA3HCHUC oxpymaromeﬁ Cpe€abl U €T0 IIOCICACTBUA chool-collection.edu.ru
97 XuMus U 3710poBbe yenoBeka. JIekapcTBeHHbIE CpeACcTBa http://fcior.edu.ruhttp://s



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/

chool-collection.edu.ru

http://fcior.edu.ruhttp://s

98 Xumus nuny. Poias xuMun B 00eCieUeHUHN MUIEBOM O€30IMacHOCTH 1 chool-collection.edu.ru
http://fcior.edu.ruhttp://s
99 Kocmernueckue n mapdroMepHbie cpeactBa. bertoBas xumus 1 chool-collection.edu.ru
XuMHS B CTPOUTEINLCTBE. BakHEHUIIME CTPOUTENBHBIE U http:// fCior.ec{u.ruhttp:/ Is
100 1 chool-collection.edu.ru
KOHCTPYKIIMOHHBIC MaTepUabl
X¥MHS B CENbCKOM X03s1icTBE. OpraHMyecKrue 1 MUHEpPaIbHbIE http://fcior.edu.ruhttp:/s
101 1 chool-collection.edu.ru
yA0OpeHus
http://fcior.edu.ruhttp://s
102 CucreMaru3anus 1 0000IIeHHE 3HAHUH 110 TEME 1 chool-collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102



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/




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

» Xumus, 11 knace/ I'abpuensa O.C., Octpoymos WU.I'., Cnankos C.A., JIEBkuH
A.H., AktinonepHoe o6mectBo «M3narensctBo «IIpocBeiienne»

rapa

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA

Beeaure 1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumust Metoandeckoe nocooue —
6a30BbIi ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMus B TECTax, 3aadax,
ynpaxHeHusx. 11 kimace» — M.: Jlpoda, 2023 rog.

3. O.C.T'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTponbHbie 1 IpoBepouHbie paboThl K yueOHuKY». — M.: Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnaas kaura ms yaurens». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIbicoBa, A.I".Breaenckas «Xumus 11 kmacc:
Hactonbhas kaura mis yautens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3aiauu o XMMUU U
crocoOsI ux pemeHus» - M.: «Jlpodax», 2021ro.

7. B.I'. lenncoBa «Xumus 11 kinacc moypodHsl€ MIaHbl 10 YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpaa» Yuurtens 2018roz.

8. M.A.Psa6oBa, Y.HO.Hesckas, P.B.JInnko «Tectsl mo xumuu 11 kmacey, - M.



Ok3amen, 2019r.
9. 9. 0.CI'abpuensn, N.I'.octpoymoB «XUMHUECKHIA SKCIIEPUMEHT B 1ikosie 11

kiacey; - M.: Ilpoda. — 2019 rox. _

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I"azeta « XuMus» 1 callT i1 yauTels «5 uiay Ha ypok
XUMUN»

bubaunoreka L{OK https://myschool.edu.ru/

http://fcior.edu.ru

http://school-collection.edu.ru

https://chem-ege.sdamgia.ru/?r

Enunas xomnekuus LOP: [IpenmeTHast KomaeKus « XuMush»
http://school-collection.edu.ru/collection/chemistry

ECTQCTBQHHO-H&Y‘IHH@ OKCIICPUMCHTBI: XUMUSI. KOHHCKHI/IH Poccuiickoro
00111600pa30BaTEILHOTO MOpTajia

http://experiment.edu.ru

http://him.1september.ru Equnast komiekmus LIOP: TIpenqmeTHast KOJUTSKITUS
«XUMHUS

http://school-collection.edu.ru/collection/chemistry EcrectBenHo-Hay4YHBIE

OKCIICPUMCHTBI: XUMU]. KOHHCKHHH Poccuiickoro 06Hl€06paBOBaTeJILHOFO



nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukGepoBoii
http://wwwalhimik.ru Bcepoccuiickas onuMIimana MKOJIHAKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckast XumMusi: 2JIEKTPOHHBIN YICOHUK TSI
CpPEIIHEH ILIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU: IJIEKTPOHHBIN YUCOHHK
http://wwwhemi.nsu.ru OTKpbITHIH KOUIEIK: XUMHUS
http://www.chemistry.ru JluctaHroHHas OJIMMITHAA 10 XUMHH:

TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTEIbHBIN MPOEKT
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