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COJEPKAHUE OBYYEHUA
10 KJIIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHUH.

[Ipenmer u 3HaueHNE OPraHUYECKON XUMHHM, IPEACTABICHNE O MHOI000pa3uy OPraHUYeCKUX COeTMHEHUH.

DJEeKTPOHHOE CTPOCHHE aTOMa YIJIepo/ia: OCHOBHOE U BO30YKIEHHOE COCTOSIHNUS. BaneHTHBIE BO3MOYKHOCTH aTOMa yIiiepoaa. XUMHUYECKas CBI3hb
B OpraHMYECKHX COCIUHEHUsX. TUIbl T’MOpUIM3AlMKM aTOMHBIX opOuTaneil yriepoga. MexaHu3Mbl 00pa3oBaHMs KOBAJEHTHOW CBsI3M (OOMEHHBINH U
JIOHOPHO-aKIEeNnTOpHbIN). Turnbl nepekpbiBaHUs aTOMHBIX OpOuTanel, 6- u n-csi3u. OauHapHas, ABOMHAs U TpoiHas cBs3b. CiocoObl pa3pbiBa CBA3EH
B MOJIEKyJlaX opraHudeckux BeuiecTs. [loHsaTHe 0 cBOOOIHOM paauKaie, Hykieopuie 1 3J1eKTpoduie.

Teopust ctpoeHust opraHmueckux coeauHeHuid A.M. ByrtiepoBa M COBpeMEHHbIE IPEICTABICHUS O CTPYKTYypE MOJIEKYJ. 3HAYEHUE TEOpPUU
CTPOEHHUSI OPraHMYECKUX COeIUHEHUH. MoJekyispHble U CTPYKTypHble (Gopmynbl. CTpyKTypHble (OpMYJbl pa3IMYHBIX BHJIOB: pa3BEpHYyTas,
COKpaméHHasi, ckeneTHas. M3omepus. Buabl nzomepuu: CTpyKTypHas, MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE 3()(EKTHI B MOJIEKYIax OpraHMYeCKHX
COeMHEHMH (MHAYKTUBHBIN U ME30MEPHBIN d3PDEKTHI).

[IpencraBnenne o KiIacCH(HUKAIMKA OpraHMYECKHX BemiecTB. [loHsATHE O (QyHKIMOHANBHOW Tpynme. ['omonorus. ['omonormueckue psizbl.
Cuctemarnueckas HoMeHK1aTypa oprannueckux coeaunenuit (IUPAC) u tpuBuanbHble Ha3BaHUS OTJEIBHBIX NPEICTABUTENEH.

Oco0eHHOoCTH U KIaccU(PUKAIUS OpraHnYecKuX peakuil. OKHCINTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMY B OPraHUUECKON XUMUU.

OKcliepUMEeHTaIbHbIE METObl M3YUYEHHs BEIIECTB U UX IPEBpallleHUI: 03HAKOMIIEHHE ¢ 00pa3liaMy OpraHMYeCKUX BELECTB U MaTepHajaMy Ha
UX OCHOBE, OIBITHI 10 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHuU (IUIaBiieHUE, OOYTJIMBaHUE M TOPEHUE), KOHCTPYHPOBaHHE MOJeel
MOJIEKYJI OPraHU4YECKHX BELIECTB.

Yriaesoaopoasl.

Anxansbl. 'omonoruueckuii ps ankaHoB, o0mas Gpopmysna, HOMEHKIATypa U U30MepUsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ
aJIKaHOB, SP3-rMOpHIM3allsl AaTOMHBIX opOuTanei yriepoaa, 6-csizb. Pu3nueckrue CBONCTBA aTKaHOB.

XUMUYEeCKHE CBOMCTBAa QJIKaHOB: pEaKUUU 3aMEIICHUs, HW30MEepU3aliM, JeTHIPUPOBAHMs, UMKIW3ALWU, [HPOJIN3A, KPEKUHTa,
ropenus. [IpeacraBinenue o MeXaHU3Me peakuil paJuKaIbHOIO 3aMELIEHUS.

Haxoxnaenue B mpupoae. CriocoObl mosydyeHus: U IpUMEHEHHE aJTKaHOB.

[Muknoankanel. O6mas ¢opmyna, HoMeHKIarypa M uzomepus. OCoOEHHOCTH CTPOCHHUS M XUMHUYECKHMX CBOWCTB MajblX (IJMKJIOMPOIIaH,
IUKJI00yTaH) U OOBIYHBIX (LIMKJIONEHTAaH, [IUKJIOreKCaH) HUKI0aTkaHoB. CriocoObl MOMy4yeHUs! U MPUMEHEHHE LIUKIIOAJIKaHOB.

Ankensl. ['oMonoruueckuii psij aakeHoB, o01mas GopMysa, HOMEHKIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJI aIKEHOB, Sp*-
ruOpuan3aIys aTOMHBIX OpOUTaielt yriueposaa, 6- U n-cBsi3u. CTpyKTypHasi U reoMeTpuyeckas (Luc-TpaHe-) nzoMepusi. @u3ndeckue CBONCTBA aJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLUU IPHUCOEAMHEHHUS, 3aMELEHUS B O-TIOJIOXKEHHWE INpPU JBOMHOM CBA3M, NOJUMMEpU3alMM M okucieHus. IIpaBuio
MapxoBHukoBa. KauecTBeHHBIE peakIIui Ha JBOMHYIO CBsA3b. CIIOCOOBI MOTYYEHHs U IPUMEHEHHUE aIKEHOB.




Ankanuensl. Knaccugukanus ankaaueHoB (CONpPsDKEHHBIC, U30JUPOBAHHBIE, Kymynupogarhwvie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOCHHS U
XUMHUYECKHX CBOMCTB CONMPSDKEHHBIX AUEHOB, 1,2- 1 1,4-npucoenunenue. [Tomumepusamus conpspk€HHBIX AeHOB. CrIocoObl MOMyYeHHs U TPUMEHEHHE
aJIKaJUEHOB.

Ankusbl. ["'OMONOrHYecKuil psiji aIKUHOB, 0011as GpopMyiia, HOMEHKJIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII
AJIKMHOB, SP-TMOpHAM3alUs aTOMHBIX opOuTanei yriepoaa. dusznyeckue CBONCTBA AJIKMHOB. XUMHUYECKHE CBOMCTBA: peakUUM IPUCOECIUHEHUS,
IMMEpH3allMd U TPUMEpH3alMU, OKUCIeHHs. KucnoTHele CBOICTBAa aJKMHOB, MMEIOMIMX KOHIIEBYIO TPOIHYIO CBA3b. KauecTBeHHbIE peakiuu Ha
TPOIHYO CBsI3b. CrIOCOOBI MOJIyYeHHsI U IPUMEHEHNE aJIKUHOB.

Apomaruyeckue YrieBoaoponsl (apeHbl). ['omonoruueckuit psin apeHoB, oOmias ¢opmyrina, HOMEHKJIATypa M H30MepHs. DJIEKTPOHHOE H
IIPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH3ona. Pu3nyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBAa O€H30Jla M €ro TOMOJIOTOB: pEaKIUH
3aMeIlIeHus] B OCH30JIbHOM KOJBIIE W YIJIEBOJOPOIHOM pajauKaie, Peakluu NPUCOCIHMHEHUS, OKUCICHHUE TOMOJIOToB OeH3oma. IlpeacraBienune o6
OPHEHTHUPYIOIEM JCHCTBUU 3aMecTUTeNell B OEH30JbHOM KOJIbLIE Ha MpUMeEpe AJKUIbHBIX PaJNKajIoB, KapOOKCHIIbHOW, TMIPOKCUIBLHON, aMUHO- U
HUTPOTPYIIIBI, aTOMOB TanoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMCTB ctupoia. [lomumepuszamnust ctuposa. CrocoObl MOMyYeHHS W TPUMEHEHUE
apOMAaTUYECKUX YTJIEBOJOPOIOB.

[puponnsiii ra3. IlomyrHsle HedTsHbie Tazbl. HedTh m e€ mpoucxoxaenune. KameHHBIH yromb W MpOAYKTHI ero mepepaborku. CrocoObl
nepepadOTKU HePTU: NePEeroHKa, KpEKUHT (TepMUUYECKHM, KaTaTUTHUECKUil), pudopMHHT, nuponu3. IIponykTsl nepepaboTku HehTH, UX IPUMEHEHUE B
MPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTHuecKas CBsI3b MEXKAY pa3IMYHBIMU KJIaCCAMH YTJIEBOJOPO/IOB.

DJNEeKTpOHHOE CTpOEHHE raJIOTeHIIPON3BOIHBIX YTIJIEBOIOPO/IOB. Peaknumn 3aMeIIeHus rajoreHa Ha
THJIPOKCOTPYIIILY, HUTPOTPYIIly, IIMAHOTPYIIY, aMUHOrpymiy. JleficTBMe Ha TraJoreHHpOM3BOJHBIE BOJAHOTO M CHHPTOBOTO pacTBOpa HIETOYH.
B3anmMoneiicTBre IUTaTOreHaIKaHOB C MarHWeM W NUHKOM. [IoHsATHE 0 MeTammoopraHMYecKuX coeNnHEeHMsX. VIConp30BaHue TraloreHITPON3BOIHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE M ITPU CUHTE3€ OPraHUYECKUX BEIECTB.

OKcliepUMEHTAIbHbIE METOJIbI M3YUYEHHs BEHIECTB M WX TPEBPANICHUH: M3ydeHHE (U3NYECKHX CBOICTB YIIIEBOAOPOAOB (PacTBOPUMOCTB),
KayeCTBEHHBIX DPEaKLUil YIJIeBOJAOPOAOB pa3IMYHBIX KiaccoB (oOeclBedMBaHHWE OpOMHON WM MOAHOM BOJBI, pacTBOpa IEpMaHTraHaTa Kajus,
B3alMO/ICIICTBHE alleTUIeHa C aMMHauHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHapyXKeHHE YIiiepoJa M BOAOPOJAa B OPraHMYECKHX
BEIIIECTBAX, MMOJy4eHHE ITHIIEHA U U3yUEeHUE ero CBOWCTB, O3HaKoMIIeHHE ¢ KojutekuuaMu «HedTe» u «Yromby, ¢ oOpasnamu miacTMacc, KaydykoB
PE3UHBI, MOJICTTMPOBAHNE MOJIEKYII YTIIEBOIOPOJIOB M TaJIOTEHITPON3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoacoaep:kaiue opranu4eckue coeJuHeHN .

[Ipenenbabie 0THOATOMHBIE CcTUPTHI. CTpOESHNUE MOJIEKYJT (Ha IpUMEpe METaHoIa | dTaHoIa). [ oMonorudeckuii psij, oomast popmyiia, u3oMepus,
HOMEHKJIaTypa U kinaccudukanms. duznyeckre cBONCTBAa MpeAETbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHbBIE CBSA3M MEXAYy MOJEKYJaMH CIHPTOB.
XUMHUECKUE CBOMCTBA: PEaKIWW 3aMENICHHS, JCTHIPATAINH, OKHCICHUS, B3aUMOJCHCTBHE C OPTaHUYECKUMH M HEOPTraHMYECKUMH KHCIOTaMH.
KavecTBeHHast peakiysi Ha OJJHOATOMHBIE CHHMPTHI. JleficTBUe 3TaHONa M METaHOIAa Ha OpraHu3M uesnoBeka. CrocoObl MOJY4YeHUsS W MPUMEHEHUE
OJTHOATOMHBIX CITUPTOB.

IIpocteie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH PU3HMUECKUX U XUMHUECKUX CBOWCTB.




MHOroaroMHble COUPTHl — 3TUJIEHIVIMKOJIb U IIHUIEpUH. PU3NUEeCKHe U XMMHUYECKHME CBOMCTBA: PEAKIMU 3aMEILIEHHUs, B3aUMOJCIHCTBUE C
OpraHUYEeCKMMHM W HEOPraHMYECKUMMHU KHUCJIOTaMM, KAaueCTBEHHAs peaklus Ha MHOIrOaTOMHble cnupThl. lIpencraBiieHne 0 MexaHuU3Me peakLul
HyKJ1eo(UIbHOro 3aMeleHus. JleficTBue Ha opraHu3M denoBeka. CrocoObl OMydyeHUs U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@enon. CTpoeHHe MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYMIBI U OeH30JbHOTO snapa. dusmueckue cBoiictBa (enoma. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ¢eHona. KadectBennole peakiuu Ha ¢eHona. TokcuuHocTh (enona. CrocoObl mMoiydyeHUss W MNpUMEHEeHHe (QeHona.
denonpopManbaeTUAHAS CMOJIA.

KapOonusnbHble coelMHEHUs — ajdbAETUAbBl U KETOHBI. JJIEKTPOHHOE CTPOCHHE KapOOHMIIbHOM Tpymmbl. ['oMoornyeckue psiibl albIeruioB U
KETOHOB, 00mas hopMyIia, U30Mepus U HOMEHKJIaTypa. OU3ndecKre CBOWCTBA aJIbJICTHIOB U KETOHOB. XUMUYECKHE CBOWCTBA AJIbJICTHIOB U KETOHOB:
peakuuu npucoeanHeHus. OKUCIEHUE albJAETUA0B, KaUeCTBEHHBIC PEAaKIIMK Ha allberu/ibl. CrocoObl MOIy4YeHUs U MPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OHOOCHOBHBIE TpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCJIOT. M30Mepusi ¥ HOMEHKIATYpa.
du3nyeckue CBOWCTBA OJIHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KUCIOT. BogopoiHbIe CBSI3U MEX 1y MOJIEKyJIaMu KapOOHOBBIX KUCIOT. XMMHYECKHE
CBOWCTBA: KHCJIOTHBIC CBOWCTBA, peakuus 3TepU(UKALNU, PEaKIMU C YY4aCTHEM YIIIEBOJOPOIHOTO pagukana. OcoOEHHOCTH CBOMCTB MYypaBbHHOMU
KUCNOTHl. [loHsATHE O MPOU3BOIHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHOroodpazue KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB
HETpeAeTbHBIX U APOMATHIECKUX KapOOHOBBIX KUCIIOT, JUKAPOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBurenn BRICIINX KapOOHOBBIX
KHCIIOT: CT€apUHOBAsl, MAIbMUTHHOBAS, OJICUHOBAS, JIUHO1€6As, TUHOIeH08dsi KAUCTOThL. CIOCOOBI MOJIy4YeHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnosxubie 3¢upsbl. ['omonorudeckwnii ps, oomas GopmMyiia, ©30MepHs U HOMCHKIaTypa. Ou3nuecKkre U XMMUISCKUE CBOMCTBA: THIPOJIN3 B KUCITIOM
U LIEJIIOYHOU cpefe.

XKupsl. Crpoenue, Quanyeckre U XUMHUYECKHE CBOWCTBA JKUPOB: TMJPOJIM3 B KUCION U 1Ieno4HOU cpene. OCOOEHHOCTH CBOMCTB KHUPOB,
COJIEPIKAIMX OCTaTKH HEMPEIEIbHBIX JKUPHBIX KUCIOT. JKupsl B ipupoze.

MpBUT4 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmast  xapaktepucTtuka yrieBogoB. Kiaccugukamus yrieBogoB (MOHO-, JAM- U HojJucaxapuabl). MoHocaxapuabl: TJHOKO03a,
¢bpykTo3a, ramakro3a, pubosa, aezokcupudosza. dusnueckue cBoiicTBa U HaxoxaeHue B mpupone. dorocuHTe3. XuMUUECKHE CBOMCTBA TIIHOKO3bI:
peakiMM C Y4acTHeM CHUPTOBBIX M albJAETHIHOW TpYII, CIUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. [IpuMeHeHHe ToKO3bl, €€ 3HAaueHue B
KU3HENEATEIIbHOCTH Oprann3ma. Jlucaxapuasl: caxapo3a, MaJIbT03a M JJakTo3a. BoccTaHaBnMBaromye 1 HEBOCCTaHABIUBAOIIKE ucaxapuasl. [ uaponus
nucaxapunoB. Haxoxnenune B npupoge u npumeHenue. [lonmcaxapuipl: Kpaxmai, IIIMKOTeH W 1esnoio3a. CTpoeHHe MakpoMOJEKyJl Kpaxmana,
IJIMKOTE€HA W LEJUI003bl. PU3nuecKkue CBOMCTBA KpaxMalla M LEJUIF0JI03bl. XMMUYECKHE CBOMCTBA Kpaxmalsa: THAPOIN3, KAYECTBEHHAs PEaKLHs C
MO0JIOM. XMMHUYECKHE CBOMCTBA LIEJUTIOI03bI: THAPOIIN3, MOoTydeHne 3(upoB Leitono3bl. [TonaTne 06 HCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN
mENK).

OKCIIEpUMEHTAJIBHBIE METO/IbI U3YYEHHS BEUIECTB U UX NPEBPAIEHUN: paCTBOPUMOCTb PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMOAECUCTBHE 3TAHOJIA C
HaTpHUEM, OKHUCIICHHE 3TUIIOBOTO CIIUPTA B aJIbJIETU]] HAa pacKal€HHON MeTHON MPOBOJIOKE, OKUCIIEHUE STUIIOBOTO CIUPTA AUXPOMATOM Kajusl (BO3MOKHO
HCMOJIb30BaHUE BUIEOMATEPHAJIOB), KAYECTBEHHBIE PEaKIMM Ha abAeruipl (¢ ruapokcugom nuammuncepedpa(l) u ruapokcunom meau(Il)), peaxmms
rnuuepuHa ¢ rugpokcugoM menu(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHMCIIOTBHI, B3aHMMOJEHCTBHE pacTBOpa TIIIOKO3bI C THIPOKCHIOM
menu(Il), B3aumozeiicTBue Kpaxmana ¢ HOJOM, pEIIeHHE IKCIEPUMEHTANbHBIX 3a1ad 1no TeMaM «Cruptel u ¢eHonb», «KapOOHOBBIE KHCIOTHI.
Crnoxxabie 3UpbI».




A3oTcoaepxaliue OpraHu4ecKkue coeJHHEeHUsl.

AMUHBI — OpraHWYECKHE MPOWM3BOAHBIE aMMuaka. Kimaccudukanus aMuHOB: anudaTHYeCKHe M apoOMaTHYECKHE, NMEPBUYHBIC, BTOPUYHBIE U
TpetnuHblie. CTpoeHue MoJieKy, oomias hopMmyna, H30Mepus, HOMEHKIATypa U pU3ndeckue CBONCTBa. XMMUYECKOE CBOMCTBA all(PaTHYECKUX aMUHOB:
OCHOBHbBIE€ CBOMCTBA, AJIKWJIMPOBAHUE, B3AUMO/ICUCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTON. COJIM aTKUJIaMMOHUS.

AHWIIMH — TNpEACTaBUTEIb aMUHOB apoMarnyeckoro psaa. CTpoeHue aHuiauHa. B3anmHOe BiMsHHME TpyIIl aTOMOB B MOJEKYJE€ AHWJIMHA.
OcoOeHHOCTH XMMHYECKUX CBOMCTB aHMJIMHA. KauecTBeHHbIE peakiui Ha aHWIMH. CrOCOOBI MOMyYeHHUS M MPUMEHEHHE aau(aTudecKuX aMUHOB.
[Tonydyenue aHWIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u wusomepus. OTHENbHBIE MPEACTABUTENM O-aMUHOKMCIOT: TIJIMUMH, anaHuH. Dusnueckue CBoOMCTBa
AMUHOKHCIIOT. XUMHUYECKHE CBONCTBA aMUHOKHCIOT KakK aM(OTEpHBIX OpPraHMYECKUX COEAMHEHUN, peaklus MOJMKOHACHCAllMU, O0pa3oBaHUE
MEeNTUAHOM CBs3U. bruonornyeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 U TUAPOJINU3 MIENITUIOB.

benku kak mpupoaHbie monuMepsl. [lepBuuHas, BTOpUYHAs U TPETHUYHAS CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA OENKOB: THUIPOIH3,
JieHaTypalys, KaYeCTBEHHbIEC PEAKIIMU Ha OEJIKHU.

OKCIepUMEHTAIbHBIC METOJIbI M3YYEHHS BEIIECTB M MX NPEBPAIICHUI: pacTBOpPEHHE OENKOB B BOJE, JIEHATypallus OENKOB MPH HarpeBaHUU,
[[BETHBIE PEAKIIMM Ha OENKH, pelIeHHe AKCIEPUMEHTANBHBIX 33/1a4 M0 TeMaM «A30TCOJEpIKallue OpraHWYecKHe COCAMHEHUs» M «Pacrmo3HaBaHue
OpPraHUYECKUX COCIUHEHUI.

BbicokomosiekyasipHbIe COeJUHEHHUS.

OCHOBHBIE TTOHATUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COECJUHEHUN: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEpPU3AUHU, CPEIHSISA
MoJieKysipHas Macca. OCHOBHBIE METO/Ibl CUHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOMMEpU3alis U MOJIUKOH IEH AU

[Tonumepnsle wmatepuanbl. [lmactmacchl  (MONUATHIICH, TMOJHUMPONHICH, TOJMUBHHUIXIOPUI, TOJUCTUPON, MOJUMETHIMETAaKpUiIaT,
MOJINKapOOHATHL, MOMMATUIIEHTepedTanar). Y TUIu3auus u nepepadoTka I1acTUKa.

DnacToMepbl: HATypallbHBIN KaydyK, CHHTETHYECKHE KaydyKkH (OyTaqHeHOBBIH, XJIOPOMPEHOBBIH, N30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbI€e (XJIOIOK, IEePCTh, MIENK), HCKYCCTBEHHbIE (BUCKO03a, alleTATHOE BOJIOKHO), CHHTETUYECKHE (KAllpOH U JIaBCaH).

[TonuMepsl cienuanbHOTO Ha3HaUYeHUs (Te(IIOH, KeBIIap, SIEKTPOMPOBOASIINE TOTUMEPDI, OMopasaraeMble MOJIUMEpPHI).

OKCIepUMEHTAJIbHBIE METO/Ibl U3YYEHHUsl BEUIECTB U MX MPEBpAllleHU: O3HAKOMIIEHHE C 00pa3llaMM MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, KAY4yKOB, PEHIEHUE IKCIIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MJIaCTMACC U BOJIOKOH).

Pacuérneble 3anaum.

Haxoxnenne MonexynspHOW (OpMyIbl OPraHUYECKOTO COCIMHEHHUS 10 MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXKICHUE
MOJICKYJIIPHON (POPMYITBI OPTaHUIECKOTO COSTMHEHMUSI 110 Macce (00bEMY) MPOAYKTOB CrOPaHUsI, IO KOJMYECTBY BellecTBa (Macce, 00bEMY) TPOTYKTOB
pEeaKuu W/WIM MCXOMHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOPMYINBI OPraHMYECKOTrO BEIECTBAa HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WIIH
CrI0c000B MOJTyY€HUs, ONpeIeJIeHHE JOIU BbIX0/1a MPOAYKTa PEaKIIUU OT TEOPETUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MeXIpeIMETHBIX CBSI3€M MPU M3YYCHUH OpraHudeckor xumMuu B 10 Kiacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYUHBIX MOHATHUM, TAK U MOHATUN, TPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.




OO0mue ecTecTBEHHO-HAYYHbIC TIOHATHS: SBJICHUWE, HAYYHBIM (DAaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIW3, CHHTE3, KiaccHdUKaIiusi, HaOI0IeHue,
WU3MEPEHHE, SKCIIEPUMEHT, MOJIEJb, MOJCTUPOBAHHE.

dusmka: MaTepusi, aTOM, IJIEKTPOH, IPOTOH, HEUTPOH, MOJICKYJIA, SHEPIreTUUCCKUN yPOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSHUE
BelIecTBa, ((U3NIECKIE BETUIHHBI, €IUHUIBI U3MEPEHHS, CKOPOCTh, YJHEPTHs, Macca.

buonorusi: knerka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MeTadoJIM3M, HACIEACTBEHHOCTh, aBTOTPOQHBIM M TETEPOTPO(HBIA THUI MHUTAHUS,
OposkeHue, POTOCUHTE3, TbIXaHUE, OCIIKH, YTIIECBOIbI, JKUPHI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hpie HICKONAEMBbIE, TOILTHBO.

TexHoNMOTMA: MUILEBBIE MPOAYKTHI, OCHOBBI PAIIMOHAIIBHOIO MUTAHUSI, MOIOIIUE CPEACTBA, MAaTepHAIIbl U3 MCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KIIACC

OBIIAS N HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHH.

Atom. CocTaB aTOMHBIX A1ep. XUMHUUeCcKHUi aneMeHT. M3otonsl. CTpoeHue 3JeKTPOHHBIX 000JI04€K aTOMOB, KBAHTOBBIE UNCIIA. DHEPreTHYECKHEe
YPOBHHU U OAYPOBHH. ATOMHBIe opOuTany. Knaccudukanus XaMUIeCKHX 3JIEMEHTOB (s-, P-, d-, f-anemenTsi). Pacnipenenenue 371eKTpOHOB 110 aTOMHBIM
opOuTansaM. DIEKTPOHHbBIE KOH(PUTypaI[Ti aTOMOB JIEMEHTOB I1EPBOr0O—YETBEPTOTO MEPUOJIOB B OCHOBHOM U BO30YXAEHHOM COCTOSIHUH, 3JIEKTPOHHBIE
KOH(UTypalyyu HOHOB. DIEKTPOOTPULIATEILHOCTb.

[lepuoanueckuii 3akoH u [lepuonnueckas cucrema xumudeckux anemeHToB .M. Menneneesa. CBs3b nepuoaudeckoro 3akoHa u [lepuonnueckoit
CHUCTEMBl XMMHYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOPHEW CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHUYECKHX DIIEMEHTOB H
o0pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTB 10 IpyNIaM U rnepuojam. 3HaueHue nepuoandeckoro 3akona J[.M. Menzaeneesa.

XumHueckas cBs3b. BUibl XMMUYECKOH CBSA3M: KOBAJICHTHAs, MOHHAs, MeTaJuIndecKas. MexaHn3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSA3HM: OOMEHHBIH
U JIOHOPHO-aKLIENITOPHBIN. DHEprus u AjinHa cBsi3u. [1oyspHOCTD, HaNIPaBIEHHOCTh U HACHIIIAEMOCTh KOBaJICHTHOM cBsi3u. KpaTHbie cBsizu. Bonopoanas
CBA3b. MEXMOJIEKYIIIPHBIE B3aUMOICHCTBHUS.

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOXKHOCTU aTOMOB. CBSI3b AJIEKTPOHHOW CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUYECKHM CTPOEHHEM (Ha mpuMepe
COEIMHEHUH 2JIEeMEHTOB BTOPOTO MEPHOJIA).

[IpencraBienre 0 KOMIUIEKCHBIX coeluHeHUsiX. COocTaB KOMIUIEKCHOIO HOHA: KOMILIEKCOOOpa3oBaTesb, JUTaH/Ibl. 3HAUEHHWE KOMILIEKCHBIX
coenrHeHuil. [IoHATHE 0 KOOPAUHALIMOHHON XUMHUH.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUS. THIIBI KPUCTAJUIMUECKUX PEeIETOK (CTPYKTYpP) U CBOIMCTBA BEILIECTB.

[lonatue o nucnepcHbIX cucremax. McruHHble pacTBOpbl. [IpenctaBieHue o KoTOMIHBIX pacTBOopax. CrocoObl BhIpaKEHUs KOHLEHTPALHH
pacTBOpOB: MaccoBasi JOJs BEIIECTBA B pAacTBOpPE, MOJSpHAs KOHLEHTpauus. HachlllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI, PAaCTBOPHUMOCTb.
Kpucrannoruapartsl.



Knaccugukanus 1 HOMEHKIaTypa HEOpraHMYeCKUX BEIIeCTB. TpUBHaIbHbIE HA3BaHUS OTAEIbHBIX IPEJCTaBUTENIEH HEOPIraHUYECKUX BEILIECTB.

Knaccuukanus XuMHUYECKUX peakiuii B HEOPraHMUECKON U OPraHMYecKON XUMHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U
IIPEBpAILEHHs] SHEPIUH IPU XUMUYECKUX peakiusx. TemioBble 3h(HEeKTbl XUMUYECKUX peakiuil. TepMOXUMHUECKUE YPaBHEHMSL.

CKOpOCTh XMMUYECKOH peakiuy, e€ 3aBUCUMOCTb OT Pa3UYHbIX (GakTOpOB. ' OMOTeHHBIE U FeTepOreHHbIe peakunu. Karanus u Kkatanu3aTtopsl.

OOpatuMble U HeoOpaTUMBbIe peakluu. XuMHueckoe paBHoBecue. KoHcTaHTa XUMU4eckoro paBHoBecus. PakTopbl, BIUSIOIINE HA MOJOXKEHHUE
XMMHUYECKOI0 PAaBHOBECHUS: TEMIIEPATYPA, 1aBJIECHUE U KOHLIEHTPALUK BELIECTB, yyacTBYouUX B peakuuu. [Ipunnun Jle [arense.

Onexrponutuyeckas aucconuanusd. CuibHble U cnabble 3ekTponutThl. CreneHb auccouuanuu. Cpena BOJHBIX pPAcTBOPOB: KUCIIOTHAS,
HeHTpanbpHas, menoyHas. Bogopoausiii mokasarens (pH) pactBopa. ['maponus coneit. Peakium nonHoro ooMeHa.

OxKucinTeNbHO-BOCCTAaHOBUTENBbHBIE peakiy. CTeneHb okuciaeHus. OKUCIUTEIb U BOCCTaHOBUTEINb. [Ipoliecchl OKUCIEHHSI 1 BOCCTaHOBJICHHUS.
Bakneiiye okuciIuTeau U BOCCTAHOBUTEIN. METO/T 3JIEKTPOHHOT 0 OanaHca. DJIEeKTPOJIU3 PacTBOPOB U PACIIJIABOB BEILIECTB.

OKclepUMEeHTAIbHbIE METO/Ibl U3YUEHUS BEIIECTB M UX MPEBPAIIECHUN: Pa3IoKeHHE EPOKCHIa BOJIOPOIa B MPUCYTCTBUU KaTalln3aTopa, MOJIEIN
KPUCTAIJINYECKUX PELIETOK, MPOBEJICHUE PEaKIIUi HOHHOTO 0OMEHA, OIPEIEIEHUE CPElbl PACTBOPOB C IOMOIBI0 WHIUKATOPOB, U3yUEHHUE BIIUSHUS
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW PEaKLUHU U MOJI0KEHHE XUMUYECKOTO paBHOBECHSI.

Heoprannueckasi xumus.

[Tonoxenune HemetayuioB B llepmonunueckoil cucteme xumuueckux siaemeHToB (.M. MenneneeBa U OCOOEHHOCTH CTPOCHMSI MX aTOMOB.
du3ndecKue CBOMCTBA HEMETAUIOB. AJIJIOTPOITHS HEMETAIIOB (Ha TIpUMEpe KUCIOpoa, cepbl, pocdopa u yriepona).

Bonopon. Ilomyuyenue, ¢usndeckue M XHUMHYECKHE CBOICTBA: peaklMM € METaJUIaMH W HEMeTallslaMHM, BOCCTaHOBHUTEJIbHBIC CBOWCTBA.
I'mapuael. TonmyuBHBIE JIEMEHTHI.

I'anorensl. HaxoxnaeHue B mpupoje, CHocoObl MONydyeHHs, (U3MYecKHMe M XUMHUUYecKue cBoHcTBa. [amoreHoBomoponbl. BaxHeiimime
KHCIIOPOJICO/IEpKAIlIME COEAMHEHUs TrajoreHoB. JIabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOMY4YeHHs rajioreHoB. [IpuMeHeHue rajJoreHoB U uX
COCJTMHECHUH.

Kucnopon, o30H. JIabopatopHble M MPOMBIIIIEHHBIE CIIOCOOBI MONY4YeHUs KHciaoponaa. Pu3ndeckre U XUMUYECKHE CBOWCTBA M NMPUMEHEHHE
KHCII0posia ¥ 030HA. OKCUABI ¥ IEPOKCHUIBI.

Cepa. HaxoxxieHue B mpupoe, crocoObl MonydeHus:, puandyeckue u xummuueckue cporctsa. CepoBogopon, cynbhuasl. Oxcun cepsi(IV), okenpg
ceprl(VI). CepHucras u cepHas KUCIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB CepHOM KHCIOTHL. [IpumMeHenue cepbl U €€ coeIMHEHHH.

A3zoT. Haxoxxaenue B npupoze, crnocoObl MoydyeHus, GU3ndeckue U XMMHUUECKHe CBOMCTBAa. AMMMAK, HUTpHUIbl. OKCHIbI a30Ta. A30THUCTas U
a30THAasi KUCIIOTHI U UX coJIu. OCOOEHHOCTH CBOMUCTB a30THON KUCIOTHI. [IpMeHeHre a30Ta U ero CoeJMHEeHU. A30THbIE Y100peHHUS.

®ochop. Haxoxnenue B mpupoje, cnocoObl MmoiydeHus, guandeckue u xumudeckue coiictBa. dochuast u dochun. Oxcuasl docdopa,
dochopnas xkucnora u e€ conu. Ilpumenenune gocdopa u ero coenunernii. ocdopusie ynodpeHus.

VYrnepon, HaxoxaeHHe B Mpupoje. AIIoTporHble Moaudukanuu. Ousndyeckue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yriepogoM. Okeup yraepona(Il), okcun yriepoaa(IV), yronpHas kuciaora u €€ coinu. AKTMBMPOBAaHHBIA yrounb, aacopbouus. Dyinepensl, rpadeH,
yTJIepoJIHbIe HAHOTPYOKU. [IpuMeHeHre mpoCThIX BEIIEeCTB, 00pa30BaHHBIX YTIIEPOJIOM, H €T0 COCTUHEHUM.

Kpemuuii. Haxoxxaenue B mpupojie, crnocoObl moiaydeHus, pusndyeckue U xummuueckue cpoictBa. Oxeua kpemHus(IV), kpeMHueBast KUCioTa,
cuukatel. [Ipumenenne kpemHus u ero coeqrHeHui. CTeKI0, ero NoJIy4eHue, BUAbl CTEKIIA.




[Tonoxxenue metaisos B [lepuoanueckoit cucreMe XUMHYECKHUX AJ1eMeHTOB. OCOOCHHOCTH CTPOCHHUSI 3JIEKTPOHHBIX 000JI04€K aTOMOB METAJLIOB.
Oo6ume ¢pusnyeckne cBoiicTBa MeTaIIOB. [[puMeHeHne MeTamioB B ObITY U TexHUKe. CIUTaBbl METAIIIOB.

DNEeKTPOXUMHUECKUI DSl HampsbkeHuil MerawioB. OOmmMe crnocoObl IMOMYYeHHs] METaJUIOB: THUAPOMETAJUTYPrusi, MHPOMETaUIyprus,
anekTpoMeTautyprus. [lonstue o koppo3un MetaiioB. CriocoObl 3alIUTH OT KOPPO3HH.

O6mas xapakTepucTrka MeTauioB [A-rpymnmsl [leprogndeckoit CUCTEMbI XUMHUYECKUX AJIEMEHTOB. Hatpuii u kanmuii: nmonydenue, Gu3sndeckue u
XMMHUYECKHUE CBOICTBA, IPUMEHEHHUE IIPOCTHIX BEIIECTB U UX COEIUHEHUI.

O6mas xapakrepuctuka metauioB IIA-rpymmsl [Teproaudeckoit cucTeMbl XUMHYECKHX 2JIEMEHTOB. Marauil ¥ Kablliid: IoJTydeHHne, (U3HIeCKre
1 XMMHUYECKHE CBOMCTBA, IPUMEHEHNE IPOCTHIX BELIECTB U UX coeqUHEHHUM. JKECTKOCT BOJbI U CLIOCOOBI €€ yCTpaHEHUS.

AnroMuHui: onyyeHue, GU3NYeCKue U XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTOTO BEIIECTBA U €0 COeAMHEHUU. AMPOTEpHBIE CBOMCTBA
OKCH/Ia U TUJIPOKCH/IA AJIFOMUHHUSL, THIPOKCOKOMIUIEKCHI aTFOMUHUSI.

O61as xapakTepucTuka MeTamioB no6ounsix noarpymni (b-rpymnm) [leproaudeckoii cucTeMbl XUMUYECKUX SJIEMEHTOB.

dusnyeckue U XMMUYECKHE CBOWMCTBAa XpoMa U ero coequHeHuil. Oxcuabl u rugpokcusl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl u
JUXPOMAThI, UX OKUCIUTENIbHbIE CBOMCTBA. [lonyueHue u npumMeHeHue xpoma.

dusnyeckue U XMMUYECKHE CBOICTBa MapraHia u ero coenuHeHuil. Baxneimune coepunenus mapranua(ll), mapranuna(IV), mapranua(VI) u
mapranna( VII). [lepmanranar kanmsi, €ro OKMCJIUTEIbHBIC CBOMCTRBA.

dusnueckue U XMMHUYECKHUE CBOMCTBA Keje3a M ero coeauHeHui. Oxcupbl, ruapokcuasl U conu xenesa(ll) u xenesa(lll). [Monyuenue u
IIPUMEHEHHUE XKEIe3a U €0 CILIaBOB.

Du3nYeCKre U XMMUYECKUE CBOMCTBA MEIN U €€ coeMHeHni. [lorydyenne u npuMeHeHne Meau 1 €€ COeTMHEHU .

[uuk: monydenue, Gpusndeckue U XUMUYECKHe cBOWCTBA. AMGOTEpHBIE CBOWCTBA OKCUAA U THAPOKCHIA ITMHKA, TUIPOKCOKOMIUIEKCHI ITUHKA.
[IpuMeHeHne HMHKA U €r0 COeAMHEHUH.

OKclepUMEeHTaAIbHbIE METOIbI H3YUCHHsI BEIIECTB U UX MPEBPAIIEHUH: H3yuyeHre 00pa3lioB HEMETAIIOB, TOPeHUE cepbl, pocdopa, xKene3a, MarHus
B KHUCJIOPOJE, M3Y4YEHHE KOJIEKUMU «MeTamibl U CIUIaBbl», B3aWMOJAEHMCTBHE IEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAJUIOB C BOAOH (BO3MOXKHO
UCIOJIb30BaHNE BUICOMATEPHAIIOB), B3aUMOJICHCTBUE IIMHKA U JKeJle3a C paCTBOPaMHU KHCIIOT U IIEI0Yei, KaueCTBEHHBIC peaKllui Ha HEOPraHUYeCcKue
aHMOHBI, KATUOH BOJIOPOJIa U KaTHOHBI METAJIOB, B3aMMOJEHCTBHE THAPOKCHUIOB AJIFOMUHMS M IIMHKA C PACTBOPAMM KHUCIIOT U LIEJIOYEH, pelieHue
AKCIIEPUMEHTATBHBIX 3a/1a4 0 TeMaM «I amoreHs», «Cepa u e€ coequHeHus», «A30T U (hochop U UX coeNUHEHUN», «MeTallbl TJIaBHBIX TMOATPYII»,
«MeTasibl MOOOYHBIX MOATPYIII.

XuMuse U KU3Hb.

Ponp xumum B oOecriedeHMM YCTOWYMBOTO pa3BUTHs ueioBeyecTBa. [IOHSATHE O HaydHBIX METO/ax MO3HAHMS U METOAOJIOTHMH HAy4YHOI'O
uccienoBanus. HaydHble MpUHIUIB OpraHU3allUUd XUMUYECKOTO MPOU3BOACTBA. [IpOMBINIUIEHHBIE CIIOCOOBI TONYyYEHUS] BaXKHEWIINX BEIIeCTB (Ha
IpUMepe MPOU3BOJICTBa AMMHUAKA, CEPHOU KUCIIOThI, MeTaHoua). [IpoMbliieHHbIe CIOCOOBI TOyYEHUsI METAJIOB U CIIABOB. XMMUYECKOE 3arpsi3HEHUE
OKpY>KaloIlel cpesibl U ero nocyieAcTBUs. Poiab XuMuM B 00eCTIeYeHUN SHEPreTUYECKON 6e30MMacHOCTH.

XuMmusi U 370poBbe uyenoBeka. JlekapcTBeHHbIe cpeicTBa. lIpaBuia MCHosib30BaHUS JIEKAPCTBEHHBIX IpernapaToB. Poiab XUMHM B pa3BUTUU
MEULIMHBI.

XUMUS TUIINA: OCHOBHBIE KOMITOHEHTHI, MUILEBbIe 100aBKH. Poib XxuMuu B o6ecrieueHnu MHUIeBO 0e30M1acHOCTH.




Kocmernueckue u mnapdromepusie cpeactBa. beiroBas xumus. [IpaBuna 6e30macHOr0 HMCHONB30BaHUS IMpENaparoB OBITOBOM XMMHHU B
[MOBCEIHEBHOW KU3HU.

XUMHUS B CTPOUTENIbCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepHUabl (LIEMEHT, OETOH).

XuMus B celnbCKOM X03sicTBe. OpraHMyecKrue 1 MUHEpPaJIbHbIE YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuabl, KPACKH, CTEKJIO, KepaMuKa. MaTtepuainsl 1 31eKTpoHUKU. HaHoTexHoI0ruu.

Pacuérneble 3anaum.

Pacuérbl: Macchl BelecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacCe WU 00bEMY OJAHOTO U3 YYACTBYIOIIUX B PEAKIUU
BELIECTB, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) POYKTOB PEAKIUH, ECJIM OJJTHO U3 BEIIECTB UMEET IPUMECH, MacChl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIyKTa peakuuu,
€CJIM OJTHO M3 BEUIECTB JJAHO B BUJIE PACTBOPA C ONPEACIEHHON MaCCOBOM J0JIE paCTBOPEHHOIO BEILIECTBA, MACCOBOM JOJIU U MOJIIPHOW KOHIIEHTPALUH
BEILIECTBA B pacTBOPE, 10U BbIXOJA MPOAYKTa pEaKUU OT TEOPETHUYECKU BO3MOXKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBA3EH MpU U3ydyeHUH oOlIel 1 Heopranuyecko XxuMuu B 11 kiiacce ocyIiecTBiIseTcsl yepe3 UCIOIb30BaHUE KaK
O0IIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHATUH, IPUHATHIX B OTAEIBHBIX IPEAMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE TIOHATHUS: SIBJICHHE, HAYYHbIN (DAKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3, CUHTE3, KiIaccu(ukalys, NepuoaudHOCTb,
HaOJI0ICHNE, U3MEPEHNUE, SKCIIEPUMEHT, MOJIENb, MOICTIMPOBAHNE.

®duszuka: marepusi, MUKpOMHUP, MaKpOMHp, aTOM, DJIEKTPOH, IMPOTOH, HEUTPOH, MOH, U30TOIBI, PaAHMOAKTUBHOCTb, MOJIEKYJIA, JHEPreTHUECKUN
YpOBEHb, BEILIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, U1€aIbHbIN Ta3, (U3NUECKHE BEIIUYUHBI, €IMHULIBI U3MEPEHMUSI, CKOPOCTb, SHEPT U,
Macca.

buonorus: kierka, opranu3M, 3KocucTema, onocgepa, MeTadoanM3M, MaKpO- U MUKPORJIEMEHTBI, O€JIKH, KUPBI, YIIIEBObl, HYKJIEHHOBBIE KHCIIOTHI,
(bepMeHTbI, TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK 3HEPTUH B IKOCUCTEMAX.

I'eorpacdus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHoOrHA: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJUIyprusi, CTPOUTEIbHBIE MaTEpUalbl, CEIbCKOXO3SIIICTBEHHOE NPOU3BOACTBO, IMHILEBAs
MIPOMBIIIJIEHHOCTB, (hapMalleBTUYECKas IPOMBIIIIJIEHHOCTh, TPOU3BOJICTBO KOCMETUYECKUX MPENapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHaioB,
ANIEKTPOHHAS! IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.




ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUWU HA YIJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUU C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHMS INpeaMeTa «XHMHs» Ha YpPOBHE
cpenHero oOmero oOpa3oBaHMs BBIAEICHBI CICAYIOLIME COCTABIISIOLIME: OCO3HAHHE OOYYAIOMIMMUCS POCCUHCKON TIpakJaHCKOM HAEHTUYHOCTH;
TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH 1 CaMOONPE/IeNICHUIO; HATMYME MOTUBAIIMU K 00Y4EHHUI0; TOTOBHOCTh U CIOCOOHOCTH 00YYarOLINXCs
PYKOBOJICTBOBATHCS IPUHATHIMU B OOIIECTBE MPaBHJIAMH U HOPMaMH TIOBEACHUS; HAJIMUUE MTPABOCO3HAHUS, IKOJIOTHUECKOW KYIbTYPHI; CIOCOOHOCTh
CTaBUTH LIEJIU U CTPOUTH KU3HECHHBIE IIJIaHBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPEAMETa « XUMHUS OTPAKAIOT C(POPMUPOBAHHOCTH OIBITA TIO3HABATEIILHOW U MPAKTHYECKON JeSITeTbHOCTH
o0yyJaroIuxcs B Ipolecce pealn3alul 00pa3oBaTelbHOMN e TeTbHOCTH.

JIM4HOCTHBIE PE3ybTaThl OCBOEHUS IpeaMeTa « XUMUS» OTPAKaIT C(POPMUPOBAHHOCTH OIbITA IO3HABATENbHOM U IPAKTUUECKON JESATEIbHOCTH
o0yyaroIuxcs B Ipolecce pealn3alui 00pa3oBaTelbHOMN e TEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

0CO3HaHMS 00YYarOIUMUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 0053aHHOCTEH, yBaXKCHHS K 3aKOHY U MPABOIIOPAIKY;

MIPEACTABJICHUS O COLMAIbHBIX HOPMax U IIPaBUJIaX MEKINYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATETbHOCTH INPH CO3AAHUU Y4YEOHBIX NPOEKTOB, PELICHUMM Y4eOHBIX U IMO3HABaTENbHBIX 3ajad,
BBIITOJIHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH NOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS], IOTUKY M apI'yMEHTHI APYTUX NP aHAJIM3€ Pa3IUUHbIX BUIOB YUeOHOH AEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

LIEHHOCTHOT'O OTHOLIEHUS K UICTOPUYECKOMY U HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUU;

YBaXXEHMsI K MPOLIECCY TBOPUECTBA B 00JIACTU TEOPUH U MPAKTUYECKOTO MPUIIOKEHUSI XUMHUH, OCO3HAHUS TOTO, UTO IaHHbIE HAYKH €CTh Pe3yibTaT
JUTUTENbHBIX HAOMI0JICHUH, KPOTIOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IOMCKOB, IIOCTOSHHOTO TPYy/1a YYEHBIX U IPAKTUKOB;

MHTEpeca W IO03HABATENbHBIX MOTHUBOB B IOJIYYEHHUU U MOCIEAYIONIEM aHadu3e HWH(OpPMAlUU O MEPEIOBBIX JOCTHXKEHUSAX COBPEMEHHOM
OTEYECTBEHHOU XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOI'0 CO3HAHUSA, ITUYECKOI0 IIOBEICHMUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAllUU, CBSA3aHHBIE C XUMUUYECKUMH SIBICHUSMHU, U IPUHUMATh OCO3HAHHbBIE PELIEHUS, OPUEHTUPYSICh HA MOPaIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE MOBEACHUE U MOCTYIIKM CBOMX TOBApHILEH C MO3UIMN HPAaBCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS
IIOCJIEICTBUM MOCTYIIKOB;

4) hopMHUpPOBaHUS KYJIbTYPbI 3/10POBbI:



MOHUMAaHUS IEHHOCTEH 30pOBOTo 1 0e30MacHOro 00pasa )KHU3HU, HEOOXOANMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (pr3ndeckomy nu
MICUXUYECKOMY 370POBBIO;

COOJIIO/IEHHSI TPaBUII 0€3011aCHOTO OOPAIIEHNs C BeIECTBAMHU B OBITY, IIOBCEJHEBHOW KU3HU, B TPYAOBOU EATEIBHOCTH;

IMOHUMAaHUWA NCHHOCTU NpaBUJI MHAUBUAYAJIBHOI'O U KOJUICKTHBHOI'O 0€e301IacHOrO MOBCACHHUA B CUTYyALIUAX, YI'POXAOIMUX 3J0POBbIO U KU3HU
JIFOJIEH;

OCO3HAHMA MOCIEICTBUIA U HETIPUATHS BPEIHBIX MPUBBIUEK (YHOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOro BOCIIMTAHUS

KOMMYHHKATHBHOW KOMITETEHTHOCTH B y4eOHO-UCCIICIOBATEIBCKON JEATEeIbHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUYECKON W IPYrHMX BHIAX
IEATENLHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4aCTHE B PEIICHUH MPAKTUYECKHUX 33/1a4 COIMAIBHOM HAIIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3Y4YEeHUIO MPOeCcCHil pa3IMuHOro poja, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS NIPEIMETHBIX 3HAHUH 110 XHUMUH;

YBOXKEHUS K TPYLY, JIFOJSAM TPYAa U PE3YIbTATaM TPYJIOBOM JEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHAMBUAYaJIBHOIN TPAaeKTOpUHU 00pa3oBaHus, Oyaymiei npodeccuu 1 peaan3auui COOCTBEHHBIX JKU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIIECTBa;

6) IK0JIOTHYECKOTO BOCTIHTAHUSA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOUICHHUS K IPUPOIC KaK HCTOYHUKY CYIIECTBOBAHUS JKU3HU Ha 3eMIIc;

MOHUMAaHHMs TJ100aJbHOTO XapaKTepa HKOJOTHYECKUX MPOoOJieM, BIUSHUS YKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOAHON U COLUMAIBbHOM
Cpensl;

OCO3HaHMS HEOOXOAUMOCTH MCIIOJIb30BaHUS JOCTHXKEHUH XUMHUU JIJIs1 pEIIeHHs] BOIPOCOB PALMOHAIBHOTO MPUPOI0TIONIE30BAHMS;

aKTUBHOTO HENpUATUS JEHCTBUM, NPUHOCAIIMX Bped OKpYXKaollell NpUpOJHOM cpene, yMEHMsI INPOTHO3UPOBATh HEOIAronpHsITHbIE
HKOJIOTUYECKHUE TOCIIEACTBUS IPEANPUHUMAEMBIX JE€MCTBUI U TPeIOTBpaIlaTh UX;

HaJIN4YHA pa3sBUTOr0 3KOJOTHMYCCKOI'0 MBIIIJICHUA, DKOJIOTHUECKOH KYJIBbTYPBHI, OIbITa ACATCIbHOCTH DKOJIOTHYUECKOM HAIpaBJICHHOCTHU, YMCHUA
PYKOBOJICTBOBATHCS] UMU B [T03HABATEIbHOM, KOMMYHUKAaTUBHOM U COIIMATIBHOM MPaKTHKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO NPOTUBOCTOSThH HJ1€0JIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHHMs CelM(UKN XMMUU KaK HayKH, OCO3HaHMA €€ poiii B (POPMUPOBAHUM PALIIOHAIIEHOTO HAYYHOT'O MBIIIICHHUS, CO3/IaHUH 1IeTIOCTHOTO
MMpEaACTaBICHUA 00 OKpYyXKarmeM MHUPE KaK O €AWHCTBC MPUPOJAbI U YCJIIOBCKA, B IMO3HAHUH IMPUPOIHBIX SaKOHOMepHOCTeI\/'I U pCHICHUN HpO6HeM
COXpaHEHMs IPUPOJHOTO PAaBHOBECHS;

yOEeKAEHHOCTH B 0COO0OM 3HAUMMOCTH XMMHUU JJIsl COBPEMEHHOW HUBUIM3AIMU: B €€ I'YyMaHHCTUYECKOW HANpaBJI€HHOCTH M Ba)XKHOH poJid B
CO3JIaHMH HOBOM 0a3bl MaTepUaAIbHOM KYJIbTYPBI, B PELICHUH ITT00AIbHBIX POOIeM YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA — CHIPEBOM, YHEPI€TUUECKOH,
TIUAIIEBON M AKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICUEHUH YCJIIOBHM YCIIEIIHOTO TPY/a U SKOJOTUYECKH KOMGMOPTHOU KU3HHU
KaX/10TO 4JIeHa O0IeCTBa;



€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHHUS CYHUIHOCTH METOJOB IO3HAHUSA, HUCIHOJB3YEMBIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH
MCIOJIB30BATh MOTy4aeMble 3HAHUS Ui aHaJIN3a U OOBSICHEHUS SIBICHUI OKPYKAIOIIETO MUPA U MPOUCXOAIUX B HEM M3MEHEHH, YMEHHS JeNaTh
000CHOBaHHbBIE 3aKIIOYEHUS Ha OCHOBE HAYYHBIX (DAKTOB U UMEIOLIUXCSI TAHHBIX C LIEJIbI0 OMYyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATENBHO UCIIOIB30BaTh XMMUYECKHE 3HAHUS IS PELICHUS TIPOOJIeM B PEaTbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM e TEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPA30BAaHHIO, K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHHWH 10 XMMUU B
COOTBETCTBHUH C KU3HEHHBIMH MMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHBIX cepax MpodhecCHOHATbHON 1eATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3yIbTaThl OCBOSHHSI IPOrpaMMBbI 110 XUMHUH HA YPOBHE CpeIHEro o011ero o0pa3oBaHus BKIOYALOT:

3HaYMMBbIe IS ((OPMUPOBAHUS MHUPOBO33PEHHS 00YJAIOMINXCS MEKIUCIUIUTMHAPHBIE (MEXITPEIMETHbIE) O0IIeHAYYHBIE TIOHSATHS, OTPAKAIOIINE
LIEJIOCTHOCTh Hay4YHOH KapTHHBI MHpa U CHelU(UKY METOJIOB MO3HAHMs, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPIHUs,
SBJICHHE, MPOIECC, CUCTeMa, HAyYHBIH (aKT, MPUHINI, THUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIelOBaHHE, HAOIIOJCHUE, M3MEpEeHHeE,
HKCHEPUMEHT U JIpYTHe);

YHHUBEpcaJbHbIEe YueOHbI€ 1elicTBU (I03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHbIE), 0O0ecrieunBaomye popmMupoBaHue (yHKINOHATBHOM
IPaMOTHOCTH U COLIMAIbBHOM KOMIETEHIIMH 00yJaronuxcs;

CIOCOOHOCTH 00y4arOIINXCsl UCIIOB30BaTh OCBOCHHBIE MEXKIMCLIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE IeHCTBUS
B [TI03HABATEJILHON M COLMAJIBHOM MPAKTHUKE.

MeTtanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU yU€OHBIMHU [103HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATHBHBIMU
JNENUCTBUAMMU.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a30Bble JIOTHYeCKHE IeHCTBHSA:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OMPECACIIATh HEIN ACATCIBHOCTHU, 3adaBas MapaMETphbl U KPUTCPHUU UX AOCTHUKCHUA, COOTHOCUTH PE3YIIbTATHI ACATCIBHOCTU C ITOCTABJICHHBIMU
LEJISIMH,

HCIIOJIB30BAaTh IMPU OCBOCHUU 3HaHUHU HpI/IéMBI JIOTUYCCKOI'0 MBIINUICHUA: BBIACIATH XAPAKTCPHBIC MPU3HAKHN HOHATHH U YCTaHAaBJIMBATb HX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 7Sl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUM;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUH IAJIA KJ'IaCCI/ICbI/IKaHI/IH BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

yCTaHABIMBATh MPUUYUHHO-CIIEICTBEHHBIEC CBA3H MEXKIY U3Y4aeMbIMH SIBICHUSIMH,



CTPOUTH JIOTUYECKHE pAaCCYXIEHUs (MHIyKTHBHbIC, JE€AYKTUBHbIC, I10 aHAJOTHH), BBISBIATh 3aKOHOMEPHOCTH U MPOTHUBOpEUYHUs B
paccMaTpruBaACMBbIX SABJICHUAX, (bOpMy.HI/IpOBaTb BbIBOJbI U 3aKJIIOUYCHUS,

MIPUMEHSITH B MIPOLIECCE MO3HAHUS UCTIOIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPEOOPa30BbIBATH MOJICIIbHBIE IPEACTABICHUS —
XUMUAYECKHH 3HaK (CMMBOJ) 3J€MEHTa, XUMHUYecKas (opMmyla, ypaBHEHHE XHMHYECKOH PEaKIUu — MPU PEIICHHH YYeOHBIX MO3HABATENIBHBIX U
MIPAaKTUYECKUX 3a]a4, IPUMEHATh HA3BAHHBIE MOJIETIbHBIE ITPEACTABICHUS JIJ15 BBIABICHHS XapaKTEPHBIX IPU3HAKOB M3y4aeMbIX BEILIECTB U XUMHUUYECKHUX
peaKuui.

2) 0a3oBbIe HCCJIeA0BaTeIbCKHE TeHCTBUS:

BJIaACTb OCHOBAMHU METOJ0B HAYUHOT'O IMO3HAHHWA BEIICCTB U XUMHWYCCKUX peaKLIPIfI;

(dbopMynupoBaTh LEIN M 33/Ja4d MCCIEAOBAaHUSA, UCIOIb30BaTh MOCTABICHHBIE U CAMOCTOATEIHHO CHOPMYIHPOBAHHBIE BOMPOCHl B KauECTBE
MHCTPYMEHTA MO3HAHUS M OCHOBHI JIs1 ()OPMHUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CYXKIICHHIA,

BIIa/IETh HABBIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEJCHHS YUEHUYECKUX IKCIEPUMEHTOB, COBEpPIIICHCTBOBATh YMEHUSI HAOIIOAATh 32
XOJIOM TIPOIIeCcca, CAMOCTOSTEIHHO MPOTHO3UPOBATE €TI0 PE3YJNIbTaT, (HOPMYITHPOBATH 0000IIEHNUS U BBIBOIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTATOB
UCCIIeTIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoaeIaHHON padoTe;

HpI/IO6p€TaTB OIIBIT yLIeHI/I‘-IGCKOI\/JI HCCHGILOB&TGHBCKOﬁ u HpOGKTHOfI ACATCIIbHOCTHU, ITPOABJIATH CIIOCOOHOCTH Y TOTOBHOCTE K CaMOCTOATCIIBHOM Y
MIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJOB ITO3HAHUSA.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX WH(pOpMaIuu (HaydYHO-MOMYJspHAS IUTEPATypa XUMUIECKOTO CO/IeP KaHMsI, CIIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHanM3upoBaTh WHOOPMAIMIO PA3IMYHBIX BUIOB U (OPM TPEACTABICHHS, KPUTUUYECKU OLIEHUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTb;

(hopMyTUpOBaTh 3aMPOCHl M MPUMEHSITh PA3JIMYHBIE METOJIBI IIPU MIOUCKE B 0TOOpE MHGOPMAITIH, HEOOXOIUMOM JIJIs1 BBITIOTHEHUS yUeOHBIX 3a/1a4
ONPEAEIIEHHOTO THUIIA;

HpI/IO6p€TaTI> OIIBIT UCITIOJIB30BaHUS I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTHH U PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMANBHYIO (popMy MpencTaBieHust HHPopMauu (CXeMbl, rpaQuKu, TuarpaMMBbl, TAaOIUIBI, PUCYHKH U IPYTHE);

HCIIOJIb30BaTh HAYYHBIN SI3bIK B KauecTBE CpPEeACTBa IpH paboTe ¢ XMMUYECKOW MHPOpMaLUeil: MPUMEHITh MEXIpeaMETHbIE ((hU3nuecKkue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOIIBI, (hopMyIibl, aOOpeBHATypbl, HOMEHKIATYPY;

HCIIOIh30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKJIa€MOI TeMBbI B X0JIe JUajiora U/UiH JUCKYCCHH, BBICKAa3bIBAaTh UJIEH, (POPMYTUPOBATH CBOU
MIPEAJIOKEHUS OTHOCUTEIILHO BBINIOJHEHNUS MTPEIIOKEHHOMN 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN Pe3yIbTaTOB I103HABATEIbHON AEATEIbHOCTH, IIOJYYEHHBIX CAMOCTOSTENIBHO WIM COBMECTHO CO CBEPCTHHUKAMU IIPU
BBITIOJTHEHUH XUMHYECKOI0 SKCIIEPUMEHTA, PAKTUYECKOM pabOThI 10 HCCIEA0BaHNIO CBOMCTB U3y4aeMbIX BEIIECTB, peau3alui y4eOHOro IpoeKTa, 1
(bopMyIMpOBaThH BBIBOBI I10 pe3yabTaTaM MPOBEIEHHBIX NCCIIEA0BAHHUM MyTEM COTIIACOBAHUS MO3UIMIA B X0/1€ 00CYX/IeHUS 1 00MeHa MHEHHSIMH.



PeryasiTuBHble yHUBepPcaJbHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITEJILHO IJIAHUPOBATh U OCYIIECTBIISATH CBOIO MIO3HABATEIBHYIO JEATENBHOCTD, ONIPEEIsisl €€ 1eNIN U 3a1a4i, KOHTPOJIUPOBATh U 110 MEpPE
HE0OXOIMMOCTH KOPPEKTUPOBAThH Mpe/IaraeMblii alifOPUTM JEHCTBUI MIPH BBHIOJHEHUN YY€OHBIX M HMCCIIEI0BATENLCKUX 33/a4, BHIOMpaTh Hanboee
3¢ GEKTUBHBIN CIIOCOO WX PEIICHHS ¢ YIETOM MOTyYSHHS HOBBIX 3HAHUH O BEIIECTBAX M XMMUYECKHUX PEaKIUIX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ysibTaThl OCBOEGHUS IMPOrpaMMbl 110 XMMHUU Ha YriyOJIEHHOM YpOBHE HAa YPOBHE CpelHero oouiero oOpa3oBaHUsS BKIIIOYAIOT
cnienupuyeckue s yaeOHOTOo npenaMeTa «XuMUs HayqHbIe 3HAaHUS, YMEHUS M CTIOCOOBI ICHCTBHI 10 OCBOSHHIO, MHTEPIIPETALIUH U TIPE0OPa30BaAHUIO
3HAaHUH, BUJbBI JEATEIBHOCTH IO IOJIyYEHHIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CUTYalMsX, a TaKXKe B PealbHbIX
KU3HEHHBIX CHTyalUsX, CBS3aHHBIX C XuUMHEH. B mporpamme no XMMHM DpPEIMETHBIE pe3yJibTaTbl IPEACTABICHBI II0 TOAAM HW3Y4YECHUS.

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasl XUMUs» OTPaXKaroT:

c(OpPMHUPOBAHHOCTH MPEACTABICHUI: O MECT€ U 3HAUEHWHU OpPraHMYECKON XMMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B 0OecreyeHUH
YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA B PEIICHUHU NMPOOJIEM SKOJOTMUYECKOW, SHEPreTMYECKOW M MUIIEBOM 0€30MacHOCTH, B Pa3BUTHHM MEAMLIUHBI,
CO3/IaHUU HOBBIX MAaTE€pHAJIOB, HOBBIX HCTOUHUKOB SHEPTUH, B 00ECIIEUEHUH PAllMOHATIBHOTO NPUPOI0NO0Ib30BaHNus, B GOPMHUPOBAHUN MUPOBO33PEHUS
1 0011el KyIbTyphl YellOBeKa, a TAK)Ke SKOJIOIMYECKH 0O0OCHOBAaHHOT'O OTHOLIEHHUSI K CBOEMY 3/I0POBbIO U IPUPOIHOIL cperie;

BJIa/ICHUE CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpasi BKJIKOYAET: OCHOBOIOJIATAIOIINE TTOHATHS — XUMUYECKHM 3JIEMEHT, aToM, SIIPO U 3JIEKTPOHHAS
00osouKka aToma, s-, P-, d-aTOMHBIE OpOHTANH, OCHOBHOE U BO30YXKIEHHOE COCTOSHHS aToMa, TMOPHIM3alis aTOMHBIX OpOUTaNe, HOH, MOJICKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKHUCICHHS, XMMHUUYECKasl CBSI3b, MOJIb, MOJIIpHAs Macca, MOJIIPHBIA O00BEM, YIJIEpOJIHBIM CKEJeT,
(byHKIMOHATBHAS TPYIINA, paAuKall, CTPYKTypHbIe (opMyIIbl (pa3BEPHYTHIE, COKpALIEHHbIE, CKEIETHBIE), U30MEpHUs CTPYKTYPHAsl U IPOCTPAHCTBEHHAS
(reomeTpuueckasi, OTUYecKas ), U30Mepbl, TOMOJIOTHYECKHUH psiJl, TOMOJIOTH, YTIIEBOJOPOIbI, KUCIOPO- U a30TCOAepkKalllie OpraHuYeCKIe COeAMHEHMUS,
MOHOMeEp, TMOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIpPHBIE COCTUHEHHUs; TEOPHH, 3aKOHBI (mepuonunueckuit 3akoH J[. . MenneneeBa, Teopus
CTpoeHHs opraHndeckux BemecTB A. M. ByTiepoBa, 3aKkoH coXxpaHeHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS U MIPEBPALCHHS SHEPTUHU NTPU XUMUYECKUX
peaxknusix ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3bIK XMMHUH, MUPOBO33PEHUECKNE 3HAHMS, JIEXKAIINE B OCHOBE [IOHUMAaHUS IPUUNHHOCTHA U CUCTEMHOCTHU
XUMHUYECKUX SIBJICHUI; PEACTAaBIECHUS O MEXaHU3MaX XUMHUUECKHUX peaklnil, TepMOJUHAMUYECKUX U KUHETUYECKIX 3aKOHOMEPHOCTSX UX MPOTEKAHHUS,
O B3aMMHOM BJIMSIHUM aTOMOB U T'PYIII aTOMOB B MOJIEKyJaX (MHIYKTUBHBIN U Me30MepHbIi 3¢ ¢exTsl, opuenTantsl I u Il pona); dakromoruueckue
CBEJICHMSI O CBOMCTBAX, COCTaBE, OJIYYeHUH 1 0€3011aCHOM HCIOIb30BaHUH BaXKHEUIIINX OPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOM 1€ATEIbHOCTH
YeJI0BEKa, OOIMX HAyYHBIX MPUHIUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA (Ha MPUMEpE NMPOU3BOACTBAa METAHOJA, NepepabOTKU HEPTH);



c(OPMHUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTEpHbIE NMPU3HAKU IOHATHH, YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOLIHE
IIOHATUSA [IPU ONMCAHUM COCTaBa, CTPOCHMS U CBOMCTB OPraHUYECKUX COCIMHEHUN;

c(OPMHPOBAHHOCTb YMEHUII:

MCIOJIb30BATh XMMUYECKYIO0 CUMBOJIHMKY JUIS COCTABICHHS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYII
OpPraHUYECKUX BEILECTB;

COCTABJIAITh YPABHEHUs XMMHUYECKUX DPEAaKUMW M PACKpbhlBaTh MX CYLIHOCTb: OKHMCIIHUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHHs SJIEKTPOHHOTO OajlaHca ATUX peakLUil, peakinii MFOHHOro OOMeHa IyTEM COCTaBJICHUS MX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

M3TOTaBIMBATH MOJEIN MOJIEKYJI OPIraHUYECKUX BEIIECTB I MIUTFOCTPALMU UX XUMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUI: yCTAHABJIMBATh NPUHAAJIE)KHOCTh U3YYEHHBIX OPIraHUYECKHUX BEIIECTB 10 UX COCTaBY U CTPOCHHIO K OIPEACIEHHOMY
KJIaccy/TpyImie COeqUHeHNH, 1aBaTh UM Ha3BaHMA 10 cucteMarndeckoit Homenkiatype (IUPAC) u npuBouTh TpUBHAIBHBIC HA3BAHUS IS OTIACIBHBIX
IIPEJCTaBUTENIEH OPraHUYECKUX BELIECTB (3TUJICH, AlleTUJIeH, TOIYOJ, INIMLEPUH, 3TWICHIJMKOIb, (eHos, GpopManabaerul, aueTalbleru, aleToH,
MypaBbHHAs KHUCJIOTa, YKCYCHas KHCJIOTA, CTEapHHOBAs, OJICMHOBAs, MAJIbMUTHHOBAs KHUCIIOTHI, TJUIHMH, aJlaHWH, MalbTo3a, (PYKTO3a, aHWIWH,
JTMBHHUI, U30MPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHPOBAHHOCTH YMEHUS OIPENENIATh BUJ XUMHUYECKON CBSI3M B OPraHUYECKHUX COCIMHEHMSIX (KOBaJCHTHAs M MOHHAs CBS3b, G- M M-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSTH MTOJIOKEHHS TEOPUHU CTPOSHUS OpraHnueckux BemiectB A. M. BytiiepoBa aiisi 00bsICHEHUST 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTAaB, CTPOCHUE, (PU3NUECKHE U XUMUYECKNE CBONCTBA TUITMYHBIX MPEACTaBUTEICH pa3InYHBIX
KJIACCOB OPraHUYECKHUX BEILECTB: AJIKAHOB, NUKIIOAIKAHOB, AJIKEHOB, AJIKAJUEHOB, aJIKUHOB, apOMATUYECKUX YIJIEBOJOPOIAOB, CIIUPTOB, albIETUIOB,
KETOHOB, KapOOHOBBIX KHUCJIOT, MMPOCTHIX U CIOXKHBIX A(UPOB, )KUPOB, HUTPOCOEAUHEHUH U aMUHOB, aMUHOKHCIIOT, O€JIKOB, yIJIeBOJOB (MOHO-, TU- U
IIOJINCAXAPUIOB), UIUIFOCTPUPOBATh T€HETUYECKYIO CBSI3b MEKIY HUMH YPABHEHMSIMM COOTBETCTBYIOIIMX XMMHUYECKHMX PEaKLUUN C MCIIOIb30BaHHEM
CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHHs IMOATBEPXKAATh HA KOHKPETHBIX MPHUMEpax XapakTep 3aBUCUMOCTH PEAKIMOHHOM CIOCOOHOCTH OpraHMYeCKUX
COEIMHEHUH OT KPaTHOCTH U TUIA KOBAJIEHTHOW CBA3M (G- U M-CBS3M), B3AUMHOI'O BJIMSHHS aTOMOB U I'PYIIIl aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHUS XapaKT€PU30BATh UICTOUHUKHU YTIIEBOJIOPOTHOTO CHIPbsl (HEPTH, MPUPOIHBIH Ta3, yrojb), CIOCOOB! €ro nepepaboTKu
U IPaKTHYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH;

c(OPMHPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHMH O €CTECTBEHHO-HAyYHBIX METOJaX MO3HAHUS — HAOJIOJCHUH, U3MEPEHUHU, MOJIEIUPOBAHNUH,
JKCIIEpUMEHTE (pealbHOM U MBICIEHHOM)  YMEHUS IPUMEHSATh 3TH 3HAHUS,

c(OPMHPOBAHHOCTh YMEHHSI NMPUMEHSATh OCHOBHBIE OIEpaIlMM MBICIUTEIBHOM JEATENbHOCTH — aHajdW3 U CHHTE3, CpaBHEHHUe, o0oOIIeHue,
CUCTEMATHU3ALNIO, BBISIBIIEHUE TPUYMHHO-CIIEACTBEHHBIX CBSI3€H — I N3YYEHUSI CBOMCTB BEIIECTB U XUMUYECKHUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHUMU: BBIABIATH B3aUMOCBSA3b XMMUYECKHUX 3HAHUM C MOHATUSAMH U MPEICTABICHUSIMHU JIPYTHX €CTECTBEHHO-HAYYHBIX
MpeIMEeTOB 1 00Jiee 0CO3HAHHOTO TOHUMAaHUS CYIIIHOCTH MaTepuaibHOIO €IMHCTBA MUPA, UCII0JIb30BATh CUCTEMHBIE 3HAHUS 110 OPraHUYECKON XUMHUH
111 OOBSICHEHUS U IPOTHO3MPOBAHHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;



cOpPMHUPOBAHHOCTh YMEHHIl: MPOBOIUTH PACUYETHl MO XUMHYECKHUM (OpMysIaM M YpaBHCHUSAM XHMHYCCKUX PEaKIUH C HCIOJIb30BaHUEM
¢usnveckux BeMWYMH (Macca, 0O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI I10
HAXOX/ICHUIO XUMHYECKOW (OPMYJIbl BEIIECTBA 1O W3BECTHBIM MACCOBBIM JOJIAM XHMHYECKHX SJIEMEHTOB, MPOAYKTaM CrOpaHHs, IIOTHOCTH
ra3000pa3HbBIX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHIl: IPOrHO3UPOBATh, AHAJTM3UPOBATh U OLICHUBATH C MO3UIIUI IKOJOTHUYECKOH OE30MaCHOCTH MOCICICTBUS OBITOBOM H
MIPOM3BOJICTBEHHOMN JCSTEIBHOCTH YEIOBEKa, CBA3aHHOM C mepepabOTKON BEHISCTB, MCIIOJIL30BaTh MOJYYCHHBIC 3HAHUS I MPUHSITHS TPAMOTHBIX
pelieHuit mpo0seM B CUTyalUsAX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHI: CaMOCTOSTENIFHO IUIAHUPOBATh M IMPOBOIUTH XMUMHUYECKHH HKCIEPHUMEHT (MOJyYeHHE M HU3y4eHHE CBOWCTB
OpPraHMYEeCKUX BEIIECTB, KAYECTBCHHBIC PEAKIUH YIIICBOAOPOIOB Pa3IMYHBIX KJIACCOB M KHUCIOPOJCOAEPIKANIMX OPraHUYECKHX BEIIECTB, PEIICHUE
IKCIIEPUMEHTABHBIX 3aJad MO PAClO3HABAHHIO OPraHUYECKHX BEIIECTB) C COOJIOJCHMEM MpaBWJI 0E30MacHOro OOpaIleHHsl C BEUIECTBAMU M
7a00paTopHBIM  00OpyZOBaHHEM, (GOPMYIMPOBATh IIE]Ib HCCICAOBAHUSA, NPEACTABIATh B pa3iudHOW (GopMe pe3ynbTaThl SKCIIEPUMEHTA,
AHAJIIM3UPOBATD U OLICHUBATH UX JOCTOBCPHOCTD,

cOpPMHUPOBAHHOCTH YMEHHIA:

COOJIIO/IaTh TIpaBHJIa AKOJIOTHYECKH IeJIECO00Pa3HOTr0 MOBEACHHS B OBITY U TPYJOBOW JIESITEIBHOCTU B IIEJISIX COXPAHEHUsI CBOETO 310pPOBbS,
OKPYKaIOIIeH MPUPOIHOM CPEIbl U TOCTHKEHHS €€ YCTONYNBOTO Pa3BUTHS,

OCO3HaBAaTh OIIACHOCTH TOKCHUYCCKOI'O I[eﬁCTBHH Ha JKUBBIC OPraHU3Mbl OHpeIIeJIéHHI)IX OpTraHN4YC€CKUX BCIICCTB, IOHUMAs CMBICII ITOKAa3aTCJId HI[K,

aHAJTM3UPOBATh I1EJIECO00Pa3HOCTh MPUMEHEHHUS OPraHMYECKUX BEHIECTB B IMPOMBINUICHHOCTH U B OBITY C TOYKH 3PCHHS COOTHOIICHUS PHCK-
10J1b3a;

c(OPMHPOBAHHOCTH YMEHUH: OCYILIECTBIIATH Ie/ICHAPABICHHBIA TOUCK XUMHUYECKON HH(POPMAIIUHY B Pa3IMYHBIX HCTOYHHKAX (HayuHas U y4eOHO-
HayyHas  JuTepaTypa, cpeicTBa MaccoBoM — uHpopmauuu, HWHTepHer u  Opyrue), KpPUTHUECKM  AHAIM3HPOBATb  XUMHUYECKYIO
uHpOpMaIIHIo, IepepadaThiBaTh €€ U UCTIOIB30BaTh B COOTBETCTBHHU C IIOCTABICHHON Y4eOHOH 3a/1a4ei.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMUs» OTPaKaroT:

c(hOpMHUPOBAHHOCTh MPECTABICHUN: O MaTepUATHLHOM E€IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX M T03HABAEMOCTH SIBICHHH TPHUPOABI, O MECTE U
3HAYEHUH XHMHH B CHCTEME €CTECTBEHHBIX HayK M €€ polid B 00ECIeueHHUH YCTOWYHBOTO DPA3BUTHS, B PEUICHHUH MPOOJIIEM 3KOJIOTHYECKOMH,
SHEPTeTUYECKOW W THUIIEBON 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MaTEPHUAJIOB, HOBBIX MCTOYHHUKOB SHEPrHH, B O0OECIICYCHUH
paIMOHAIBFHOTO MPUPOIOIOIB30BaHNS, B (OPMUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KyIbTyphl YeJIOBEKa, a TaKKe SKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJIEHUE CUCTEMON XMMUYECKUX 3HAHU, KOTOPasi BKIIFOYAET: OCHOBOIIOIAraloIINe MOHITHS — XUMUYECKUM 3JIEMEHT, aTOM, ]P0 aTOMa, U30TOIIbI,
3JIEKTPOHHAsT 000JI04YKa aToma, s-, P-, d-aToMHBIC OpOUTAIIH, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aTOMa, THOPUM3AIlis aTOMHBIX OpOUTAJIEH, HOH,
MOJIEKYJa, BAJIEHTHOCTbh, 3JIEKTPOOTPULIATEIHHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas CBS3b (KOBaJCHTHAs, MOHHAs, METAITNYECKas, BOJOPOIHAs),
KPUCTAJUTMYECKas peméTKa, XUMUYECKAst PEaKIIHsl, PACTBOP, MIEKTPOIUTHI, HEJIEKTPOJIUTHI, dJIEKTPOIIUTUYECKAS TUCCOIUAIINS, CTETIEHB TUCCOIUAIIHH,



BOJIOPOJIHBIN IOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTEINb, TEIUIOBOM A(PHEKT XUMHUYECKOH peakluH, CKOPOCTb XUMHUYECKOW peakIUH, XMMUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHs 3JIEKTPOJUTUYECKON auccouuanuu, nepuoanyeckuil 3akon .M. MenneneeBa, 3aKOH COXpaHEHHsSI MaccChbl
BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILLECHUS SHEPTUHU P XUMUYECKUX PEAKIMSIX, 3aKOH [TOCTOSIHCTBA COCTAaBa BEILECTB, 3aKOH JAECHCTBYIOLIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHH, MHPOBO33PEHYECKHE 3HAHUSA, JICKAIUME B OCHOBE IIOHMMAHHS INPUYUHHOCTM U CHCTEMHOCTHU
XUMHMYECKHUX SIBJICHUH; COBPEMEHHBIEC NPEICTABICHUSA O CTPOCHUM BEIIECTBA HA ATOMHOM, MOHHO-MOJIEKYJSIPHOM M HAJIMOJIEKYJSIPHOM YPOBHSX;
IIPEACTABICHUS 0 MEXaHU3Max XUMHYECKHUX peaxkuui, TEPMOAMHAMHUYECKUX
Y KMHETHYECKUX 3aKOHOMEPHOCTSX MX MPOTEKaHMsI, O XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX; (PaKTOJOTHUECKUE CBEICHUS O
CBOWCTBaxX, COCTaBe, MOJYYCHUH M OE30IaCHOM HCIOJIb30BAHUHM BAXHEHIIMX HEOPTaHMUECKUX BEIIECTB B OBITY M MPAKTHYECKOH IESITEeIbHOCTH
YeJI0BEKa, OOIMX HAyYHBIX IPUHLIUIIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUH: BBISABIATH XapaKTEPHbIC MPU3HAKU TOHATHHA, YCTaHABIMBATH UX B3aWMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHE
IIOHSTHS IIPH ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHUS MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY Ui COCTaBJICHUS ()OPMYIT BEUIECTB U YPABHEHUH XUMHUYECKUX PEaKIIHA,
cucremaruyeckyro HoMeHkIarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX BELIECTB;

c(OPMHPOBAHHOCTH YMEHHSI OTMPEACIATh BAJICHTHOCTh U CTEIIEHh OKMCIICHUS] XMMHUYECKHX JIEMEHTOB B COSJIMHEHUSX, BHJ XUMHUECKOW CBSI3U
(KoBaJIeHTHas1, NOHHAs, METAJIJIMUECKasi, BOAOPO/IHAs ), TUI KPUCTAJUINYECKOHN peIIETKH KOHKPETHOIO BEILECTBA;

c(OPMHPOBAHHOCTH YMEHHSI OOBSCHATH 3aBHCUMOCTh CBOMCTB BEUIECTB OT BHAAa XMMHUYECKOH CBS3M W THIA KPHUCTALIMYECKOW PEHIETKH,
OOMEHHBIH U TOHOPHO-AKIETITOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOH CBA3H;

c(OpPMUPOBAHHOCTh YMEHMH: KJIACCU(PHUIIMPOBATh: HEOPraHMUECKHUE BEIIECTBA 110 UX COCTAaBY, XMMHUECKHUE PEAKIIUU 10 Pa3INYHbIM MPU3HAKaM
(4ucy M COCTaBYy pearupyroulMX BEIIECTB, TEIIOBOMY 3G (EKTy peakluu, U3MEHEHUIO CTENEHEeW OKHCICHMs 3JIEMEHTOB, 0OpaTHMMOCTH, Y4aCTHIO
KaTaJau3aTopa 1 Ipyrue); CaMOCTOSTENIbHO BEIOMPAaTh OCHOBAHUSI U KPUTEPUU JJIs KJIACCU(PUKALIMU U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI Nepuoandeckoro 3akoHa [[. V1. MenzaeneeBa u JeMOHCTPHPOBATh €0 CUCTEMATU3HPYIOLIYIO,
OOBSICHUTENBHYIO M TPOTHOCTUYECKYIO (PYHKIIHH;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB M HOHOB XUMHUYECKUX JIEMEHTOB I1€PBOI0—4ETBEPTOrO NEPUOJIOB
[Mepuoanyeckoii cucrembr J[.1. MenpeneeBa, UCTONb3ysl MOHITUS «IHEPTETHUSCKHE YPOBHU», «IHEPreTUUYECKUE MOJYPOBHM», «S-, P-, d-aTOMHbIC
opOuTaNIN», KOCHOBHOE M BO30YKAEHHOE SHEPTeTUYECKHE COCTOSTHUS aTOMa»; O0BSICHATh 3aKOHOMEPHOCTH U3MEHEHHU S CBOMCTB XUMHUECKUX 3JIEMEHTOB
U WX COEIMHEHMI Mo nepuoaam u rpynmnam llepunonnueckoi cucremsl Jl. 1. MenaeneeBa, BaJleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE
CTPOEHUS UX DJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTH YMEHHI: XapaKkTepU30BaATh (oTIMCHIBATD) obmue XUMHYECKHE CBOICTBA BEIIECTB Pa3IMYHbBIX
KJIaCCOB, IOATBEPKIATh CYILIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXKIYy HEOPTaHMYECKHMMU BELIECTBAMU C IOMOIIBI) YPABHEHUH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIINI;

Cc(OPMHUPOBAHHOCTh YMEHUS PACKPHIBATh CYIIHOCTh: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM COCTABIEHHS 3JIEKTPOHHOTO
OanaHca 3TUX pPeaKIHil; peakuii HOHHOrOo 0OMeHa IyTEM COCTABIIEHHUS MX TOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUH; peakluii THPOIIN3a; peaKIuii
KOMILIEKCO0Opa3oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IMHKA U aJTIOMUHHUS);



c(OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMUYECKUX pEaKUUd ¢ y4€TOM HX IHEPreTUUYECKUX XapaKTepUCTHUK,
XapakTep U3MEHEHHs CKOPOCTH XMMUYECKON PEaKIUU B 3aBUCIMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TAK)KE XapaKTep CMEUICHUS XUMHUECKOTO PAaBHOBECHS
O/ BIMSIHUEM BHEITHUX Bo3zeicTBuid (mpunIiun Jle laTtense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPH30BATh XMMHUUYECKUE PEAKIUH, JEKAIIUe B OCHOBE MPOMBIIIJICHHOTO IOJYYEHHs] CEPHOH KHCIIOTHI,
aMMHaKa, o0II1e HayYyHbIe IPUHIIUITBI XUMUYECKUX POU3BOJICTB; 11€71ecO000pa3HOCTh MPUMEHEHHUSI HEOPTaHUYECKUX BEIECTB B IPOMBILUIEHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILIECHUS PUCK-TIONIb3a;

c(hOpMUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHHUI 0 METOJaX HAyYHOTO MO3HAHUS SABJICHUI IPUPOBI — HAOII0IeHIE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (pEaJIbHbI M MBICIEHHBIN), MCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHMs NPUMEHSATHh 3THU 3HAHMSI NIPU SKCIEPUMEHTAIBLHOM
WCCJIEIOBAaHUH BEIIECTB M JJs OOBSCHEHUS XMUMHUYECKUX SIBICHUH, MMEIOIIUX MECTO B IPUPOJE, MPAKTHUECKON IEesITENbHOCTH YeloBeKa M B
IMOBCCAHEBHOM JKU3HU;

c(OPMUPOBAHHOCTh YMEHUS BBISBIIATH B3aUMOCBSI3b XMMHUYECKHUX 3HAHUHN C MOHATHSMHU M MPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX
MIPEMETOB JUTst 00JIee OCO3HAHHOTO TIOHMMAHHUSI MaTePHaIbHOTO €TUHCTBA MHPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUEThI: C HCIIOJIB30BAHUEM IMOHITHM «MaccoBas [OJi1 BEUIECTBA B PACTBOPE» U «MOJISIpHAs
KOHIICHTPALIMSY; MacChl BEIIECTBA WM 00BhEMa ra3a 1o U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe MM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUH
BEIIECTB; TEIUIOBOTO 3 (deKTa peakiuu; 3Ha4eHHs] BOJAOPOJHOrO MOKa3aTelNss pacTBOPOB KHUCIOT M IIENOYei ¢ M3BECTHOM CTENEHbIO JUCCOLUAINY;
Macchl (00bEMa, KOJIMYECTBA BELECTBA) IPOYKTa PEAKLIUH, €CIIM OJIHO U3 UCXOHBIX BEILECTB JIaHO B BUJIE pACTBOpPA C ONpeAeIEHHON MacCOBOM o€l
pacTBOPEHHOTO BEIECTBA WU IaHO B U30BITKE (MMEET MPUMECH ); AOJIH BBIXO/IA MPOAYKTa peaKIMK; 00bEMHBIX OTHOIICHH ra30B;

c(OPMUPOBAHHOCTh YMEHUII: CAMOCTOSATENBHO TUIAHUPOBATH U MPOBOJUTH XUMUYECKUI SKCIIEPUMEHT (IIPOBEAECHHUE PEAKIMil HOHHOTO 0OMEHa,
MIOATBEPK/ICHNE KaYECTBEHHOI'O COCTaBa HEOPTaHWYECKUX BEILECTB, ONPEACIECHUE CPEbl PAaCTBOPOB BELIECTB C IMOMOILIBIO MHAWKATOPOB, U3yUYEHUE
BIIUSIHUS PA3IUYHBIX (DAKTOPOB HAa CKOPOCTh XMMHMUYECKOH peaklliy, pelieHne HKCIEepUMEHTaIbHbIX 3a/1a4 1o TeMaM «Metamiel» 1 «Hemetamis») ¢
cO0JII0ICHHEM TTpaBHIT 0€30MaCHOr0 OOPAIIEHNUs ¢ BEIECTBAMHU M JIaOOpaTOpHBIM 000pYyAOBaHUEM, (OPMYIHPOBATH LIENIb UCCIeI0BAHUS, TPEACTaBIATh
B pa3IMuHON (popMe pe3yNbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh X JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh YMEHUH: COONIO/ATh MpaBWIa MOJB30BaHMS XUMHUECKOW IMOCYA0H M J1abopaTopHBIM 000pylOBaHMEM, OOpaIleHus ¢
BELIECTBAMU B COOTBETCTBUH C MHCTPYKIMSMU I10 BBIIIOJHEHUIO JIAOOPATOPHBIX XMMHUYECKHUX ONBITOB, SKOJIOIMUECKHU 11€J1IeCO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOM [EATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3/0pOBbs, OKpPYKAIOUIEW NPUPOAHOM cpelapl M JOCTHKEHUS €€ YCTOHYHMBOTO
pa3BUTHSA, OCO3HABaTh OMACHOCTh TOKCHUYECKOIO JEHCTBHSA Ha >KMBBIE OpraHU3Mbl ONpEeAeNEHHBIX HEOPraHMYECKHUX BEUIeCTB, MOHHWMAas CMBbICI
noka3zareins [1JIK;

c(OpMUPOBAHHOCTh YMEHHUM: OCYLIECTBIIATH LI€JICHANPAaBIECHHBINA MOMCK XMMHUYECKO HH(OpMaIIMK B pa3IMYHbIX HCTOUYHUKAX (Hay4YHAs U y4eOHO-
Hay4yHas JIUTeparypa, CpeAcTBa MaccoBOMl wuHQopmanuu, WHTEpHET U Jpyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OPMAIIHIO,
nepepadbaTbIBaTh €€ U UCIOJIB30BATh B COOTBETCTBUH C ITOCTABJIEHHOHN yueOHOM 3a1adei.



TEMATHYECKOE IINTAHUPOBAHHUE

OnexTponHble (1(poBHIe) 00pa30BaTENBLHBIE PECYPCHI

10 KJIACC
Ne HaunmenoBanue pas3zaeinos u teM KonunyecTBo yacos
n/m [porpaMMel Bcero|| Kontponsubie | [Ipaktuueckue
paboThI paboTsI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH

1.1 |[Ipenmet opranuyeckoil XuMuu. Teopus 8 https://nsportal.ru/shkola/khimiya/libr
CTPOCHHSI OPraHMYECKUX COCAUHCHUH A.
M. byrneposa
|I/IT0ro TI0 paszeny H 8 H |
|Pa3)1eJ1 2. Yriesoaopoanl |
2.1 |[IpenesnbHbIC YIICBOAOPOIbI — AJKAHBI, 5 https://multiurok.ru/index.php/files/alkany-tsikloalkany.html
UKJIOATKAHBI
2.2 |HenpenenbHbIE YTIIEBOAOPOIBI: ATKCHEI, 14 1 1 https://nsportal.ru/shkola/khimiya/library
AITKaIMEHbI, aJIKHHBI
|2.3 ”ApOMaTI/ILIeCKI/Ie YIJIEBOAOPOIBI (APEHBI) H 8 H H Hhttps://nsportal.ru/shkola/khimiya/library |
2.4 |[TpupoaHbIe HICTOYHUKHU YTICBOAOPOIOB U || 4 https://multiurok.ru/files/tema-otkrytogo-uroka-v-10-klasse-
uX nepepadoTka prirodnye-istochn.html

|2.5 ”FanoreanOI/BBoz(HLIe YTJIEBOJOPOOB H 4 H

\\https://muItiurok.ru/index.php/fiIes/galogenoproizvodnye-

|I/ITOro 0 pa3jeny H 35 H

|Pa321e.11 3. Kucsiopojaconepskamue Opranndeckue coexnHeHusl

3.1 ||Criuprer. denon | 11 | [ Inttps://sportal.ru/shkola/khimiya/library
3.2 ||[KapOoHMIIbHBIC COSTUHEHUS: anbaeruabl 1 || 21 1 https://infourok.ru/teh-karta-uroka-po-himii-po-teme-
keToHbl. KapOoHOBbIe KHUCIOTHI. ClIOKHBIE karbonilnie-soedineniya
a¢upsl. XKupsl
3.3 | Vriesosw: | 9 | [ Inttps://urok.Lsept.ru/articles/591188 |
|I/IToro IO paseny H 41 H |
|Pa3zle.11 4. Azorcoaep:kaniye OpraHuyecKue CoeAHHeHus |
4.1 |Amunbr. AMumOKHCTOTHL Benku | 12 | 1 I 2 | https://resh.edu.ru/subject/lesson/4743/conspect/150741/ |




Ne HaumeHnoBanue paszienoB u TeMm | KonngectBo yacoB OnexTponHble (1(poBHIe) 00pa30BaTENbHBIE PECYPCHI

n/n [porpaMMel Bcero|| Koutponsubie | [Ipaktuueckue
paboThI paboThI

|I/IT0ro 10 paszeny H 12 H |
|Pa311e.11 S. BbICOKOMOJIEKY/ISIPHBIE COeTHHEHHSI |
5.1 | BoicokoMoneKy IpHEIe COeTMHEHHS | 6 | [ 1 | https://resh.edu.ru/subject/lesson/2435/main/ |
|I/IToro 10 pa3aemy H 6 H |
OBLIEE KOJIMYECTBO YACOB 10 102 3 6

I[MTPOT'PAMME
11 KJIACC

Ne || HammeHnoBaHue pa3aenoB ¥ TEM IPOrpaMMBbI KonnuectBo yacos OnexTponHble (1(pOoBHIE) 00pa30BaTEIBLHBIC PECYPCHI
n/m Bcero|| Konrponbubie || IIpaktiueckue

paboThI paboThI
Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
1.1 ||Ctpoenue atoma. [leproanveckuii 3akoH U 9 https://urok.1sept.ru/articles/501738
[Teproanyeckasi cucreMa XUMHYECKUX
anemenToB /I. 1. Menaeneera
1.2 |Ctpoenue Bemectsa. Muoroo6pasue emecrs | 11 || 1 | Inttps://resh.edu.ru/subject/lesson/5581/conspect/ |
1.3 |Xumuueckue peaxipu | 19 | 1 [ 3 Inttps://resh.edu.ru/subject/lesson/4938/conspect/151106/]
|I/ITOro 0 pa3feny H 39 H |
|Pa3zle.11 2. Heopranuyeckasi XuMHust |
2.1 |Hemerasmis 31 1 3 https://resh.edu.ru/subject/lesson/5939/conspect/
https://resh.edu.ru/subject/lesson/5939/conspect/
2.2 ||Meraibl 23 1 2 https://resh.edu.ru/subject/lesson/3493/conspect/151212/
https://resh.edu.ru/subject/lesson/5814/start/

|I/IT0ro o pazjaeny H 54 H |
|Paszle.11 3. XuMus 1 )KU3Hb |
|3.1 HMCTO,[[BI [MO3HAHUSA B XUMUHU. XUMHUSA U KU3Hb H 9 H H Hhttps:// resh.edu.ru/subject/lesson/3504/conspect/ |



https://resh.edu.ru/subject/lesson/5581/conspect/
https://resh.edu.ru/subject/lesson/5939/conspect/
https://resh.edu.ru/subject/lesson/3493/conspect/151212/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/3504/conspect/

Ne || HammeHoBaHUE pa3leliOB U TEM MPOrPaMMbI ‘ KonnuecTBo yacos OnexTponHble (1(poBHIe) 00pa30BaTENBLHBIE PECYPCHI
n/m Bcero|| Konrponbubie || IIpaktiueckue
paboThI paboThI
Wroro mo pazneny “ 9 “ 4 8




ITOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

No Tema ypoka KonnuectBo yacoB DNeKTpOHHBIC IUPPOBHIE
n/n Bcero| Konrponsnsie | ITpakTuueckue 0bpazoBaTeNbHEIE PeCypCEI
paboThI paboThI

1 |[[IIpeamer u 3HaYeHHE OPTraHUYECKON XUMHUH, 1 https://m.edsoo.ru/48G4H34K4
HpPE/ICTaBICHNUE O MHOTOOOPa3uU OPraHUYECKIX
COeIMHEHUH ||

2 |[[DnexkTpoHHOE CTpOCHHE aToMa yriepoaa (OCHOBHOE U 1 https://m.edsoo.ru/ODI6T8LI9R
BO30YXKIEHHOE COCTOSIHS ). BaeHTHBIC BO3MOKHOCTH
aToma yriuepoaa]|

3 |[[Xumuueckas CBS3b B OPraHUYSCKUX COCAMHECHUSX. 1 https://m.edso00.ru/C42CCDY5S
Mexanu3Mbl 00pa30BaHUs KOBAJCHTHOW CBS3U, CIIOCOOBI
paspbiBa CBA3EH] |

4 |[[Teopus cTpoeHHs OpraHUYECKUX coeluHEeHUH A. M. 1 https://m.edsoo.ru/MIAFQ4PQO
Bbytneposa]]

5 |[[Buasl u3omMepuu: CTPyKTypHasi, IPOCTPAHCTBEHHAS. 1 https://m.edsoo0.ru/GN3QZ8AHX
DJeKTPOHHBIC YPPEKTH B MOJICKYJIaX OPTaHHYECKUX
COCTMHEHUH ||

6 |[[IIpeacraBneHue o KIacCH(pUKALUU U CUCTEMaTHIeCKast 1 https://m.edsoo.ru/P6AQNOU22
Homenkiarypa (IUPAC) opranndeckux BemiecTs|]

7 |[[Kmaccudukamnms peakiiuii B OpraHMYECKON XUMUH ] | https://m.edsoo.ru/M5DJY MPOM

8 |[[CucTtemaruzarms u 00001IEeHNE 3HAHUH 110 TeMe] | https://m.edsoo.ru/SKOA3EB67

9 |[[AnkaHBI: TOMOJIOTHYECKHH psif, 00Mmas popmyia, https://m.edsoo.ru/SHWFWZ174
HOMEHKJIATYypa M U30MEPHs, SIIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII] |

10 |[[®Pusnueckue U XUMHUYECKHE CBOMCTBA AlIKaHOB] | https://m.edso0.ru/GV8LNQJ3X

11 |[[Haxoxnaeunue ankaHoB B npupoze. CrocoObl MoTy4eHus https://m.edsoo.ru/AB2ZKXXIZ

Y IPUMEHEHUE ATKAaHOB] |



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ

Ne Tema ypoxka KonunuecTBo 4acos DNeKTpOHHBIE IUPPOBBIE
n/n Beero| Kontponsabie | [Ipaktudeckue 06pasoBaTebHbIC PeCypChl
paboThI paboThI
12 |[[Uukmoankanbl: obmiast popmyrna, HOMEHKIATYpa U 1 https://m.edso00.ru/Q4B590Q1A
U30Mepusi, 0COOCHHOCTH CTPOCHUS U XUMHUECKHX
CBOICTB, CIIOCOOBI IOJyYEHUs U IPUMEHEHUE] |
13 |[[PemeHune pacu€THBIX 33729 HA ONPEICTICHIE 1 https://m.edsoo.ru/ED66JALEK

MOJIEKYJISIPHOUM (POPMYJIIbI OPTaHHMUYECKOTO BEIIECTBA I10
MAacCOBBIM JOJSM aTOMOB 3JIEMEHTOB, BXOISIIHUX B €TI0
coctaB. CrucremMaru3aius u 0000IIeHIE 3HAaHUH 10 Teme] ]

14 |[[AnkeHBI: TOMOJIOTHUECKUH psijl, oO1as popmya, 1 https://m.edsoo.ru/NCGOE2KO0J
HOMECHKJIATypa, JIEKTPOHHOE M POCTPAHCTBEHHOES
cTpoeHue Mosiekyi. CTpyKTypHas U IIHUC-TPaHC-U30MEpPHs
AJKEHOB] |
15 |[[®Pusnueckue n XUMUYIECKHE CBOMCTBA allkeHOB. [IpaBmio| 1 https://m.edsoo0.ru/6 XZHRIRTW
MapkoBHUKOBA] |
16 |[[CrocoObl mony4eHus ¥ MTPUMEHEHHE aIKEHOB] | https://m.edsoo.ru/Y8ODCR6ZN
17 |[[IIpakTuueckas padota Ne 1 mo treme "[lomyuenne 1 https://m.edsoo.ru/HHCGPAVH5
ATUJIEHA U U3yYEHHUE €ro CBOMCTB"]]
18 |[[Pemenne pacuéTHBIX 33724 Ha ONpeICTICHIE 1 https://m.edsoo.ru/ XYWNMAYNA
MOJIEKYJISIPHOM (pOpPMYJIbl OpraHMUECKOT 0 BEIIEeCTBA] |
19 |[[AnkagueHsl: CONPsHKEHHBIC, H30JIMPOBAHHBIE, 1 https://m.edsoo.ru/EKDS1U5UV
KyMmynaupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO
cTpoeHus ||
20 |[[XumuuecKue CBOMCTBA CONMPSHKEHHBIX AUEHOB] | https://m.edsoo.ru/M356GLRBE
21 |[[Crioco0bl momy4YeHus ¥ IPUMEHEHHE aTKaIueHOB] | https://m.edsoo.ru/KT8M1N272
22 |[[AnkuHBI: rOMOJIOTHYECKUH psif, o0mas popmyina, https://m.edsoo.ru/N65WYKD93
HOMEHKJIATypa, JJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYT, pu3ndeckue cBoncTBa]]
23 |[[Xumuueckue CBOMCTBA aTKUHOB] | 1 https://m.edsoo.ru/MQ7A0O3SUC



https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC

Ne Tema ypoxka KonunuecTBo 4acos DNeKTpOHHBIE IUPPOBBIE
n/m Beero| Konrpossnsie | IIpakTuueckue obpasoBatenbHbIe PeCypChl
paboThI paboThI
24 |[[KadecTBeHHBIEC peakiuy Ha TPOMHYIO CBS3b] | https://m.edsoo.ru/45UN142UY
25 |[[Crioco0bl omy4YeH s ¥ IPUMEHEHHE aJTKUHOB| | https://m.edsoo.ru/SYL7VWAMA
26 |[[Pemenue 3ama4: pacu€Thl O YPaBHEHUIO XUMUIECKON https://m.edsoo.ru/Q7XMPZSRF
peakiuu||
27 |[[Cuctemaruzanus u 060011eHUE 3HAHUH 110 Teme] | https://m.edsoo.ru/I9DNOP1N8
28 |[[ApeHbl: rOMONOTHYECKUH psiI, oOmast popmyna, https://m.edsoo.ru/WNGDLBK5D
HOMEHKJIaTypa. DJICKTPOHHOE W IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJT OEH301a ¥ TOIyoJa, UX (GU3HYECKUE
cBOMCTBA] |
29 |[[XuMHYECKHE CBOMCTBA apPCHOB: PEAKIIMU 3aMEIICHHS | | https://m.edsoo.ru/FCNHX9WY'1
30 |[[XumuueckHe CBOMCTBA apEeHOB: peaKuu https://m.edsoo.ru/CSBNGDUCS
MIPUCOETUHEHMSI, OKHCIICHHE TOMOJIOTOB OeH30a]]
31 |[[OcobeHHOCTH XUMUYIECKUX CBOHCTB CTHPOJIA]] https://m.edsoo.ru/F2K2CB5PG
32 |[[Perrenue pacu€THBIX 3a7a4 Ha OMpeIeICHNE https://m.edso0.ru/QFKSRGCXW
MOJICKYJISIPHOM (hOPMYJITBI OPTaHUYECKOTO BEIIeCcTBA] |
33 |[[CrtocoOBI oTydeHUs ¥ PUMEHEHHE apeHOB] | https://m.edsoo.ru/2VKLXNJZ4
34 |[[T'eneTndeckas CBSI3b MKy Pa3IMIHBIMH KJIaCCaMHU https://m.edso00.ru/IX7QM5T7F
YTJIEBOJOPOAOB] |
35 |[[PacuéTsl MO ypaBHEHHSIM XUMUYECKUX PEAKITUH. 1 https://m.edsoo.ru/9VBZTY4PI
CuctemaTtuzanus 1 00001IeHNEe 3HAHHH 110 TeMe] |
36 |[[[Ipupoausrii ra3. [TonytHble HETAHBIE Ta3bl]] https://m.edsoo.ru/CK1CUWWFN
37 |[[KameHHBIIi yTOllb U IPOAYKTHI €T0 MepepadoTKH ]| https://m.edsoo.ru/BDDEXD2FV
38 |[[HedTs u criocoOs e€ mepepadotku. [Ipumenenme https://m.edsoo.ru/ORE9Y2CYG
MIPOJIYKTOB TiepepadoTKku HePTH] |
39 |[['eneTHuecKas CBsI3b MEXIY Pa3IMYHBIMHU KJIaCCAMH 1 https://m.edsoo.ru/HQ22U8ZHE

YTJI€BOJOPOIOB] |



https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE

Ne Tema ypoxka KonunuecTBo 4acos DNeKTpOHHBIE IUPPOBBIE
n/m Beero| Konrpossnsie | IIpakTuueckue obpasoBatenbHbIe PeCypChl
paboThI paboThI

40 |[[T"amoreHONpOU3BOIHBIC YIICBOIOPOIOB: AIEKTPOHHOE 1 https://m.edso00.ru/XX94BSSGR
CTPOCHUE; PEAKIIUH 3aMEILICHUS TaJloreHa| |

41 |[[HeiicTBHe mIen0oueii Ha raJIOre€HIIPOU3BOIHEIE. 1 https://m.edsoo.ru/FF11CTQKA
B3anMoeiicTBIE qUraioreHaIKaHOB ¢ MarHUEM U
LIUHKOM] |

42 |[[CucremaTtu3zaius 1 0000IIeHHE 3HAHUHN TIO pa3eny 1 https://m.edsoo.ru/6XBYFOLLD
"VrineBomopoas"]]

43 |[[KonTposbHas paboTa o reme "YrieBogopoas"]] 1 https://m.edsoo.ru/EJH90TT50

44 | [[IIpenenbHBIC OJJHOATOMHBIC CITUPTHI: TOMOJIOTUYCCKHIMA https://m.edsoo.ru/ISNSKPMLB
psiz, o0mas popmyIia, CTpOCHUE MOJICKYJI, H30MEPHS,
HOMEHKJIaTypa, Kiaccuduranus, Gpu3ndeckrue CBOUCTBa] |

45 |[[Xumudeckre CBONCTBA MpeebHBIX 0JTHOATOMHBIX 1 https://m.edsoo.ru/VHOGFCVLZ
CIIUPTOB] ]

46 |[[CrocoOsI moJTydeHus U IPUMEHEHUE OJHOATOMHBIX 1 https://m.edsoo.ru/N9HOJ3V12
CIUPTOB] ]

47 |[[TIpocTble 3¢hupbl: HOMEHKJIATypa U U30MEPHS, 1 https://m.edsoo.ru/UUYC7UU21
0COOEHHOCTHU (PU3UYECKUX U XUMUUECKHX CBOUCTB] |

48 |[[MHOroaroMHbIE CIIUPTHI: STUICHIJIMKOJE U TITHIICPHH, 1 https://m.edsoo.ru/KMYAEG5AX
uXx (U3NYECKHE U XUMHUYECKUE CBOMCTBA]]

49 |[[CrocoObl momydeHus U IPUMEHEHHE MHOTOATOMHBIX 1 https://m.edsoo.ru/EU9L4B5H6
CIUPTOB] ]

50 |[[Denon: cTpoeHne MOTEKYIbI, (PU3NUYECKHE CBONCTRA. 1 https://m.edso00.ru/0117TP1EX
ToxcuunocTh eHonal|

51 |[[Xumuueckue cBoiicTBa (heHOMa]] https://m.edsoo.ru/DRURODFRJ

52 |[[CriocoObl monyueHus 1 puMeHeHne GeHoa] ] https://m.edsoo.ru/60B9BOAKU



https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU

Ne Tema ypoxka KonunuecTBo 4acos DNeKTpOHHBIE IUPPOBBIE
n/n Beero| Kontponsabie | [Ipaktudeckue 06pasoBaTebHbIC PeCypChl
paboThI paboThI

53 |[[IIpakTuueckas pabora Ne 2. Pemenue 1 1 https://m.edsoo.ru/SHOIGNHMGK
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe "CHupThl U
denomns"]]

54 |[[CucTtemaTu3anus 1 0000IICHUE 3HAHMH 110 TeMe] | https://m.edsoo.ru/J7BQQOWB6

55 |[[Anbaerunbl U KETOHBI: JJIICKTPOHHOE CTPOCHHE https://m.edsoo.ru/DHUDYUVGN
KapOOHHMJILHOHM TPYIIIBI; TOMOJIOTHYECKHE PSIIIbI, 00IIast
dbopmyra, U30MepHsl 1 HOMEHKJIATypa| |

56 |[[Asbaerunsl v KeTOHBI: (PU3MUECKUE CBOMCTBA; PEaKIIUN 1 https://m.edsoo.ru/FTMHFTV8V
MPUCOCTUHEHUSA | |

57 |[[Peakuuu OKHCIICHUS U KAY€CTBEHHBIC PEaKIun 1 https://m.edsoo.ru/MT7LK3HUT
aIbJACTU/IOB U KETOHOB] |

58 |[[CriocoObI momyueHus allbeTU/I0B U KETOHOB] | https://m.edsoo.ru/KOSEDOZNC

59 |[[OmnHOOCHOBHBIE MTpeeIbHbIE KAPOOHOBBIE KUCIOTHI, https://m.edsoo.ru/3AG3MM12R
OCOOEHHOCTH CTPOCHHUS UX MOJICKYJ] |

60 |[[M3omepust 1 HOMEHKIATypa KapOOHOBBIX KHCIIOT, HX 1 https://m.edsoo.ru/88RK8HSL4
buznueckue cBoiicTral|

61 |[[Xumuueckue CBOMCTBA MPEAETHHBIX OJJHOOCHOBHBIX 1 https://m.edsoo.ru/FG799CL7C
KapOOHOBBIX KUCIIOT] ]

62 |[[OcobeHHOCTH CBOWCTB MypPaBbUHOMN KUCIIOTHI. 1 https://m.edsoo.ru/NCRPAK4ZQ
MHuoroob6pa3ue KapOOHOBBIX KHUCIOT]]

63 |[[OcobeHHOCTH CBOWCTB: HEMPEACTbHBIX 1 https://m.edsoo.ru/PO7B20AZG

apoOMaTHYECKNX KapOOHOBBIX, TUKAPOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBuTenu BBICITUX
KapOOHOBBIX KUCIOT]]

64

[[TToHsATHE O IPOU3BOIHBIX KAPOOHOBBIX KUCIIOT]]

https://m.edsoo.ru/ASMQKWR52

65

[[CnocoObl monydeHus: ¥ MpUMEHEHUE KapOOHOBBIX
KHUCJIOT] ]

https://m.edsoo.ru/ZY83U8721



https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
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https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I

Ne Tema ypoxka KonunuecTBo 4acos DNeKTpOHHBIE IUPPOBBIE

n/n Beero| Kontponsabie | [Ipaktudeckue 06pasoBaTebHbIC PeCypChl
paboThI paboThI

66 |[[CnoxHbIC 23PUPHI: TOMOJIOTUYECKHH Psif, 001Iast 1 https://m.edsoo.ru/4C5QIMALE

dbopmya, ©30MEpHs 1 HOMEHKJIaTypa] |

67

[[@u3nueckure u XUMHYECKHE CBOMCTBA 3UPOB]]

https://m.edsoo.ru/TCIGEW2K6

68

[[Pemienue pacu€THBIX 3a/1a4: IO YPABHEHUIO XMMHUECKON
peaKIyu, Ha OTPEICICHNE MOJICKYIIIPHON (OPMYITBI
OpraHMYeCcKOro BeniecTnal]

https://m.edsoo.ru/K512Q0HVD

69 |[[IIpakTuueckas pabora Ne 3. Pemenue 1 1 https://m.edsoo.ru/OGEJG1Z6Q
AKCIEPUMEHTAIbHBIX 33/1a4 1o Teme "KapOboHoBbie
kucnoThl. Crioxxublie 3pupsr"]]

70 |[[?Kupsl: cTpoeHue, pu3UUecKre U XMMHUECKHUE CBOMCTBA 1 https://m.edsoo.ru/9SIVVGAD3
(rumponus)]|

71 |[[OcobGeHHOCTH CBOMCTB KHPOB, COACPKAIIUX OCTATKU 1 https://m.edsoo.ru/HAIOMQY A6
HETpeIebHBIX KUPHBIX KUCITOT. JKuphl B ipupoe]]

72 |[[Mbu1a KaK cOMH BBICIIHX KapOOHOBBIX KHCIIOT, UX 1 https://m.edsoo.ru/YPLLOQUE7
Moroiiee nericteue. [ToHsATHE 0 CHHTETUYECKUX MOFOIINX
cpeactax (CMC)]]

73 |[[T'eneTHyeckas CBSI3b yrIIEBOJOPOIOB U 1 https://m.edsoo.ru/A8FI5XVSU
KHCJIOPOJICOICPIKAIINX OPTaHUYECKHUX BEIIECTB] |

74 |[[PacuéThl MO ypaBHEHUSIM XUMHUYECKHUX PEAKIIHA]] https://m.edsoo.ru/LZ5VLL2BX

75 |[[CucTtematn3arnus 1 00001IEeHNE 3HAHUI 110 TeMe] | https://m.edsoo.ru/S8WM8F7D7

76 |[[OObmast xapaKTepHUCTHKA YTICBOAOB U KIIACCH(PUKAIIHSI https://m.edsoo.ru/01RIX8HGR
yIIeBOIOB (MOHO-, IW- U TIOJUCaxapuibl)]]

77 |[[Monocaxapunsl: (pu3nuecKue CBOMCTBA U HaxoxaeHue B| 1 https://m.edsoo.ru/SDKMBGIF6
npupoze]]

78 |[[[TpumeHEHME TIFOKO3bI, €€ 3HAUCHHUE B 1 https://m.edso00.ru/6LS9BLN9Q

KHU3HCACATCIIbHOCTH opraHnsMa] ]



https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q

dbopmyna, nu3omepusi, HOMEHKIATypa U (pusudeckue
cBOMCTBA] |

Ne Tema ypoxka KonunuecTBo 4acos DNeKTpOHHBIE IUPPOBBIE
n/n Beero| Kontponsabie | [Ipaktudeckue 06pasoBaTebHbIC PeCypChl
paboThI paboThI

79 |[[HAucaxapuapl: caxapo3a, MaIbTO3a U JIAKTO34. 1 https://m.edsoo.ru/0Y DXJOOUH
Haxoxnenue B mpupojie U MpUMEHEHUE TUCaxapuioB] ]

80 |[[ITomucaxapuabl: CTPOCHHE MAaKPOMOJIEKYJI, PU3NIECKUE 1 https://m.edsoo.ru/52Z6UKUNG
Y XUMUYECKHE CBOMCTBA, IpUMEHEHN ] |

81 |[[IloHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX || https://m.edsoo.ru/CPO60DRNM

82 |[[Pemenune pacueTHBIX 3a7a4d HA ONPEIEICHUE JTOJTU https://m.edsoo.ru/FVQ99R8JH
BBIX0/Ia MPOJIYKTa PEAKIIUU OT TEOPETHUECKU
BO3MOXKHOTO]]

83 |[[CucTtemaTm3amus 1 0000IIeHNE 3HAHUH TI0 pa3aeny]| https://m.edsoo.ru/YTA71SO0GH

84 |[[KontponbHas pabora mo teMe "Kuciopoacoaepxaiime 1 https://m.edso00.ru/40ZT3216M
opraHuyeckue coeauHeHus" ||

85 |[[AmuHBIL: KITaccH(pUKAIUs, CTPOCHUE MOJIEKYJI, 00Ias 1 https://m.eds00.ru/64T9T10ZV

86

[[XuMuueckue cBoicTBa alnPaTHIECKUX aMHUHOB] |

https://m.edsoo.ru/MYC4DL1GD

87

[[AHUTTUH: CTPOCHUE aHUITMHA, 0COOEHHOCTH XUMHYECKUX
CBOMCTB aHUJIMHA] |

https://m.edsoo.ru/FRTQ7TUDA

Ouosyoruueckoe 3Ha4YeHNe aMUHOKUCIOT. CUHTE3 U
TUAPOIU3 MENTUIOB] |

88 |[[CriocoOBI moTydeHus ¥ MPUMEHEHUE aTu(aTHICCKIX 1 https://m.edsoo.ru/LCF82MVKH
aMUHOB] |

89 |[[AMHHOKHCIOTHI: HOMEHKIIATypa U U30MEepHs, 1 https://m.edsoo.ru/RQIQFGFVC
¢busudeckue cBoiicTBa. OTACIbHBIC TPEACTABUTENH Ol
aMUHOKHCIIOT] |

90 |[[Xumuueckue CBOMCTBa aMUHOKHUCIIOT, UX 1 https://m.edso0.ru/16QZ981XZ

91

[[besnku Kak MpUPOIHBIE TOJIMMEPBI; CTPYKTYPHI 0€1KO0B]|

https://m.edso00.ru/C031GD96B

92

[[XuMuueckue cBoiicTBa O€NKOB] |

https://m.edsoo.ru/67MDSJICA



https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA

Ne Tema ypoxka KonunuecTBo 4acos DNeKTpOHHBIE IUPPOBBIE
n/n Beero| Kontponsabie | [Ipaktudeckue 06pasoBaTebHbIC PeCypChl
paboThI paboThI

93 |[[A3oTcoaepikalue reTepoUKINIeCKIE COSTUHCHUS. 1 https://m.edsoo0.ru/6A9U8JIK1G
HykJieMHOBBIE KUCIIOTBI: COCTaB, CTPOCHUE U
Ouosiornueckas poib|]

94 |[[IIpakTuueckas padora Ne 4. Pemenue 1 1 https://m.edsoo0.ru/NC46Z2YR7
IKCIEPUMEHTAJIBHBIX 3a71a4 10 TeMe "A30TcoaepiKarime
opraHuyeckue coeauHeHus" ||

95 |[[TIpakTryeckas pabora Ne 5. Pemenue 1 1 https://m.edso0.ru/4AGSLO35TE
IKCIEPUMEHTAJIBHBIX 3a71a4 1o TeMe "PacriosHaBanue
OpPTraHUYECKUX COCTMHECHHI"]]

96 |[[KonTpompHas pabora o Teme "A30TcoaepKaniue 1 1 https://m.edso00.ru/R69Q6G80U
OpraHn4eckue coearuHeHus " ||

97 |[[OcHOBHBIE TOHATHS XUMUHU BBICOKOMOJIEKYISIPHBIX 1 https://m.edsoo.ru/7SVQS1I0N
COCJIMHEHUHN 1 METObI MX CHHTE3a —IIOJIMMEPHU3aIns U
MOJIMKOHICHCAMS | |

98 |[[ITLmacTmacchl. YTuau3amus U nepepadoTka IiacThka] ] https://m.edsoo.ru/IU7EQ648Y

99 |[[DmacTomMephl: HATYpATBHBIA CHHTCTHUECKUE KaydyKH. https://m.edsoo.ru/SO6ALFPLS8
Pe3unal]

100 | [[BonokHa: HaTypaibHbIE, HCKYCCTBEHHEIE, 1 https://m.edsoo.ru/DQOJRVK4H
cunternueckue. [lomumepsl crienuanrsHOro Ha3HAuYCHUS | |

101 |[[TTpakTuueckas padota Ne 6. Perenne 1 1 https://m.edsoo.ru/Y1QQLRSOP
IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe "Pacrno3HaBanue
IJIaCTMAcC M BOJIOKOH"]]

102 | [[OGo011eHre U cucTeMaTru3aius U3y4eHHOT0 MaTepuaia 1 https://m.edsoo.ru/REGCOZS45
no TeMe "BricokomonexynspHble coequHeHHs " ||

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6



https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KIIACC

No Tema ypoxa KonnuectBo yacoB DneKTpOHHBIC IU(PPOBHIS
n/n Beero| Konrponbasle | IIpakTuueckue 0bpazoBaTeNbHEIE PeCypCHI
paboThI paboThI

1 |[[ATrom. CocTaB aTOMHBIX sifiep. XUMHUYECKUNA JIIEMEHT. 1 https://m.edso0.ru/NOPBJ3G7J
N3otomsi]]

2 |[[CTpoeHHE 2TEKTPOHHBIX 000JI0UEK AaTOMOB, KBAHTOBBIC 1 https://m.edsoo.ru/SMTBPF8U5
yuchual|

3 |[[Knaccudukaiius XAMHYECKUX JIEMEHTOB (s-, p-, d-, f- 1 https://m.edsoo.ru/MDGLT301C
3JIE€MEHTHI)] |

4 |[[PacnpenereHne JIEKTPOHOB MO aTOMHBIM OpOUTAIISIM | ] https://m.edsoo.ru/HN5VJRET?2

5 |[[DnekTpoHHBIC KOHPUTYPALIUNA ATOMOB JJIEMEHTOB B https://m.edsoo.ru/56M011PUG
OCHOBHOM H BO30Y)XJIEHHOM COCTOSTHUH] |

6 |[[DnekrpoHHBIC KOHPHUTYpPAITUU HOHOB. 1 https://m.edsoo.ru/3ZORH4PQL
DNEeKTPOOTPULIATETBHOCTS | |

7 |[[TIepuonmueckuii 3akoH u [leproauueckas cucrema 1 https://m.edsoo.ru/RRTS1FRBD
xuMuuyeckux dyemMeHToB 1. . MenaeneeBa, CBs3b C
COBPEMEHHOI Teopuel CTpOEHHUs aTOMOB] |

8 |[[3akOoHOMEpPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHIX 1 https://m.edsoo0.ru/M2BG8LQGU
3JIEMEHTOB ¥ 00pa3yeMbIX UMM IIPOCTHIX U CIOMKHBIX
BELIECTB I10 TPYIIIaM U Iiepuoaam| |

9 |[[Cuctemaruzanus u 06001IeHIE 3HAHUI 110 Teme] | https://m.edsoo.ru/FOHYMABMC

10 |[[Buabl xuMHuYeCKO# CBSI3U. MeXxaHu3Mbl 00pa30BaHUs https://m.edsoo.ru/YSFOZQORM
KOBQJICHTHOM CBsI3U. BoopoiHas CBsI3b.
MeXMOIEKyIIpHBIE B3aUMOICHCTBHSA | |

11 |[[BaseHTHOCTH U BaJICHTHBIC BO3MOKHOCTH aTOMOB. CBS3b 1 https://m.edsoo.ru/FLOBCCB2E
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX TEOMETPUICCKUM
cTpoeHuem] |

12 |[[TIpencTaBieHust O KOMIIEKCHBIX COSAMHEHUSX: COCTAB U 1 https://m.edsoo.ru/PNUHMOOP5

HOMEHKJIaTypa]|



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5

Ne Tema ypoka KomnuecTtBo yacos DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Konrponbhbie | [IpakTuueckne 0bpasoBaTebHbIC PeCypChl
paboThI paboThI

13 |[[BemiecTBa MOJCKYISIPHOTO U HEMOJIEKYJISIPHOTO 1 https://m.edsoo.ru/40CASLVY3
cTpoeHus. TUTIBI KPUCTAIUTHYECKUX PEIICTOK M CBOMCTBA
BEIIEeCTRB] |

14 |[[[TonsTHe 0 nucniepcHBIX cuctemax. [lpencrasienue o 1 https://m.edsoo.ru/8QWSNJIMIO
KOJUJTOUJHBIX pacTBOpax]]

15 |[[McTuHHBIC pacTBOPHI: HACHIIIICHHBIC M HEHACBIICHHBIC, 1 https://m.edsoo.ru/MI2GZKJ8B
pactBopumMocTb. Kpucrammoruaparsi||

16 |[[CmocoObI BeIpaskeHUsT KOHIICHTPAIIUN PACTBOPORB] ] https://m.edsoo.ru/ZUAKS9SXC

17 |[[Pemenwue 3a1a4 ¢ UCMOJIb30BAHUEM TOHITHI ""MaccoBast https://m.edsoo.ru/9YYG9X6FN
JIOJIs1 paCTBOPEHHOTO BemecTna", "MosipHas
KOHIIeHTpanus'"|]

18 |[[Knaccuduxanus 1 HOMEHKJIATypa HEOPraHUYECKUX 1 https://m.edsoo.ru/Y3JUK9MC4
BelIecTB] |

19 |[[Cucremarn3aius u 0000IIeHNE 3HAHUI 110 TeMe] ] https://m.edsoo.ru/7LEFEOFM5

20 |[[KonTtponbHas pabora mo Temam "CTpoeHue aToma. 1 https://m.edsoo.ru/5SARJUK9HZ

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema
xumuyeckux aemenToB /. . Menaeneesa", "Ctpoenue
BerecTBa. MHOroo6pasue BemiecTs"]]

21

[[Knaccudukaiius XUMHYECKUX peakluii B HEOPTaHUYECKOM

Y OPTaHUYECKOW XUMHUU. 3aKOH COXPAHEHUS MacChl

BCIICCTB; 3aKOH COXpPAaHCHUA U NPCBpPALICHUS SHCPIUU IIPpHU

XUMUYECKHUX PEaKIusiX ||

https://m.edsoo.ru/ZOMZMS8REE

22

[[TeroBbie 3¢ (HEKTH XUMUYECKUX PEAKITUH.
TepmoxuMuueckue ypaBHEeHUs | |

https://m.eds00.ru/9TSXHFMT4

23

[[Beruucienust mo ypaBHEHUSAM XUMHUYECKUX PEAKIIUA U
TEPMOXHUMHUYECKUM YPaBHEHUSIM] |

https://m.edsoo.ru/V5SWAVUXO0H



https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

Ne Tema ypoka KomnuecTtBo yacos DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Konrponbhbie | [IpakTuueckne 0bpasoBaTebHbIC PeCypChl
paboThI paboThI

24 | [[CxopoCTh XUMHUYECKOW PEeaKINH, €€ 3aBUCUMOCTH OT 1 https://m.edsoo.ru/DSEHND9EL
pasnmuuHbIX (hakTopoB. Karanus u kaTanu3aTopsl]]

25 |[[ToMOreHHbIC U FeTepOreHHbIC PEAKIUH ]| https://m.edsoo.ru/RN8POZ7YQO

26 |[[IIpaktuyeckas pabora Ne 1 mo Teme "Bnusiaue 1 https://m.edso00.ru/NGQO5JTY7
pa3n4HbIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOM
peakuun"]]

27 |[[OGpatumble u HeoOpaTUMbIE peaKIIUU. XUMUYECKOE 1 https://m.edsoo.ru/ XHPQ3BRAJ
paBHOBecuel]|

28 |[[TIpaxtuueckas pabora Ne 2 mo Teme "Bnusiaue 1 1 https://m.edsoo.ru/UMB65DAVK
pa3nyHbIX (PAaKTOPOB Ha IMOJIOKEHUE XUMHUECKOTO
paBHoBecus"]|

29 |[[Dnexkrponutnyeckas nucconuanus. CuiabHbIe U cadbie 1 https://m.edsoo.ru/8UIMTOHPO
31eKTpoJuThl. CTEneHb TUCCOIHAIUH ||

30 |[[MonHOe mpousBeaeHne Boabl. Cpea BOJHBIX PacTBOPOB. 1 https://m.edsoo.ru/7S6FNI1YU
Bonoponnsiii nokaszarens (pH) pactBopal]

31 |[[I'maponu3 coneii. Peakiuu, mpoTekarolye B pacTBopax 1 https://m.edsoo.ru/LSHMAMHLJ
AIEKTPOJIUTORB] ]

32 |[[IIpakTtuyeckas padora Ne 3 mo Teme "XuMudeckue 1 1 https://m.edsoo.ru/RD8CXFMNS
peaxkuuu B pacTBOPAxX 3JIEKTPOIUTOB" ||

33 |[[OxucnuTe1bHO-BOCCTAHOBUTEIIBHBIC PEaKIINH. 1 https://m.edsoo.ru/AF9ATHSZT
Baxxuelinye OKMCIUTETH U BOCCTAHOBUTEIH ||

34 |[[Merox 3neKTpOHHOTO (37IEKTOHHO-UOHHOTO) Oanancal]] 1 https://m.edsoo.ru/LCSPR4PCZ

35 |[[DnexTponu3 pacTBOPOB M PACILIABOB BEIIECTR] | 1 https://m.edsoo.ru/7UCOBIP3Q

36 |[[Pemenue 3a1a4 pa3IuyHbIX TUIIOB] ] 1 https://m.edsoo.ru/MBRCJ2BHV

37 |[[Pemrenue 3a1a4 pa3IMuHBIX THITOB] ] 1 https://m.edsoo.ru/REEKUYHAU

38 |[[CucTemaruzarmus 1 00001IEHNE 3HAHUI 110 TEME 1 https://m.edsoo.ru/O0CUUKMF1

"Xumnueckue peakuun']]



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1

Ne Tema ypoka KomnuecTtBo yacos DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Konrponbhbie | [IpakTuueckne 0bpasoBaTebHbIC PeCypChl
paboThI paboThI

39 |[[KouTponpHas paboTta mmo teme "Xumudeckue peakuun'|] 1 https://m.eds00.ru/E120ZSNS2

40 |[[ITonmoxeHue HemeTauioB B [lepuoanueckoil cucreme https://m.edso0.ru/S2T11G534
xuMu4deckux saemMenToB J[. 1. MenzaeneeBa u 0COOCHHOCTH
cTpoeHust ux aromoB. duznyeckre cBONCTBA HEMETAILIOB | |

41 |[[AnnmoTpornus HEMETAJIOB (Ha IpUMEpe KUCIIopoaa, cephl, | 1 https://m.edsoo.ru/DKHVETX6S
dbocdopa u yrnepoza)]]

42 |[[Bomopox: monydyeHue, GU3NUCCKUE U XUMUICCKHE 1 https://m.edsoo.ru/EOAB3TJZ2
cBoiicTBa. ['mapumsi]|

43 |[[T'anoreHsl: HAX0XICHUE B TIPUPOJIE, CIIOCOORI mosrydeHus, | 1 https://m.edsoo.ru/8ESM200XI
(hU3UYECKHEe U XMMHUYECKUE CBOMCTBA] |

44 |[[T'anorenoBoaopo/sl. Baxkueiimme kucnopoaconepxkamnue | 1 https://m.edsoo.ru/FWWHG6A36J
COEIMHEHMS TaJIOTEHOB] |

45 |[[JIaGopaTopHbIe U MPOMBIIIIEHHbBIE CIOCOOBI MOTYYEHUS 1 https://m.edsoo.ru/UL8R2WQ2T
rajioreHoB. [I[puMeHeHMe raJoreHOB U UX COCTUHEHUH ||

46 |[[ITpakTrueckas pabota Ne 4. Penienue 1 1 https://m.edsoo.ru/VJHPY U202
AKCIEPUMEHTANIbHBIX 3a1a4 1o Teme "['anorens"]]

47 |[[Kucnopon: mabopaTopHbIe U MPOMBIIUICHHBIE CIIOCOOBI 1 https://m.edsoo.ru/SLQHHJCFF
MOJIy4eHus1, PU3NYECKue U XuMuieckue cBoicTBa. O30H.
IIpumeHneHne kucIopoaa u 030Hal |

48 |[[Oxcuasl 1 IepoKCUIbI | ] https://m.edsoo.ru/AMRVPMQAI

49 |[[Pemienue 3a1a4 pa3TMIHBIX THIIOB] ] https://m.edso0.ru/Q8L50HZYY

50 |[[Cepa: HaxOacHHE B TIPUPOJIE, CITOCOOBI MTOTyUEHHUS, https://m.edso0.ru/3JASFNQQK
¢busnveckre 1 XUMHUYECKUE CBOMCTBA]]

51 |[[CepoBomopon, cynbhus]] https://m.edsoo.ru/PMO9PHT23

52 |[[Kucnoponcoaepskaiue coenHeHus cepbl. OCOOCHHOCTH https://m.edso0.ru/8TN3SZ505

CBOMCTB CEpHOM KUCIOTHI| ]



https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505

Ne Tema ypoka KomnuecTtBo yacos DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Konrponbhbie | [IpakTuueckne 0bpasoBaTebHbIC PeCypChl
paboThI paboThI

53 |[[TIpaktudeckas pabora Ne 5. Pemenue 1 1 https://m.eds00.ru/9S76ZZRFW
SKCIEPUMEHTAIBHBIX 33724 110 Teme "Cepa u eé
coenuneHus"||

54 |[[A30T: HaXOX/IeHUE B IPUPO/IE, CIIOCOOBI MOJIYICHUS, 1 https://m.edsoo.ru/1ZPKO7C4P
(bU3UYeCKre U XMMUYECKUE CBOMCTBA. AMMMAK, HUTPHIBI ||

55 |[[Kucnopoaconepxkamue coenuuenus azota. Ocobennoctu | 1 https://m.edso0.ru/271860BC3
CBOMCTB a30THOM KHUCIIOTHI| |

56 |[[IIpuMeHeHHNE a30Ta U €T0 COSTMHCHUN. A30THBIE 1 https://m.edsoo.ru/MO1P034QF
ynobpenus|]

57 |[[Dochop: HaxokAEHUE B TPUPOJIE, CLIOCOOBI MOTYUYCHUS, 1 https://m.edso00.ru/PXZ01ZQS0
¢busnueckre U XxuMudeckue cporictea. ®ochuasl u
dbochun]|

58 |[[Oxcuasr pocdopa, hochopcoaepkaiue Kucaorbl. Comnn 1 https://m.eds00.ru/00ZT28DNQ
dbocdopHOii KUCTOTHI| ]

59 |[[IIpumenenue pochopa u ero coenunenuit. Docdopusie 1 https://m.edso00.ru/99E3JYYTM
ynoOpeHusi| |

60 |[[TIpaktudeckas pabora Ne 6. Pemenue 1 1 https://m.edso00.ru/97LCBY XY 2
AKCIEPUMEHTAIBHBIX 33734 1o TeMe "A30T u dochop u ux
coenuHeHus"||

61 |[[Yriepoa: HaXOXAEHUE B IPUPOJIE, AITIOTPOITHBIC 1 https://m.edsoo.ru/IWDS30TDR
MouuKaun; GU3NIECKHe U XUMHUECKUE CBOICTBA,
npuMeHeHue]| |

62 |[[Oxcun yrnepona(ll), okcun yrnepona(IV), yronpHas 1 https://m.edsoo.ru/6DLNT13TE
KHCI0Ta U e€ conr|]

63 |[[Pemenue 3a1a4 pa3IMIHBIX THITOB] ] https://m.edsoo.ru/PQWKC1NJIX

64 |[[KpeMHuii: HaX0XI€HUE B IPUPO/IE, CIIOCOOBI MOTYIECHNUS, https://m.edsoo.ru/R7FY3Y3BW

¢bu3nuecKre U XUMHUYEeCKHe CBOMUCTBA]]



https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW

Ne Tema ypoka KomnuecTtBo yacos DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Konrponbhbie | [IpakTuueckne 0bpasoBaTebHbIC PeCypChl
paboThI paboThI

65 |[[Oxcun kpemuus(IV), kpeMHHEBAsSI KUCIIOTA, CUIIMKATHI || https://m.edso00.ru/NTQOS329K

66 |[[IIpumeHeHHe KpeMHUsS U ero coenuHeHni. CTEKII0, ero https://m.edsoo.ru/1XJ0O060O0T
MOJy4YEeHUE, BUJIbI CTEKIIA] ]

67 |[[Pemenue 3a1a4 pa3IMuHbIX THIIOB]] https://m.eds00.ru/S5319XD1S

68 |[[Cuctemaruzanus u 0000IIEHIE 3HAHUI 110 TEME https://m.eds00.ru/QCSGMOTFS
"Hemertammsi"]]

69 |[[KonTponpHas pabora o Teme "Hemerammsr"]] 1 https://m.edsoo.ru/VPSTFCAFI

70 [[[AHanu3 pe3yabTaToOB KOHTPOJIBHOIN pabOThI, KOPPEKITUS https://m.edsoo.ru/LAOAONS5J7
omu0oK]|

71 |[[TIonoxenune metauioB B [lepuonnyeckoii cucteme 1 https://m.edsoo.ru/57FR91QP1
XUMHAYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK ATOMOB METAIIOB] |

72 |[[O6mme dpu3mdeckue cBoiCTBa MeTaLIOB. [IpuMeHeHne 1 https://m.edsoo.ru/ICNOR6AKW

METAJIJIOB B OBITY M TEXHUKE] ]

73

[[CrnaBel MeTaioB. Kopposust meramios|]

https://m.eds00.ru/1V3XS7FXT

74

[[Pemenue 3a1ay pa3aM4HBIX THIIOB] |

https://m.edsoo.ru/HCZY575D9

75

[[DnexTpoXxuMHUECKU psii HanpsbKeHUH MetaiuioB. Ooiue
CHOCOOBI MOTYYEHHS METaJIOB] |

https://m.edsoo.ru/5SWJLF3Y LW

76 |[[OO6mas xapakTepucTHKa MeTayuIoB [A-Tpymiisl 1 https://m.edsoo.ru/W4VWNSJ5E
[lepnonnueckoil cHCTEMBI XMMUYECKUX 3JIEMEHTOB. HaTpuit
Y KaJIWii: oJTydeHne, Gu3n4ecKkue 1 XuMUIECKUE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB M UX COSAMHEHUH ||

77 |[[O6mas xapakTepucTrKa MeTayuioB [IA-rpymnms 1 https://m.edso00.ru/Q4YBTZ3RY

IIepronnueckoil CHCTEMBI XUMUYECKUX JJIEMEHTOB.
Marnuii u KaJabluii: noixydyenue, Gpuzndeckue u
XUMUYECKHUE CBONCTBA, IPUMEHEHUE IPOCTBIX BELIECTB U
WX COEIMHEHUI | |



https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY

Ne Tema ypoka KomnuecTtBo yacos DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Konrponbhbie | [IpakTuueckne 0bpasoBaTebHbIC PeCypChl
paboThI paboThI

78 |[[>KécTkocTh BOMIBI U CLIOCOOHI €€ yCTpaHeHus || https://m.eds00.ru/609WLKNTN

79 |[[AmoMunuii: nonyyeHue, GU3NIECKUEC U XUMHUICCKUE https://m.edsoo.ru/OZHBSJBQ6
CBOWCTBA, IPUMEHEHUE] |

80 |[[AmdoTepHbIe CBOMCTBA OKCHIA M THAPOKCHIA alfoMuHus,| 1 https://m.edsoo.ru/RM2IRHCBM
TUAPOKCOKOMILIEKCHI aJTFOMUHHUS, UX TTPUMEHEHNE] |

81 |[[Pemrenue 3a1a4 pa3IMuHBIX THITOB] ] https://m.eds00.ru/ZCTJX7CQ3

82 |[[ITpakTtuueckas pabora Ne 7. Pemenue 1 https://m.edso0.ru/ZR9H28T3K
IKCIEPUMEHTAJIBHBIX 337124 10 TeMe "MeTaslibl TJIaBHBIX
noxrpymi"]]

83 |[[OObmas xapakTepucTUKa METAIIIOB MOOOYHBIX MOATPYIII 1 https://m.edsoo.ru/INZNM9J50
(b-rpynn) Ilepuonnueckoil cucTeMbl XUMHUYECKUX
3JI€MEHTOB] |

84 |[[Dusnueckue U XUMUYECKUE CBOWCTBA XpOMa U €ro 1 https://m.edsoo.ru/EMH85BQNN
COCIMHEHHH, UX TPUMEHEHUE ] ]

85 |[[Baxueiimue coequHeHust Mapranna. [lepmanranar kamus,| 1 https://m.edsoo.ru/TVZPFX8X4
€ro OKHUCIIUTEIbHbIE CBOMCTBA] ]

86 |[[Dusnueckue U XUMUYECKUE CBOWCTBA Kelle3a U ero 1 https://m.edsoo.ru/71YSMIGSD
coenunenuil. [lomyuenre u mpuMeHeHre CIIJIaBOB XkKee3a) |

87 |[[Dusnueckue U XUMUYECKUE CBOWCTBA MEIU U €& 1 https://m.edsoo.ru/GET2L9K3X
COCIMHECHHH, UX TPUMEHEHHE ]

88 |[[Du3nueckre ¥ XUMHUYECKUE CBOMCTBA IIMHKA U €TI0 1 https://m.edsoo.ru/O4C5QKBEJ
COCJIMHEHUH, X MPUMEHEHHE. [ UIPOKCOKOMITIICKCHI
IUHKA] |

89 |[[[TpakTtuueckas pabora Ne 8. Pemenue 1 1 https://m.edsoo.ru/BAJAYW82G
AKCIEPUMEHTAJIBHBIX 337124 10 TeMe "MeTasuibl MOOOYHBIX
noxrpymm"]]

90 |[[Pemenue 3a1a4 pa3IMIHBIX THITOB] ] 1 https://m.edsoo.ru/EI77TEUHQZ



https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ

Ne Tema ypoka KomnuecTtBo yacos DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Konrponbhbie | [IpakTuueckne 0bpasoBaTebHbIC PeCypChl
paboThI paboThI

91 |[[O6oO6mIeHHE U cUCTEeMAaTH3AIIHS H3yYEHHOTO MaTeprana 1 https://m.edsoo.ru/NHKRDJUTS
o teme "Metaiuibl"]]

92 |[[KouTpoabHas padora no teme "MeTaiist"]] 1 https://m.edsoo.ru/4Z62V30B1

93 |[[AHanu3 pe3ysbTaTOB KOHTPOJIBHON pabOThI, KOPPEKITUS https://m.eds00.ru/KGZODOKTT
omu0oK]|

94 |[[Poxp xumMuu B 00ECTICUCHUH YCTOMYUBOTO PAa3BUTHS 1 https://m.edso0.ru/SSTSRWKS8
yenoBeuyecTBa. [[OHATHE 0 HAYYHBIX METOAX MCCIICIOBAHUS
BeIIeCTRB] |

95 |[[Hay4HbIe MPUHIUIIBI OPTaHU3AIMA XUMHUIESCKOTO 1 https://m.edsoo.ru/V4Y20W8UR
pou3BoicTBa. [IpOMBIIIIEHHBIE CITOCOOBI MTOTYUCHUS
BOKHEUIIIUX BEIIECTB] |

96 |[[Xumuueckoe 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl U €ro 1 https://m.edsoo.ru/HFYWAQ1VW
MOCTIECTBHS ||

97 |[[Xumus u 310poBbe yenoBeka. JlekapcTBeHHbIC CpeicTBa] | https://m.edso00.ru/992MUF415

98 |[[Xumus numu. Ponk XuMu# B 00ECIICYCHUH TUIICBOM https://m.edsoo.ru/BTM3AEKNW
6e30macHOCTH] |

99 |[[KocmeTrnueckue u napdromepHbie cpencTa. bortoBas 1 https://m.edsoo.ru/0V85PPBKW
XUMHS ||

100 | [[XuMmus B cTpouTenbcTBe. BaxkHeiine cTpouTenbHbIe U 1 https://m.edsoo.ru/5SFX2N2T3J
KOHCTPYKITMOHHBIE MaTepUabi||

101 |[[Xumus B cembCKOM X03siicTBe. OpraHudecKue u 1 https://m.edsoo.ru/YY395RQAJ
MUHepaJIbHbIe y100peHus]]

102 | [[CucTtemaTu3zanus u 0000IIeHHE 3HAHUI TI0 TeMe] ] 1 https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8



https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

MMPOBEPSEMBIE HA ET'3 I10 XUMHU TPEBOBAHMSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJILHOM

Kona nposepsiemoro
TpeOOBaHMS

1

MNPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA30OBAHUA

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJIbTATaM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHONH MPOrpaMMBbI
cpeaHero o01ero o0pa3zoBaHus

BJ'Ia,I[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>i, KOTOpasa BKIOYaACT:

11

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKHH DJIEMEHT, aTOM, HW30TOIbl, JJICKTpOHHas o0ojouka artoma, S-, p-, d-
JJIEKTPOHHBIE OpOUTAIM aTOMOB, OCHOBHOE U BO30YXIAEHHOE COCTOSHHUE aTOMa, HWOH, MOJIEKYJa, BaJIEHTHOCTD,
AIIEKTPOOTPHLIATEBHOCTh, CTETIEHb OKHUCIICHHS, XUMHYECKas CBS3b (G- U T-CBSA3b, KpaTHBIE CBS3M), THOPUAM3ALIUS
ATOMHBIX OopOuTaneil, KpucTajuinueckas pemérka, Molib, MOJISIpHAs Macca, MOJISIPHBIN 00BEM, MOJIIpHAs KOHLIEHTPALIUA,
pacTBOpbl (MCTHHHBIE, IMCIIEPCHBIE CHUCTEMBI), KPHCTAILIOTHAPATHI, YIIEPOJHBIA CKelleT, (pyHKIMOHANbHAs TpyIma,
paaukal, H30MEphl, CTPYKTypHas ¢GopmMmyna, u3zomepus (CTpYKTypHas, reoMeTpuyeckas (Luc-, TPaHCH30MEpHs),
TOMOJIOTMUECKUN psiJl, TOMOJIOTH, YTIEBOIOPO/bI, KUCIOPO/I- U a30TCOAEPKALIUE COCTUHEHUS, OMOJIOrNYECKH aKTUBHBIE
BeliecTBa (YrJieBOAbBI, KUPBI, OCIKH), MOHOMEp, MOJKUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIE COEIMHEHUS,
KPEKUHT, PU(POPMHUHT, TUIBI XUMHUYECKUX PEAKUUH (OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC, IK30- M IHIOTEPMHUYECKHE,
peaKIMy HOHHOTO 0OMEHa, TOMO- U FeTepOreHHbIe, 00paTHMble U HEOOPATUMBIE), pACTBOD, STEKTPOIIUTHI, HEITEKTPOIIHUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLUAINS, CTENEeHb JAWCCOLMAIMM, OKUCIUTEIb, BOCCTAHOBUTENb, 3JIEKTPOJIN3, CKOPOCTh
XMMHUYECKON peakiuy, XMMUYECKOe paBHOBECHUE)

1.2

TEOPUU U 3aKOHBI (TEOpUSI XUMUYECKOTO CTPOEHUS OpraHnyeckux Beuiects A.M. byTinepoBa, Teopust 31eKTPOIUTUYECKON
nucconuanuy, [lepuoanyeckuii 3axkon [I.M1. MenaeneeBa, 3aKOH COXpaHEHHs] MAaCChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUIA
A3BIK XMMHUH, MUPOBO33pEHYECKNE 3HAHUS, JIEKAIME B OCHOBE IMOHUMAHHS IPUYUHHOCTH U CUCTEMHOCTH XMMHYECKHUX
ABJICHUM, COBPEMEHHBIC IPEICTABICHUS O CTPOCHUM BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HaJAMOJIEKYISIPHOM
YPOBHSIX

1.3

MNPEACTABIICHUA O MCEXAaHHU3MAX XUMHWYCCKUX peaKLIPIfI, TCPMOANHAMHUYCCKUX U KHHCTUYCCKHUX 3dKOHOMCPHOCTAX HUX
IMMPOTCKAHUA, O XUMUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

14

(I)&KTOJ'IOFPI‘ICCKI/IG CBCIACHUA O CBOﬁCTBaX, COCTaBEC, IIOJIYYCHHUU H 0C30IMaCHOM UCIIOJIb30BAaHUM BaXKHEHIITHUX
HCOPTaHNYCCKUX U OPIraHNYCCKUX BCIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.5

o0mme Hay4YHbIE TPUHIMITBI XUMHYECKOTO IMPOW3BOJACTBA (HAa MpHMEpE IMPOW3BOJACTBA CEPHOW KHCIOTHI, aMMHAKa,
METaHOJIa, epepaboTKH He(TH)

CdopMHpOBaHHOCTH YMEHUH BBISBIISATH:

2.1

XAPAaKTCPHBIC NIPHU3HAKHU U B3aMMOCBA3b U3YUYCHHBIX HOHHTI/II>'I, IMPUMCHSATb COOTBCTCTBYIOIIUC TTOHATUS MPU OIMMMCAHUHN
CTPOCHUA U CBOICTB HCOPTaHNYCCKUX U OPTraHNMYCCKUX BCIICCTB N UX npeBpameHHf/'I




Kox npoBepsiemoro

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM NMPOrPaMMBbI

TpeOoBaHuUs cpeaHero oomero o0pazoBaHusi
59 B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C MOHATUSAMH U TPEICTABICHHSIMH APYTrHUX HPEIMETOB IJsi 0ojiee OCO3HAHHOTO
HOHUMAaHHMsl U 00BSICHEHHsI CYITHOCTH MaTepUaJIbHOTO €AMHCTBA MUPa
3 CdopMUpOBaHHOCTH YMEHHSI HCIIOJIB30BATh:
31 HalMEHOBAHUS XUMUYECKUX COEAMHEHUHN MEXyHapOAHOIO CO03a TEOPETUYECKOM U MPUKIIaJHON XUMHU 1 TPUBHAIIbHbIE
Ha3BaHU BEIIECTB, OTHOCAIIMXCS K H3yYCHHBIM KJIaCCaM OPTaHUYECKUX M HEOPTaHMYECKUX COCTMHEHUN
39 XMMIYECKYIO CHMBOJMKY JUIS COCTaBICHUA (opMya HEOPraHMYECKUX BEIECTB, MOJEKYJSIPHBIX U CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX) (OPMYII OPTaHUYECKHUX BEIECTB
4 ChopMupoBaHHOCTh YMEHHUS KIIaCCU(DUIIUPOBATh:
41 HEOpPraHWYECKHE BEIIECTBA, CAMOCTOATEIBHO BEIOMPATh OCHOBAHUS U KPUTEPUH ISl KIIACCU(PUKALIMN N3yYaeMbIX XMMHUUECKUX
00BEKTOB
4.2 OpraHMYecKHe BEIleCTBa, CAMOCTOATENBHO BHIOMPATh OCHOBAHUS M KPUTEPUU I KJIACCU(DUKALIMN U3YYaeMbIX XMMUUECKUX
00BEKTOB
43 0 Pa3IMYHBIM MPH3HAKaM (YMCITy U COCTABY PEArupyoLIMX BELIECTB, TEIUIOBOMY 3(D(EKTy peakluy, U3MEHEHUIO CTeNeHen
OKHCIICHHSI 2JIEMEHTOB, OOPAaTUMOCTH PEAKIINHY, YIaCTHIO KaTaJr3aTopa)
ChopMupoBaHHOCTh YMEHMSI XapaKTE€pHU30BaTh DSJEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM U BO30YXIEHHOM
5 COCTOSTHUM) U MOHOB XUMHYecKuX aneMeHToB 1 — 4 mepuonos Ilepumonmueckoi cucrems! .M. MenneneeBa um ux
BAJICHTHBIC BO3MOKHOCTH, UCIIOJIb3Ysl MMOHSTHS S-, p-, U-2JIEKTPOHHBIC OPOUTAIIH, SHEPTETUUYECKHE YPOBHH
6 ChopMupoBaHHOCTb YMEHHS OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMMYECKHX 3JIEMEHTOB M 00pa3yeMbIX
MU COCTMHEHUH TI0 TIEPHOJIaM U TPYIIaM
7 ChopMupoBaHHOCTh YMEHHUS COCTABIISATh YPABHEHUSI XUMUUECKUX PEAKIMIA U PACKPHIBATh UX CYLTHOCTb:
7.1 OKHCITUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIIMI TTOCPECTBOM COCTABIICHHSI AJIEKTPOHHOTO OallaHCca ITUX PEaKIHid
79 YpaBHEHMs peaKkiUil pa3IUYHBIX THUIIOB; IMOJIHBIE W COKpAIIEHHbIE YpaBHEHUs PEeaKIMi MOHHOTO OOMEHAa, YYMThIBas
YCIIOBHS, TIPY KOTOPBIX 3TH PEaKIUH HIYT 10 KOHIA
7.3 peakimii TUAPOIIN3a, peakIuii KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe I'MIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUS)
8 ChopMupoBaHHOCTh YMEHUS TIOATBEPIKIATH:
Ha KOHKPETHBIX MPUMepax XapakTep 3aBUCUMOCTH PEaKIIMOHHONW CIIOCOOHOCTH OPraHUYECKHX COSIMHEHUHN OT KpaTHOCTH
8.1 U THTIa KOBAJICHTHOW CBSI3U (G- W T-CBSI3W), B3aMMHOTO BIIMSHUS aTOMOB W TPYII aTOMOB B MOJIEKYyJaX, a TaKkkXe OT

0CcOoOeHHOCTEH pcajii3alli pa3JIMYHbIX MCXaHU3MOB IIPOTCKAHUA peaKLII/Iﬁ




Kox npoBepsiemoro

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM NMPOrPaMMBbI

TpeOoBaHuUs cpeaHero oomero o0pazoBaHusi
8.2 XapaKTepHbIE XWMUYECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIONIMMH JKCIEPHUMEHTAMU M 3alUCSIMHU YPaBHCHHIA
' XUMHUYECKHX PEAKITHI
ChopMUpOBaHHOCTh YMEHHS XapaKTEepPH30BaTh COCTAB W BAXKHEHIIME CBONCTBA BEIICCTB, NPUHANICKAIUX K
9 onpeAeNéHHBIM KJlaccaM M TPYIIaM COSAMHEHHH (ITPOCThIC BEIIECTBA, OKCHIBI, THAPOKCHUIBI, COJIH; YIJICBOIAOPOIBI,
POCTBIC APUPHI, CIUPTHI, PCHOIBI, ABICTU/IBI, KETOHBI, KAPOOHOBBIC KHCIOTHI, CIOKHBIC d(UPBI, KUPBI, YTIICBOIHI,
aMUHBI, aMUHOKHUCJIOTHI, OCITKH)
10 ChopMupoBaHHOCTh YMEHHSI TIPOBOJUTH PACUEThl MO XUMHUYECKUM (DOpMyJaM M YPaBHEHHUSM XMMHUYECKHX PEaKIUU C
MCII0JIb30BaHUEM (DU3MUYCCKUX BEIUYHH:
101 Macchl (00bEéMa, KOJIMYECTBA BEHIECTBA) MPOAYKTA PEAKIMH, €CIIH OJJHO M3 UCXOJHBIX BEIIECTB JJAHO B BHJIE PAcTBOpa C
' onpeneEHHON MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA WIIA JJAHO B M30BITKE (MMEET MPUMECH )
10.2 MaccOBOM WM 00BbEMHOM TOJH, BBIX0/1a TPOAYKTA PEAKIIHH
10.3 TEIUIOBOTO 3PP eKTa peaKIuii
104 00BEMHBIX OTHOIIEHUI ra30B
10.5 M0 HaXOXKACHUIO XUMUYECKOU (DOPMYIIBI BElIeCTBA
Bragenne cuctemMoii 3HAaHUI 0 METOJIaX HAYIHOTO TIO3HAHWS SIBJICHUN TTPHPOJIBI, HCIIOJIB3yEeMbIX B €CTECTBEHHBIX HayKax
11 U YMEHHE MPUMEHSTh 3TH 3HAHUS MPU SKCIEPUMEHTATHHOM HMCCIEIOBAHUU BEIIECTB U IS OOBSICHEHHUS] XMMHUYECKUX
SIBIICHUH, IMCIOIIIUX MECTO B IIPUPOJIE, MPAKTUICCKON JIESATEIHHOCTH YEIOBEKA U B TTIOBCETHEBHOM JKU3HH
ChopMupoBaHHOCTH YMEHHSI TPUMEHSTH (MCIIOJIb30BaTh) 3HAHUS O COCTABE M CBOMCTBAX BEIICCTB JIJIS SKCIIEPUMEHTAITLHON
12 MIPOBEPKH TUTIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEN MPOTEKAHHSI XUMUYECKUX PeaKIuii ¥ POTHO3UPOBAHUS BOZMOKHOCTEH
UX OCYIIECTBIICHUS; CHCTEMHBIE XUMHYCCKUE 3HAHWUS i1 OOBSICHEHHWS W TPOTHO3HPOBAHUS SBJICHUN, HWMEIOIIHX
€CTECTBEHHOHAYYHYIO IPUPOAY; JUIsl IPUHSTHS TPAMOTHBIX PEIICHUI TPOOIEM B CUTYAIIHSIX, CBSI3aHHBIX C XUMHEN
ChopMUpOBaHHOCTh YMEHUS IUIAHUPOBATH W MPOBOJUTH XUMHUYCCKHI SKCIEPUMEHT (ITOJIYYCHHE W U3YYCeHHUE CBOHCTB
HEOPTraHMYECKUX M OPraHMYECKHUX BEIIECTB, KA4YEeCTBEHHBIE PEAKIMU YTIEBOJOPOJIOB PA3MUYHBIX KIACCOB U
13 KHCJIOPOJICO/ICPIKANUX ~ OPTaHWYECKUX  BEMIECTB, pEIICHUE OKCIICPUMEHTAIBHBIX 3a7ad [0  Pacro3HaBaHHUIO
HEOPTraHMYECKUX ¥ OPTraHWYEeCKUX BEIIECTB) C COONIOJEHHEM TMpaBUil O€30MacHOr0 OOpalleHUs] C BElIeCTBAMHU
1 JIabopaTOpHBIM 000pyI0BaHNEM; (POPMYITUPOBATH IEJIH UCCIICIOBAHUS; PEACTABIIATE B PA3IMIHON (hopMe pe3yIbTaThl
HKCIIEPUMEHTA, aHAJIM3UPOBATh U OIICHUBATh UX IOCTOBEPHOCTH
14 ChopMHUpOBaHHOCTE YMEHHS OCYIISCTBIISATH IIEICHANPABICHHBIA TIOMCK XWMHUYECKOWM WH(POPMAMKA B PA3IUIHBIX

UCTOYHMKAX (HayyHas M y4eOHO-Hay4yHas JIUTeparypa, CpeJCcTBa MaccoBoil MH(popmanuu, cetb VHTEepHET U apyrue),




Kox npoBepsiemoro IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM NMPOrPaMMBbI
TpeOoBaHuUs cpeaHero oomero o0pazoBaHusi

KPUTHUYECKH aHAIM3MPOBATh XHMHUYECKYI0 HWH(pOpMaIui, mepepabaTeiBaTh €€ M HUCHOJIB30BaTh B COOTBETCTBUU
C TIOCTaBJICHHOW y4eOHOM 3aaueii

CchopMHpPOBaHHOCTh YMEHUSI MPOTHO3MPOBATh, AHATM3UPOBATH M OICHUBATh WH(POPMAIMIO C MO3UIMN HKOJIOTUYECKOU
0€30I1aCHOCTH MOCTE/ICTBUI OBITOBOM M MPOU3BOICTBEHHOM JIEATEILHOCTHU YEIOBEKa, CBA3aHHOM ¢ MepepaboTKOM BEIIeCTB;
15 c(OpPMUPOBAHHOCTH YMEHUI OCO3HABATH OMACHOCTH BO3ACHCTBHS HA )KUBBIC OPraHU3MBI OTPEICIIEHHBIX BEIIECTB, TOHUMAs
CMBICI TIOKa3aTelNsl MpeaesbHOW JOMYyCTUMOW KOHIIGHTpAllUW, M TMOSCHITh Ha NpPUMEpax CIocoObl YMEHBUICHUS U
IIPEIOTBPALEHUS MX BPETHOTO BO3ACUCTBHSI HA OPraHW3M YEJI0BEKa




IHHEPEYEHD 3JIEMEHTOB COAEPKXAHMUAA, IITPOBEPAEMbBIX HA EI'3 110 XUMHUHU

Kon IIpoBepsieMblii 3/1eMEHT COAePKAHUSA
1 Teopernueckue OCHOBbI XUMUHU

Crpoenne BemectBa. CoBpeMEHHas MOJAENb CTpOEHHs aroma. PacrpeneneHue 3J€KTPOHOB MO 3IHEPrETUYECKUM YPOBHSM.

11 Knaccudukanusi XuMu4eckux 31eMeHTOB. OCOOCHHOCTH CTPOCHHS JHEPreTUYECKHX YpOBHEH aToMoB (S-, pP-, d-31eMEHTOB).
OcHOBHOE ¥ BO30YX/IEHHOE COCTOSIHUS ATOMOB. DJIEKTPOHHAs! KOHPUrypalus aToMa. BajgeHTHbIE 3JIEKTPOHBI
[Tepuonnueckas cucrema xumudeckux saeMmeHToB J[.MI. MenneneeBa. ®usnmueckuii cmbicn Ilepuonnueckoro 3axkona J[.U.

1.2 MenneneeBa. IlpuunHbl M 3aKOHOMEPHOCTHM HM3MEHEHHs CBOICTB 3JEMEHTOB M MX COEIMHEHHUI MO INepuojaM U TIpyIam.
3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB IPOCTHIX BEIIECTB, BOJOPOAHBIX COEIMHEHUHN, BBICHINX OKCUIOB U I'MJIPOKCHJIOB

1.3 BanentHoCTh. Dn1eKTpooTpUuLaTesIbHOCTh. CTENeHb OKUCIIEHUS
Buapl xuMuueckod CBsi3M  (KOBajJeHTHAs, WOHHAs, METAJUIMYECKasi, BOJOpPOJHAs) W MEXaHM3Mbl €€ 00pa3oBaHUS.

14 MexMomeKysipHble B3auMOJIeHCTBUs. BelecTBa MOJEKYISPHOTO M HEMOJEKYJISPHOTO CTpOeHMsA. THIBl KPUCTAIIIMYECKUX
pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelETKI
Xumnueckas peakuus. Knaccupukanus XMMUYECKUX peaklUii B HEOPraHWYECKOH M OpraHMYecKOW XUMMHU. 3aKOH COXPaHEHHs

15 MAacCChl BEIIECTB

1.6 CKOpOCTb peakiyu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (JaKTOPOB

1.7 TemoBsie A3peKTh XUMUYECKUX peakiuil. TepMoXxumMuueckue ypaBHEHUs
OOpatuMble peaknMu. XUMHUecKoe paBHOBecHe. PakTOpbl, BIUAIOLINE Ha COCTOSIHUE XMMUYecKoro paBHoBecus. [Tpunnun Jle

18 [ITarense

19 OnextponauTuyeckas aucconuanus. CuiibHble U cinalble 21eKTpoianuThl. Cpella BOJHBIX pacTBOPOB BEIIECTB: KUCIIAs, HEUTpaIbHas,
niesnoyHas. CreneHp aucconuanuy. Peakiiny moHHOro oOMeHa

1.10 I'uaponns coneit. Monnoe npousBeaenue Bojsl. Bogopoanslii nokasatens (pH) pactBopa

111 CriocoObl  BhIpaK€HMsI KOHIEHTpPALMUM pPacTBOPOB: MaccoBasl JOJS PacTBOPEHHOIO BEIIECTBA, MOJSpHAs KOHIIEHTpAIUs.
HacpllieHHbIe 1 HEHACHIIIEHHBIE paCTBOPBI, PACTBOPUMOCTh. KprcTamioruaparsl

112 OxucanTeNnpHO-BOCCTAaHOBUTENbHBIE peakiuu. [loBeneHne BeniecTs B cpefax ¢ pa3HbIM 3HaueHueM pH. Meronbl 31€KTpOHHOTO
OanaHca

1.13 DNEeKTPOIN3 PacCTBOPOB U PACILUIABOB COJIEN

2 OCHOBBI HEOPTAHMYECKOW XUMHUH
2.1 Krnaccudukanus Heoprannueckux coeAuHeHnid. HoMeHkaTypa HeOpraHn4eckux BEIeCTB




Kon

IIpoBepsieMblii 3J1IEMEHT COJEPKAHUS

XHWMHYECKHE CBOMCTBA BAXKHEHIIIMX METAUIOB (HATPUM, KaJIMW, KaJdbIllUi, MAarHUMA, aTFOMUHHUHN, IIMHK, XPOM, KEJIe30, MEJb) U UX

2.2 coequHeHni. O0IMe criocoObl MOMYyYEHUSI METAJIOB
23 XUMHUYECKHE CBOMCTBA BAXXHEHWIIMX HEMETAJUIOB (TaJOreHOB, cepbl, a30Ta, docopa, yriepona U KpeMHHs) U UX COCTUHEHUMN
(OKCHJI0B, KUCJIOPOACOAEPKAIIUX KUCIOT, BOJOPOJIHBIX COETUHEHHI)
2.4 I'enernyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IIMYHBIM KJlaccam
2.5 Wnentudukanus Heopranndeckux coenrHeHui. KauecTBeHHbIe peakiuy Ha HEOPraHUYECKUE BEIIECTBA U UOHBI
3 OCHOBBI OPraHMYECKON XUMUHU
OCHOBHbBIE TIOJIOKEHUSI TEOPUU XMMHUYECKOTO CTPOEHMsI opraHumyeckux coenauHeHuid A.M. bytneposa. YrimepomHsiii ckenet
3.1 OpraHu4ecKoi MojeKysbl. KpaTHOCTh XUMUYECKOM CBSI3U. S- U P-CBA3H. SP3-, SP2-, SP-rudpuan3anuu opouTaneid aroMoB yriiepoja.
3aBUCHUMOCTb CBOMCTB BEIIECTB OT XMMHUECKOI0 cTpoeHust Mosiekyi. ['omonoru. ['omonornueckuii psii. Mzomepus u nzomepsl
3.2 [Tonstue o pyHkHOHANBHOMN Tpymie. OpueHTaMOHHbIE YPPEKTHI 3aMeCcTUTENeH
[IpencraBnenne o kimaccuukanuy OpraHMYECKUX BemiecTB. HoMmMeHkiaTypa opraHM4YecKMX COSAMHEHHWH (CHcTeMaTHyecKas) U
3.3 TPUBUAJIbHBIC HA3BAHUS BXKHEHINUX MTPEICTABUTENEH KJIACCOB OPraHUYECKUX BELIECTB
CBoOOHOpaAMKANbHBIA U MOHHBIM MexaHu3Mbl peakiuu. [lonstue o Hykineoduie u snekrpoduie. [IpaBuno MapkoBHUKOBA.
3.4 [IpaBuno 3aiinieBa
Ankanpl. XHMMHYECKHME CBOMICTBA QJKaHOB: TaJIOT€HUPOBAHME, JETHJIPUPOBAHUE, TEPMHUUYECKOE pA3JIOKEHUE, KPEKUHT,
3.5 n3omepuzaiusi, ropenue. [lonyuenue ankanoB. [uknoankansl. Criennduka CBOWCTB ITUKIOAIKAHOB C MaJbIM Pa3MepoOM ITUKJIA.
Peakuyy nprcoeqMHEHNs U PaJIMKAJIbHOTO 3aMEIEHUs
36 AnkeHbl. XUMHUYECKHE CBOWCTBA: pEAKIUU MPUCOENMHEHUs (TaJloreHHUpOBaHUE, TUAPUPOBAHME, T'HAPOTrajloreHUpOBaHUE,
THJIpaTalysi), TOpeHusl, OKUCICHHsI U noauMepu3anui. IIpoMblnuieHHble U 1a00paTOpHbBIE CIIOCOObI MOJIYUEHHs! aJTKEHOB
37 Anxaauensl. XMMHYECKHE CBOMCTBA aJKaJMEHOB: PEAKIUU NPUCOEAWHEHUs (TUIpPUpPOBAHUE, T'aJOTEHUPOBAHUE), FOPEHUS U
nosinMepuszanuu. [lonydyenne ankaaueHoB
AnxuHbl. XMMHYECKHE  CBOICTBAa:  peaklud  NPUCOCAMHEHUS  (TaJIOreHUpOBAHMWE, TUIAPUPOBAHUE,  TUApaTanus,
3.8 THIPOTAJIOT€HUPOBAaHKE) KaK CIOCO0 MOIY4YEeHHs MOJIMMEPOB U APYTUX TOJIE3HBIX NMpoaykToB. Peakuuu 3amemenus. ['openue
alleTHJICHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIs1 CBAPKHU M pe3KH MeTasuloB. IIpuMeHeHne aneTuinesa
Apenbl. XuMHuUecKHe CBOHCTBa OeH30j7a: peakuud JIEKTPOPMIBHOTO 3aMELIeHHs, MPUCOENUHEHUsl (TUIPUPOBAHHUE,
3.9 rajorenupoBanue). Peakuus ropeHus. OCOOEHHOCTH XUMHUYECKHX CBOMCTB Tonyona. Ilomydyenue Oensona. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [lonumepuszanus cruposa. CiocoObl oSydyeHus: U NPUMEHEHNE apOMATUYECKUX YTII€BOJAOPOJIOB
310 Crnuprtel. [IpenenbHble OAHOATOMHBIE CIHPTHI. XMMHUYECKHE CBOMCTBA: B3aUMOJCHCTBHE C HATPUEM KaK CIOCOO yCTAaHOBJICHMS

HaJU4usl THAPOKCOTPYIIIBI, C TaJOr€HOBOAOPOJAMH KaK CIOCO0 TMOJyYeHUsI PAaCTBOPUTENCH, BHYTPHU- U MEXMOJEKYJsIpHas




Kon

IIpoBepsieMblii 3J1IEMEHT COJEPKAHUS

Acryuaparanus. P €aKus IrOpCHUA. HonyquI/Ie OTaHOJIa: pCaKIHA 6p0)KeHI/IH TJIFOKO3bI, THApaTanysa 3THUIICHA. OTHIICHTIINKOIb U
TJIMIOCPHH KaK NPCACTABUTCIIN MMPCACIIbHBIX MHOT'OATOMHBIX CIIMPTOB

3.11

®enon. XuMUYeckue cBoicTBa (heHosa (peakuu ¢ HaTpueM, TuApoKCUIoM HaTpus, Opomom). [lonyuenue penomna

3.12

Anbnreruapl. XUMUYECKHE CBOMCTBA MPEACIIbHBIX aIbICTHIOB: THIPHPOBAHNE; KAUECTBEHHBIE PEAKIIMH Ha KApOOHMIBHYIO TPYIITY
(peakuus «cepeOpstHOrO 3epKanay, B3auMoaelctaue ¢ ruapokcuom meau (II). [Tonydyenue npeaenbHbIX anbAeru0B: OKUCICHUE
CIIUPTOB, ruapaTanus alieTUJIeHa. AneroH
KaK MpeJICTaBUTENb KeTOHOB. OCOOEHHOCTH PEaKIMK OKHUCIICHHSI alleTOHA

3.13

Kap6OHOBBI€ KHUCIOTHI. XMMHUYECKHUE CBOMCTBA NpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KUCI0T. OCOOEHHOCTH XMMHUYECKUX
CBOMCTB MypaBLHHOﬁ KHCJIOTHI. HOJ'IyLIeHI/IC npCacIbHbIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJICHHUC aJIKaHOB, AJIKCHOB,
ICPBUYHBIX CIIUPTOB, AJILACTHUI0B. Bricmme NpeaACIbHBIC U HCITPCACIILHBIC Kap6OHOBI>I€ KHCJIOTHBI

3.14

Crnoxubie 3¢upsl 1 xupbl. CriocoObI TOTyueHUs CI0KHBIX 3(UpoB. OOpaTUMOCTh peakiuu dTepudukanuu. [IpuMeHenne cioKHbIX
3¢UPOB B MUIIEBOI U Tap(IOMEPHON MPOMBIIIICHHOCTH. JKHPBI KaK CI0KHBIE Y(UPHI TIIMIEPUHA U BBICIINX KApOOHOBBIX KUCIIOT.
XUMUYECKHE CBOMCTBA JKUPOB: TUAPUPOBAHHE, OKUCICHHE. [ MAPONU3, WM OMBUICHHE, KUPOB KaK CIOCOO MPOMBIIUIEHHOTO
MOJTyYCHHUS COJIEH BBICIINX KapOOHOBBIX KHCIOT. MBIITA KaK COJM BHICHIMX KapOOHOBBIX KHCIIOT

3.15

XUMHUECKUE CBOWCTBA TIJIOKO3bI: PEAKLIMU C YYaCTHEM CIHUPTOBBIX W albJETMJHON TPYyNI M MOJOYHOKHCIOE OpO’KEeHHeE.
[IpumeneHue rit0K035bl, €€ 3HaYeHHE B KU3HEEATEIbHOCTH Opranu3mMa. Jlucaxapuasl: caxaposa, MajibTo3a. BoccranaBnuBaronme
Y HEBOCCTAHABJIMBAIOIIKE aucaxapuabl. ['maponus qucaxapunos. Ilonmmcaxapuasl: kpaxmai, rukoredH. CTpoeHne MakpoOMOJIEKYJ
Kpaxmaia, IIMKOreHa U LeJuTio103bl. dusnueckne cBoWCTBa KpaxMaia U LeJUII0JI03bl. XMMHUYECKHE CBOMCTBA KpaxMaia: THIPOJIu3,
KayecTBEHHAasl peaklus ¢ MoJ0oM. XMMHUYECKHE CBOICTBA LIEJUIIONO3bl: THAPOIN3, MOoTydeHue 3(pupoB nemonao3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIM HIEINK)

3.16

AMuHBI. AMHHBI KaK OpTraHU4YC€CKUC OCHOBAHUSA: PCAKIHUHA C BOI[OfI, KHCJIOTaMU, pC€aKnusa ropCHUs . AHUIIMH Kak npeaACTaBUTECIIb
ApOMAaTHYCCKUX AMHHOB. XHUMHUYECKHE CBOMICTBA aHMJIMHA: B3aHMOﬂCﬁCTBHC C KHCJIOTaMH, 6pOMHOﬁ BOﬂOﬁ, OKHMCJICHHUC.
HonyquHe AMWHOB AJIKWJIMPOBAHHUEM aMMHUAaKa 1 BOCCTAHOBJICHUEM HUTPOITPONU3BOJHBIX YIJTICBOOOPOJI0B

3.17

AMUHOKHCIIOTHI M OeNTKH. AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHnyeckue coeuHeHnss. OCHOBHbIE aMHHOKHUCIIOTHI, 00pa3yromiue
6enkyu. XuMUYecKre CBOMCTBA OEITKOB: THJIPOJIN3, IeHATypalisl, KaueCTBEHHbIE (IIBETHBIE) PeaKIK Ha OEJIKH

3.18

CTpOeHI/IC " CTPYKTYypa IHOJIUMCPOB. 3aBUCHMOCTH CBOMCTB MMOJIMMEPOB OT CTPOCHUA MOJICKYIL. OCHOBHEIE CIIOCOOBI MOJIYUCHUA
BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/IﬁZ PCAKIUMU MOJIUMEPU3AINN U MOJIUKOHACHCAIIUN. KJ'IaCCI/I(l)I/IKaI_[I/ISI BOJIOKOH

3.19

I/I)I@HTH(l)I/IKaIII/Iﬂ OpPTraHNYCCKUX COG)IHH@HI/If/i. Pemenne OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paClIO3HaABaAHUEC OPTaHUYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKIY KilaCCaMU OPraHNn4YC€CKUX COG)II/IHCHI/Iﬁ

XUMUS U )KU3Hb




Kon

IIpoBepsieMblii 3J1IEMEHT COJEPKAHUS

Xumus B HOBCG,HHCBHOﬁ JKHN3HHU. HpaBHna 0e30macHoOM pa6OTBI C CAKUMH, TOPHOYMMH U TOKCHYHBIMH BCIICCTBAMHU, CPpEACTBaAMU

4.1 .
OBITOBON XMMHH
XvuMus U 340poBbe. XUMHSI B MEAMIMHE. XUMHUS U CEIbCKOE XO3SMCTBO. XMMHUS B MPOMBIIJIEHHOCTH. XUMHUS U SHEPreTHKa:
4.2 MIPUPOJIHBIN U MOMYTHBIA HE(TSIHOM Ta3bl, UX COCTaB U Hcmoib3oBaHue. CoctaB HepTH U e€ mepepadoTka (IPUPOTHBIE UCTOUHUKH
YTJIEBOIOPOIOB)
XuMus 1 9KoJ0rus. XMMHUECKOE 3arps3HEHIE OKPYKaloIel cpelibl ¥ ero nocneacTus. Oxpana rufipocdepbl, MOYBBL, aTMOCHEPHI,
4.3 Gbaopel U payHbl OT XUMHUYECKOro 3arps3HeHHs. [Ipobrema OTX00B M MOOOYHBIX MPOAYKTOB. AJIBTEPHATHBHBIC MCTOYHUKH
SHEPIUU
OO0mme mpeACTaBICHUS O MPOMBINIJIEHHBIX CIOCO0aX IMOMYYEHUsI XMMHYECKUX BEIIECTB (HAa MpUMEpe MPOM3BOJCTBA aMMHUAKa,
4.4 cepHoOil kucnotThl). UépHas u nBetHass MeTautyprus. CTEKIO U CHIMKATHAS MPOMBIILIEHHOCTh. [IpoMbllieHHass oprannyecKkas
xumus. CoIpb€ 1J1s1 OPraHuueCKON MPOMBIIIIICHHOCTH
5 Tunel pacyETHBIX 337124
51 Pacuéter Macchl BemecTBa Wik 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIMU BEUIECTB
5.2 Pacuérel TemoBoro a¢dexra peaxiuu
5.3 Pacu€tbl 00BEMHBIX OTHOILIECHHH ra30B IPU XUMHUYECKUX PEaAKIIHSIX
5.4 Pacuérer maccel (00bEMa, KOTMYECTBA BEIIECTBA) TPOYKTOB PEAKIINU, €CITH OJTHO U3 BEIIECTB J]AHO B U30BITKE (MMEET IPUMECH )
55 Pacuéter MmaccoBoit uim 00BEMHON JOTIM BBIXO/IA MPOAYKTA pPEeaKINU
OT TEOPETHYECKH BO3MOKHOTO
56 PaCLIéTBI"MaCCVBI (O6’béM21, KOIIMeCTBa BeIfLeCTBa) MPOJIYKTa PeaKklMM, €CJIU OJTHO U3 BEIIECTB JIAaHO B BUJIE PAaCTBOpa C
onpeAesIEHHON MacCOBOM J10JI€M PACTBOPEHHOTO BEIIECTBA
5.7 Pacuétsl ¢ ucnoap30BaHNEM HNOHITHI «MaccoBas 10JIs1», «MOJISIpHAsE KOHLIEHTPALUS», «PACTBOPUMOCTbY
58 Haxoxnenne MoiexynsipHON (hOpMYITbl OPTaHMYECKOTO BEIIECTBA MO €T0 MNIOTHOCTH U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIINUX B

€ro COCTaB, UJIN MO NPOJAYKTAM CrOPpaHHUsL




