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8 KVIACC

IlepBonayajbHbIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Posib XMMUM B KU3HM 4Ye€lIOBEKa. XMMHs B CUCTeME HayK. Tenma m BemecTtBa. PU3MYECKUE CBOMCTBA BELIECTB.
ArperatHoe coctosiHie BelecTB. [loHsATHE 0 MeToaxX Mo3HaHus B XUMUU. HucTble BemecTBa U cMecd. CriocoObl pa3iesieHus: CMeceil.

ATOMBI U MOJIEKYNBl. XUMUYECKHE 37eMeHThl. CHMBOJIBI XMMHMUYECKUX 3JeMeHTOB. [IpocTblie M clloKHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumunyeckass (opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBa cocTaBa BemnlecTB. OTHOCHTENbHas
aToMmHas Macca. OTHOCUTeNbHAs MOJIEKYJIsipHast Macca. MaccoBast 101l XUMUYECKOTO 3JIEMEHTa B COEIMHEHUU.

KommuectBo BemiectBa. Mousib. MoumsipHast macca. B3auMoOCBs3b KOJMYECTBA, MACCHI M YHMCIIA CTPYKTYPHBIX €IMHUIl BEIIECTBA.
Pacuéter mo GpopmynaM XUMUYIECKUX COCTUHECHHIA.

Ouznyeckue W XUMHUYECKUE SIBICHUA. XUMHMUYECKas peakius U e€ MpPU3HAaKU. 3aKOH COXpPaHEHMs MacChl BELIECTB. XUMHUYECKHE
ypaBHeHud. Knaccudukanus XuMUIeCKuX peakiuid (CoOeTuHEHMs, pa3IokKeHHs, 3aMelleHus, 00MeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYI0#, TpaBWiIaMu paboTel B JjabopaTtopur W TpuéMaMu oOOpameHus ¢ J1abopaTOpHBIM
000pyI0BaHUEM, U3yUYE€HHE U ONMHUCAaHKUE (PU3UICCKUX CBOMCTB 00pa3lloB HEOPTraHUYECKUX BEIIECTB, HAOMIOeHNE (PU3HIECKHX (TUIaBJIICHHE
BOCKa, TasHUE JIbJIa, PACTUpaHKE caxapa B CTYMKE, KUIIEHUE U KOHJEHCALHsI BOJIbl) U XMMUYECKUX (TOPEHHE CBEUH, IPOKaIMBaHUE MEIHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCJIOTOW) sIBIeHWH, HAOJIOACHHE M OIMCAaHUE MPU3HAKOB MPOTEKAHMS] XMMUYECKUX peakuui
(paznmokeHue caxapa, B3aUMOJCICTBHE CEpHOI KHUCIOTHI C XJOpuJoM Oapus, pasnokeHue ruapokcuna memu (II) mpu HarpeBanum,
B3auMo/IeiicTBue *kene3a ¢ pactBopoMm conu menu (II), uzyuenue crnocoOGoB pasaenieHusi CMeceld: ¢ MOMOIIBI0 MarHura, (puiIbTpoBaHUE,
BBINIAPUBAHME, UCTWIUISALUS, Xpomartorpadus, NpoBeACHHE OYUCTKH IMOBAPEHHON COJIM, HAONIOJIEHUE W OINHUCAaHUE pPe3yJIbTaToOB
MIPOBEJICHUS OTBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3/JaHIe MOJEIIC MOJIEKYJI (1IapOCTEP>KHEBBIX).

Ba:xkneiilmue npeacTaBuTe M HEOPraHUYECKUX BeleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopox — snemeHT M mpocrtoe BemecTBo. HaxoxzaeHue kuciopojga B NPUPOJE,
¢u3nyeckue M xuMuyeckue cBoicTBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue kuciaopoga. CrocoObl IMOJydeHHs KUCIOpOAa B
nabopaTopuy U NpOoMbIUIeHHOCTU. KpyroBopoT kuciaopoaa B npupoje. O30H — aJutoTpoIiHas MOAU(UKALUS KUCIOPOa.

TennoBoil >pPeKT XUMUYECKON peakiuy, TEPMOXUMHUECKUE YpaBHEHMS, 3K30- M JHAOTEPMHUYECKHE peakuuu. TOIuMBO: yrojp U
MeTaH. 3arpsi3HeHUE BO3/yXa, YCHJIEHHE MapHUKOBOTO 3 deKTa, pa3pylIeHue 030HOBOTO CIIOSI.

Bogpopoa — anemeHT u nmpocToe BemiecTBo. HaxokaeHne BojopoJa B npupoje, pU3nuecKkue U XUMUUYECKHE CBOMCTBA, MPUMEHEHHE,
crnocoObl noydeHusi. KucinoTel u comu.

MosnsipHblii 00bEM ra30B. PacuéTbl M0 XUMHUUECKUM YpaBHEHHSIM.



dusnueckue cBolcTBa BoAbL. Bonma kak pactBopurenb. PacTBopbsl. HachlllleHHBIE M HEHACHILIEHHBIE PAaCcTBOPBL. PacTBOPUMOCTH
BELIECTB B BoJie. MaccoBasi J0J1s BELECTBA B pacTBOope. XUMHUYECKHe CBOICTBa BoAbl. OcHOBaHMs. Poib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojbl B pupojie. 3arpsi3HeHne NpUpoAHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BOI.

Knaccudukanus neopranmueckux coeaumHeHuil. Oxcuapl. Knaccudukamuss okcuaoB: cosieoOpasyrommue (OCHOBHBIE, KHCIIOTHEIE,
amdoTepHbIe) 1 HecoeoOpa3zyrouie. Homenknarypa okcuoB. @u3nueckue U XkMUYECKUEe CBOMCTBA OKCHIOB. [loirydeHne oKcuaoB.

OcHoBanus. Knaccudukanus ocHoBaHMii: mENOYM M HepacTBOpuMble ocHoBaHMs. HomeHknatypa ocHoBanuil. dusmueckue u
XUMHUYECKHE CBOMCTBA OCHOBaHUM. [TomydeHrne 0CHOBaHMA.

Kucnorter. Knaccudukamus kucnor. Homenkmarypa kucior. ®Ous3nueckue W XMMHUYECKHE CBOMCTBA KHUCJOT. Psii akTUBHOCTH
metaiuioB H. H. bekerosa. I[lomydenue Kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonyuenue coeit.

I'enernueckas cBsA3b MEXAY KIacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuil IKCnepumenm:

KauyeCTBEHHOE OINpEJesIeHue COJIep’KaHus KHUCIOpoJa B BO3[yXe, MOJydeHue, coOuMpaHHe, paclio3HaBaHWE U H3y4eHHE CBOMCTB
KHCIIOpO/ia, HaOJNI0/IeHUEe B3aUMOJEHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBHS BO3HMKHOBEHMSI M TpEKpallleHus ropeHus (moxapa),
03HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB M ONHCAaHUE UX CBOMCTB, MOJIydeHUE, COOMpaHHe, paclio3HaBaHWE U M3ydeHHE CBOICTB BOJOPOJa
(ropenue), B3aumojeicTBre Bomopona ¢ okcumoM Mmemu (II) (BO3MOXKHO HMCIHOJIB30BaHWE BHUICOMATEPHAIIOB), HAOIIOIEHHE OOpa3loB
BEIIECTB KOJMYECTBOM | MOIb, HCCIEOBAHUE OCOOCHHOCTEH pacTBOPEHUS BELIECTB C Pa3IMYHONW pPacTBOPHUMOCTBIO, NMPUTOTOBJIECHUE
pacTBOpPOB C OMpeneaEHHONW MacCOBOHW M0JIEM pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METANIaMU (HATPUEM U KaJIbITUEM)
(BO3MOXKHO HCIIOJIB30BAaHUE BMJICOMATEPUANIOB), UCCIEA0BAaHUE OOpa3l0B HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE
M3MEHEHMsI OKpacKy MHIMKATOPOB B PAcTBOpaxX KHCIOT M ILenodei, u3ydeHue B3zaumozencTBus okcunaa meau (II) ¢ pactBopom cepHoit
KHCJIOTBI, KMCJIOT ¢ METAJUIAMM, PEAKLIMA HEUTpalIu3aluy, OJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO METajlla IpYyTUM
U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHelIue Ki1acchl HEOPraHUYECKUX COCIUHEHUID.

[Mepuonuveckuii 3akon u Ilepuoamyeckasi cucremMa xummu4yeckux 3jemMeHToB [I. U. MenpgesneeBa. CTtpoeHue aTomoB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIHH

[lepBble MOMBITKM KiIacCU(UKAUK XUMHUYECKUX dJIeMeHTOB. [loHATHE O Trpynmax CXOIHBIX 3JEMEHTOB (IIEJIOYHbIE U
11eJI0YHO3EMENbHbIE METaJLIbl, FAJIOTEHbI, HHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpbIE 00pa3ytoT aM(pOTEPHbIE OKCHIbI U TUAPOKCHIBL.

Ilepuomuueckuit 3akoH. Ilepuoguueckas cucremMa xumudeckux oneMmeHtoB J[. WM. MenneneeBa. KopoTkonepuonHas u
nnuHHonepuoiHas ¢opmbl [lepuoanyeckoit cucremsl xumuueckux aiemeHToB [I. M. MenneneeBa. Ilepuonsl u rpynmsl. dusnueckuii
CMBICII TIOPSAKOBOIO HOMEpA, HOMEPOB NEPUOA U IPYIIIBI JIEMEHTA.

Crtpoenne aromoB. CocTtaB aTtoMHbIX sjep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JOYeK aToMOB THepBbIX 20
XUMHUECKUX IeMeHTOB llepunonnueckoii cucremsl [I. M. MenneneeBa. XapakTepuCcTHKa XUMUYECKOTO IEMEHTA IO €r0 MOJI0XKEHHUIO B
ITepunoanueckoii cucreme . 1. Menneneesa.



3aKOHOMEPHOCTU U3MEHEHUS paJnyca aTOMOB XMMHUYECKUX JIEMEHTOB, METAIIIMYECKUX U HEMETAIUIMYECKHUX CBOMCTB IO rpynnam u
Iepuoam.

3nauenue I[lepuoanueckoro 3akona u Ilepuoanueckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB Ul pa3BUTHUs HayKu W npaktuku. . W.
MenpeneeB — y4€HbIM U TPaKIaHUH.

Xumunyeckas cBsA3b. KoBasieHTHas (MOJIsIpHAsh W HEMOJIAPHAs) CBSI3b. DJEKTPOOTPULATEIBHOCTh XMMHUYECKHUX 3JIeMeHTOB. MoHHas
CBSI3b.

Crenenp oxucieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. IIpormeccsl okuciaeHuss U BOcCTaHOBIEHUS. OKUCIUTENU U
BOCCTaHOBUTEJIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00paslloB BELIECTB META/NIOB M HEMETAJUIOB, B3aUMOJICHCTBUE TUIPOKCHJA LIMHKAa C PacTBOpaMHM KHUCJIOT U LIEJIOYEH,
MIPOBEJIEHUE OIIbITOB, WJUTIOCTPUPYIOMIUX MPUMEPHl OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKUMH (FOpeHHe, peakluuu pPas3yIoKeHHUs,
COCTMHEHUS ).

Meosrcnpeomemmnoie ceasu

Peanuzanusi MeXIpeIMETHBIX CBsI3€H MpU M3YYEHHM XHUMHHM B 8 KJlacce OCYIIECTBISIETCS 4epe3 HCIOJIb30BaHHWE KakK OOIMIMX
€CTECTBEHHO--HAYUHBIX OHATHM, TaK U TIOHATUH, SIBJISIFOIIMXCS CHCTEMHBIMH JIJIs1 OTJEJIbHBIX PEIMETOB €CTECTBEHHO--HAyYHOTO IHKJIA.

OOmire ecTeCTBEHHO--HAyyHble IOHATUSA: HaydHbId (DakT, Trumores3a, TEOpUs, 3aKOH, aHaIM3, CHUHTE3, Kiaccudukanus,
NEePUOANYHOCTb, HAOIIOICHHUE, SKCIIEPUMEHT, MOICITUPOBAHNE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepus, aTOM, NIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIUJ, U30TOIBI, PAIUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BELECTBA, a3, (PM3NYECKUE BEJINYMHBI, €AUHULIBI U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/BI,
CounHize.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocgepa, ruapochepa, MUHEpaIIbl, TOPHbBIE IOPO/Ib, MOJIE3HbIE HCKOIIAEMBbIE, TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XumMu4ecKkasi peakuus

Ilepnoauueckuii 3akoH. Ileproguueckas cucrtema xumudeckux anemeHToB . 1. Menneneesa. Ctpoenue atoMoB. 3aKOHOMEPHOCTH B
U3MEHEHHH CBOMCTB XMMHYECKHUX 3JIEMEHTOB IIEPBBIX TPEX MEPHOJIOB, KNS, KaJIblUs U UX COCAMHEHUN B COOTBETCTBUM C IOJIOKEHUEM
2JIEMEHTOB B lleproanueckoil cucreMe U CTPOCHHUEM UX aTOMOB.

CrpoeHne BelecTBa: BHIbl XUMHUYECKON CBsA3H. THIIBI KPUCTAJUIMUECKHUX DPELIETOK, 3aBUCUMOCTb CBOWMCTB BEIECTBA OT THUIA
KPUCTAJTIMYECKON PEIIETKN U BUAA XMMHUYECKOH CBSI3H.

Knaccugukamnus 1 HOMEHKIaTypa HEOPraHMUECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KlaccaM
HEOPraHUYECKNUX COCAMHEHNN, TeHETUYECKasl CBSI3b HEOPraHUYECKUX BEILIECTB.



Knaccugpukanuss XUMHYECKHX PEaKUUi MO pa3TUYHBIM IpU3HAKaM (110 YKCIY M COCTaBY YYacCTBYIOIIMX B PEAKIUHU BELIECTB, IO
TETIOBOMY (P PEKTY, 10 UBMEHEHUIO CTETICHEH OKUCIICHUS! XUMHUECKUX 3JIEMEHTOB, 10 00OPAaTUMOCTH, TI0 YYaCTHIO KaTaau3aTopa). JK30- U
OSHAOTCPMHUYCCKUC PCAKIUH, TCPMOXUMHUUCCKUEC YPABHCHUS.

[lonsiTne 0 ckopocTH XMMHYecKod peaknuu. [loHsTHe 00 OOpaTHMMBIX M HEOOPAaTUMBIX XMMHUYECKHX peakuusx. [loHstue o
TOMOI'CHHBIX U I'€TCPOrCHHBLIX PCAKIUAX. Tlonstue o karanuse. IloHsATHE 0 XUMHUYECKOM PaBHOBCCHHU. CDaKTOpI)I, BJIMAIOIME HAa CKOPOCTH
XUMHUYECKOU PCaKIUN U MOJIOKCHUEC XUMHWYCCKOT'O paBHOBCCHUS.

OKHCIUTENTFHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, JICKTPOHHBIN OallaHC OKWCIIMTEIHHO-BOCCTAHOBHTENBHON peakiuu. CocTaBieHHE
YpaBHEHU OKUCITHTEIHFHO--BOCCTAHOBUTEIIBHBIX PEAKIIMH C MCIIOJIb30BAHUEM METOIa 3JICKTPOHHOTO OaJiaHca.

Teopust 3nMeKTPONUTUYECKON NUCCOLMALINU. DIIEKTPOJIUTHI U HEIEKTPOIUThI. KaTHOHbI, aHMOHBI. MeXaHU3M JUCCOLIMALUU BELECTB
C pas3/JIMYHbIMW BUAaMU XUMH4YECKOH cBs3Uu. CTelnenn JAUCCOUanun. CuibHEBIE U ci1a0ble OJICKTPOJIUTEL.

Peakuuu nonHoro oOMeHa. YcioBus IpOTEKaHUs peaKuii HOHHOrO 0OMeHa, MOJIHbIE U COKpAIllEHHbIE HOHHBIE YPABHEHUSI PEAKIIHM.
CBoiiCTBa KHCTIOT, OCHOBAHUHN M COJIEH B CBETE MPEJCTABICHUN 00 AJIEKTPOJUTHYECKON Aucconmanii. KauecTBeHHbIE peaKIIiu Ha UOHBI.
[TonsiTue 0 TrHAPOIU3E COJICH.

Xumuueckuil IKcnepumenm:

03HAKOMJICHHE C MOJICIISIMH KPUCTATHICCKUX PEMIETOK HEOPraHMYEeCKUX BEIIECTB — METAJUIOB M HEMETA/LIOB (TpaduTa M anmasa),
CJIOXHBIX BEIECTB (XJIOpUAA HATPHsl), MCCIEA0BAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peakliy OT BO3JICHCTBUS Pa3InYHbIX (PAKTOPOB,
HCCIIEIOBAaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MpOIECca UCCOLMAIUU KUCIIOT, HIesouel 1 cosiei (BO3MOXKHO MCIOJIb30BaHUE
BHJICO MaTEpHAJIOB), IPOBEICHNUE OMBITOB, WUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUs PEaklnii MOHHOTO oOMeHa (oOpa3oBaHHME OCaJKa,
BBIJITIEHUE Ta3a, 00pa3oBaHUE BOJbI), OMBITOB, WIIIOCTPUPYIOLUIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMil (ropeHue,
peaKuu pas3ioxKeHHs, COCAUHEHU), PaCcllO3HABAaHUE HEOPraHUYECKUX BEIIECTB C MOMOIIBI0 KAUeCTBEHHBIX PEAKIM Ha MOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl M MX coeJUHEHHUS

OO0mas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CtpoeHue u uznueckue
CBOMCTBa MPOCTBIX BELIECTB — TaJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMepe XJopa (B3auUMOJEHCTBHE C METaUIaMH, HEMETaUIaMHu,
mienovyamu). Xsopooaopod. ComsiHas KUCIOTa, XUMUYECKHE CBOWCTBA, MOJTy4YeHHe, npuMeHeHue. JleiicTBre xjopa U XJI0OpOoBOJOPOAa Ha
OpraHu3M yejoBeka. Bakneime XJIOpUIbl U UX HAX0XKJACHUE B IPUPOIE.

Obmas xapaktepuctuka snmeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTEeHU OKucieHus. CTpoeHue u
(dbu3nyecKue CBOICTBA MPOCTHIX BEUIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KUCIOPOIa U cepbl. XUMHYECKHUE CBOICTBA
cepbl. CepoBOJIOpOJI, cTpoeHue, GU3NUECKUe U XUMUYECKHe CBOicTBa. OKCHABI cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCUAOB. CepHas
KHCTOTa, (U3NYECKUE U XMMHUYECKHE CBOMCTBA (0OIIMe Kak MpeACTaBUTENS Kilacca KUCIOT U crenuduueckue). XUMUYECKUE PEeakiu,
JeXalMe B OCHOBE MPOMBIIIIEHHOTO CHoco0a MomydeHHust cepHOW KHUCIOTHl. [Ipumenenue cepHoil kucinoTel. CollMd CEpHON KHCIIOTHI,



KadecTBEHHas peakuus Ha cynb(ar-uoH. HaxoxxaeHue cepbl u e€ CoOeMHEHUH B MpHUpoJie. XUMUYECKOE 3arps3HEeHNe OKPYKAIOLIEH cpebl
COCZIMHEHUSIMH Cepbl (KUCIOTHBIE IOKIM, 3arpsA3HEHHNE BO3AyXa H BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPAILCHHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOSHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC CTENCHH OKHCICHHS. A3O0T,
pacnpocTpaHeHue B MpHUpoAe, (PU3MYECKHE U XuUMUYeckue cBoiicTBa. KpyroBopoT azora B mpupone. AMMHAK, €ro (U3MYECKHE U
XMMUYECKHE CBOMCTBA, MoJydeHre u npumeHeHune. Conn aMMoOHuUs, UX (pU3HUYeCcKre U XUMHYECKUE CBOMCTBA, MpuMeHeHnune. KauecTBenHas
peaknys Ha MOHBI aMMOHUS. A30THAs KHCJIOTa, €€ moyydeHue, (u3ndeckue U XMMHUECKHe CBOMCTBA (00IIMe Kak MpeAcTaBUTENs Kiacca
KHUCTIOT U crieurduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAIBHBIX y100peHH. XUMHUECKOe 3arpsi3HEHHE
OKpY)Karolllel Cpelbl COeIMHEHUSMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3/yXa, MOYBBI U Boj0EMOB). docdop, amnoTpornHsie
Mo upukauu docdopa, pusnyeckne n xumudeckue cBorcrsa. Oxcua Gocdopa (V) u dochopnas kucnora, GU3MUECKUe U XUMUUECKHE
CBOICTBa, mostyueHue. Mcnonap3zoBanue GochaToB B KauecTBE MUHEPAIBbHBIX YI00pEHUH.

O6bmas xapakrepuctuka 31eMeHToB [VA-rpymnmnbel. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUS. YTJIEpOo[,
AJUTOTPOITHBIE MOAU(HUKAIINK, PACIIPOCTPAHEHHUE B MPHUpOe, PU3MUECKHEe U XUMHUYECKHEe CBOMCTBA. AncopOiusa. Kpyrosopot yriepoaa B
npuposae. Oxcunapl yriepona, ux (U3NYECKue U XMMHUYECKHE CBOWMCTBA, NEHCTBUE HA >KUBBIE OPraHU3MBbI, MOJYyYeHHE M IPUMEHEHUE.
DKOJIOTHYECKHE MPOOJIeMbl, CBs3aHHBIE ¢ OKcuaoM yriepoda (IV), runmoresa rio6ampHOTO MOTETUICHUS KJIMMaTa, TapHUKOBBIN d(PQeKT.
VYroapHas KUCIOTa U €€ coyd, UX (pU3nUecKue U XUMHUYECKHUe CBOWMCTBA, MoJlyueHue U npuMeHeHnue. KauectBeHHas peakiusi Ha kapOoHat-
noHsl. Mcnonbs3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHHUAX yriepoja (MeTaH, 3TaH, 3TWUJIEH, alleTWJIEeH, ATaHO,
TJIMIEPHUH, YKCYCHas KucioTa). [IpupoaHbie MCTOYHUKH YriIeBOAOPOAOB (YroJib, MPUPOJHBINA Tra3, HEPTh), MPOJYKTH UX TMEpepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIICHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX: JKHUpaX, OeNKax, yriaeBojgax — U UX POJId B
KU3HU YeJloBeKa. MarepralibHOE €IUHCTBO OPraHMUECKUX U HEOPraHMYEeCKUX COCTUHEHHI.

Kpemuuii, ero ¢usmueckre M XMMHUYECKHE CBOWCTBA, MoyiyueHHWEe W mnpumeHeHue. CoenuHeHuss kpeMHus B mnpupoje. OOmue
npenactaBieHuss o0 okcunue kpemHus (IV) u kpemuueBoit kucnore. CHIMKAaThl, MX HCHOJIb30BaHHE B OBITY, B INPOMBIIUICHHOCTH.
Baxueiimue crpoutenabHble MaTepHalibl: K€paMHKa, CTEKJIO, LEMEHT, OeTOH, xkese300eToH. [IpoGiembl 6e30macHOro MCHOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3Il0B HEOPraHUYECKHUX BEIECTB, CBOMCTB COJSTHOW KUCIOTHI, TPOBECHIE KaUYeCTBEHHBIX PEaKIMii Ha XJIOPHUI-HOHBI U
HaOMO/IEHNEe MPU3HAKOB HMX MPOTEKAHUS, OMBITHI, OTpa)karoue (U3NYEeCKHe W XMUMHUYECKHE CBOMICTBA TajOreHOB M MX COEIUWHEHUN
(BO3MOXKHO MCHOJIb30BaHUE BUEOMATEPHATIOB), O3HAKOMJIEHHE C 00pa3liaMu XJIOPUAOB (TaJOr€HUIOB), O3HAKOMIIEHHE ¢ 00pa3liaMu cepbl
u e€ COeQUHEHHUSMHU (BO3MOXHO MCIIOJB30BaHME BHUAEOMATEpHUATOB), HAOIIOAEHUE Ipoliecca OOYrJIMBaHUS caxapa MOoJ JAEHCTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCJIOTHI, M3y4€HHE XUMHUYECKHUX CBOWCTB pa30aBIeHHONW CEpHOW KHUCIOTHI, NMPOBEICHUE KaueCTBEHHOMH
peakiuu Ha cyiabhaT-HOH M HaONIO/IeHHE MpU3HaKa e€ MPOTEeKaHMs, O3HAKOMIIEHHE ¢ (PM3MUECKUMHU CBOWCTBaMH a30Ta, docdopa u ux
CO€MHEHUH (BO3MOXKHO HCIIOJIb30BAaHME BHJIECOMATepHalioB), oOpa3naMu a30THBIX U (ocOopHBIX ynOOpeHuil, moixyueHue, cobupaHue,



pacrmo3HaBaHHEe M HW3YyYEHUE CBOWCTB aMMHaKa, MPOBEJICHUE KAUECTBEHHBIX PEAKIMii Ha WOH aMMOHUS U (ochaT-HOH U H3Y4CHHUE
MPU3HAKOB MX MPOTEKaHUs, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOW aA30THOM KHUCJIOTBHI C MeIpl0 (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), U3yYECHUE MOJIEJICH KPUCTAIUIMYECKUX PEIIETOK aiMasa, rpadura, ¢pysuiepeHa, 03HaKOMIIEHHE C MPOLIECCOM aJIcoOpOLUu
pPacTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM IMPOTHBOTrasa, MOJIYYeHHE, COOMpaHHUE, PaClO3HABAaHUE U U3YUCHHE
CBOWCTB YIJICKHCIIOTO Ta3a, MPOBEJACHNE KAUYEeCTBEHHBIX PEAKIMi Ha KapOOHAT M CHIIMKAT-HOHBI M M3YYCHHE NMPU3HAKOB MX MPOTCKAHMUS,
03HAKOMJICHUE C TIPOIYKIIMEH CHIIMKATHOM MPOMBINIJIEHHOCTH, PEIICHHE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BaxHenue HeMeTauibl 1
HUX COCIUHCHUS.

MeTaJJibl M HX COEAMHEHUS

OO6mast XapakTepUCTUKA XUMHYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX MOJOKeHUsI B [leproanyueckoi cucteMe XuMUIeCKUX
anemenToB JI. M. MenzaeneeBa u ctpoenus atomMoB. CTpoeHHE MeTaIoB. MeTainueckass CBs3b W METAJUTMYECKash KpUCTaUTMYecKast
peméTka. DIeKTPOXUMUYECKUN sl HANIPsSHKEHUH MeTauioB. OU3ndeckue U XMMUYECKHe CBOMCTBA MeTauioB. OO0Iue crocoObl MOTydeHus
MeTauioB. [ToHsATHE O KOPPO3UKM METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTH UX OT KOppo3uu. CriiaBel (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a)
Y UX TIPUMEHEHHUE B OBITY U MPOMBIIILICHHOCTH.

[Ilerounble MeTambl: noJjioxkeHue B [lepuomnueckoit cucreme xumuyeckux anemeHtoB . M. MeHnpaeneeBa, cTpoeHHE UX aTOMOB,
HaxoXJieHue B mpupojae. Ou3ndeckue u XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kajusi). OKCHUIBI ¥ TUIPOKCUIBI HATPUS U KaJIUS.
[IpumeHeHne MeT0YHBIX METAIUIOB U X COCTUHEHUH.

[[lenouyHO3eMENbHBIE METAUIbl MarHuid W KaJlblUi: ToJIoKeHHe B Ilepuogmyeckoil cucreme Xumuyeckux snementoB /[l .
MenpeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJIE€HHE B npupoae. PU3nyuecKkue M XMMHYECKHUE CBOMCTBA MarHusg W Kaiublus. Baxueilmne
COCTMHECHUS KabIUA (OKCH, TUIPOKCHU, COJH). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuil: nonoxxenue B [lepuoauyeckoit cucreMe xummudeckux sneMmeHToB J[. M. MenpaeneeBa, cTpoeHre aroMa, HaX0XJIECHHUE B
npupojie. Pu3nyecKkne u XUMUYECKHAE CBOWCTBA alfOMUHUSA. AM(OTEpPHBIE CBOMCTBA OKCHA M THIPOKCHIA ATFOMUHUSI.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumudeckux anemeHToB [[. M. MenneneeBa, cTpoeHME aToMa, HAXOXIACHUE B
npupojie. dusnyeckne 1 XuMHUUYECKHe CBOMCTBA xkese3a. Okcunbl, ruapokcuabl u conm xene3a (II) u xenesza (III), ux cocras, cBolicTBa 1
MOJTy4YEeHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE C o0pa3llaMyd METaJUIOB M CIIJIaBOB, MX (DU3MUYECKUMH CBOMCTBAMH, M3y4€HHE PE3YJIbTaTOB KOPPO3HH METAJJIOB
(BO3MOXHO HCIIOJIL30BAHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJA KaJblUs W HATPUs C BOJOW (BO3MOKHO
WCIIOJIb30BaHME BUAEOMATEPUAIOB), HCCIEIOBAaHHE CBOMCTB JKECTKOW BOJBI, Mpollecca TOPEHHs Kejne3a B KUCIOpoJe (BO3MOKHO
WCIIOJIb30BAHUE BHJIEOMATEPUAIOB), MPHU3HAKOB NMPOTEKAHUsI KAYECTBEHHBIX PEAKUMM Ha WMOHBI: MarHus, Kajblus, aJIIOMUHUS, LUHKa,
xeneza (I1) u xenesa (III), menu (II), HaGmroeHNEe W OMMCaHWE MPOIIECCOB OKpAIIMBAHMS TJIAMEHW HOHAMU HATPHS, Kalus U KaJdbIUsd
(BO3MOXKHO HCHOJB30BAaHUE BUICOMATEPHUATIOB), HCCIEeNOBaHUE aM(OTEPHBIX CBONCTB THJAPOKCHIA ATIOMUHHUS W THUAPOKCUAA IIMHKA,
pelieHue SKCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BajkHel1ne MeTaibl U UX COSTUHEHUSD.



XuMus 1 oKpy:xamouas cpeaa

BemiectBa u maTepuaiibl B TOBCEIHEBHOM >KM3HU YellOBeKa. be3omacHoe HMCMoIb30BaHKE BEIIECTB U XUMUUYECKUX PEaKlUid B OBITY.
[TepBast moMOIIIb IPU XUMUYECKUX OKOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYKarollel cpenbl (mpeaenbHas JoMycTUMasi KOHIeHTpalus Bemiects, ganee — [1J1K). Pons xumuu B
pEIIECHUHN YKOJIOTUUECKUX MPOOIIEM.

Xumuueckuii Ikcnepumenm:

n3y4deHue 00pasIoB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIJIOB, MIOJUMEPHBIE MaTEpUAIBI).

Meoscnpeomemmnnie ceasu

Peanuzarust MeXnpeIMETHBIX CBsI3ed MPH M3YyYEHWHM XUMHUU B 9 KJlacce OCYIIECTBIISIETCS 4Yepe3 HCIOIh30BAaHUE KaK OOIINX
€CTECTBEHHO-HAYYHBIX MOHSITUM, TaK U MOHATUMN, SBIISIOIIMXCS CUCTEMHBIMU TSI OTJICIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TIOHSTHS: HAydHbId (¢akT, THUIOTe3a, 3aKOH, TEOPHs, aHajdu3, CHHTE3, Kiaccuduxamusi,
MEePUOANYHOCTh, HAOJIOICHWE, SKCIEPUMEHT, MOJCIUPOBAHUE, H3MEpPEHHE, MOJEINb, SIBJICHHE, MApPHUKOBBIM 3(PQEKT, TEXHOJOTHS,
MaTepHuabl.

dusnka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOTIBI, PAIMOAKTUBHOCTh, MOJICKYJIa, JIEKTPUUCCKUAN 3aps/,
MIPOBOJIHUKH, TIOJYIPOBOIHUKH, TUIICKTPUKU, (DOTORIEMEHT, BEMIECTBO, TEIO, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, pacTBOP,
pacTBOPUMOCTb, KpUCTAJUIMUECKas pElmETKa, CIUIaBbl, (U3MUYeCKWe BEIMYMHBIL, €IWHUIBI W3MEPEHHs, KOCMHUYECKOE MPOCTPaHCTBO,
I1aHeThl, 3BE3/1b1, ColHIIE.

buonorus: ¢orocuHTe3, apixaHue, Ouochepa, SKOCHCTEMa, MHUHEPAIbHBIC YIOOPECHHS, MHKPOIJIEMEHTHI, MaKpOAJIEMEHTHI,
MUTaTeNIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rumpochepa, MHUHEpalbl, TOPHBIE MOPOAbI, IOJE3HbIE HCKOMAeMble, TOIUIMBO, BOJHBIE PECYpPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS IPOTPaMMBbl OCHOBHOT'O 00111ero 00pa3oBaHUsl IOCTUrAIOTCS B X0€ 00y4EeHHs XUMUU B €IMHCTBE
y4eOHOH ¥ BOCHHUTATENBHOW JEATETBHOCTH B COOTBETCTBHM C TPAAMIHMOHHBIMA POCCHICKMMHU COLMOKYJIBTYPHBIMH M JIyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU, NMPUHATHIMU B OOILECTBE MpaBWJIaMU U HOPMaMHU TOBEICHMS M CIOCOOCTBYIOT MpoIleccaM CaMOIO3HaHMS,
CaMOpa3BUTHS U COLMATU3ALUHN 00YJarOIIUXCSL.

JIM4HOCTHBIE pE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM MO3UTHBHBIX IEHHOCTHBIX
OpHEHTAIINI U paclIupEeHUE OIbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpMOTHYECKOr0 BOCIIMTAHUSA .

LIEHHOCTHOTO OTHOIIEHHMSI K OTEYECTBEHHOMY KyJIbTYpPHOMY, HMCTOPUYECKOMY W HAy4YHOMY HACIEAMI0, TMOHMMaHHUs 3HauYeHUs
XMUMHYECKON HayKH B KM3HU COBPEMEHHOTO O0IeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOU MH(pOpMaIueil 0 nepeaoBbIX JOCTHKEHUIX U
OTKPBITHSIX MUPOBOM M OTE€UECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2)rpaxkIaHCKOro BOCIIUTAHMSA:

IIPEICTABICHUS O COLMAIBHBIX HOPMAax M IMPaBWIAX MEXJIMYHOCTHBIX OTHOIIEHWM B KOJUICKTUBE, KOMMYHUKATUBHOU
KOMIIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOM, y4eOHO-HCCIIEA0BATENbCKOM, TBOPUECKOW M APYrMX BHMJAX NESITEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOW COBMECTHON JESTEIbHOCTH MPU BBINOJHEHUMM Y4eOHBIX, IIO3HABATENbHBIX 3a/a4, BBIMOJHEHUM XUMHUYECKHUX
9KCIIEPUMEHTOB, CO3JIJaHMM YYEOHBIX IPOEKTOB, CTPEMJIEHHS K B3aUMONOHMMAHHUIO M B3aMMOIIOMOIIM B IpOLIECCE 3TOM yueOHOH
JESTEIIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEICHUE M IOCTYNKM CBOMX TOBAapHILEH C MO3MLMU HPABCTBEHHBIX M IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIIEICTBUMN MIOCTYIIKOB;

3)IeHHOCTH HAYYHOT'O MO3HAHMS

MHPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XUMUYECKOW PEAaKLHMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKd U COCTAaBJISIOIIME OCHOBY JUI NOHMMaHMs CYIHOCTH HAy4YHOM KapTHHBI MUpA, MPEJICTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
Pa3BUTHS IPUPOBI, B3aUMOCBS35X YEJIOBEKA C IPUPOAHOM CPEIOH, O POIM XMMHUH B IIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTHBBI, HAllPaBJICHHbIE Ha MOJIydeHHWE HOBBIX 3HAHMM MO XMMHHU, HEOOXOAUMBIE Uil OOBSICHEHUS HAOIIOAaeMbIX
IIPOLIECCOB U SIBJICHUI, N03HABATEIbHOM, HH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHOM pabOThI €
y4eOHBIMH TEKCTAMHU, CIIPAaBOYHOH JIUTEPaTypOil, JOCTYIHBIMH TEXHUYECKUMU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOY4EeHUI0 U TI03HAHUIO, JIFI00O3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOM H
HCCIIEI0BATENLCKOM JIeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00Y4EHUS B abHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:



OCO3HAHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3JJ0pPOBbIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 KM3HU, OCO3ZHAHUE
MOCIIEICTBUI M HENPUATHE BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS alIKOTOJIs, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOJIIOAECHUS MPaBUII
0€301MaCHOCTH IPpU OOPALICHNU C XUMUYECKUMH BEIIECTBAMH B OBITY M PEaIbHON KU3HU;

5)Tpy10BOro BOCIIUTAHMS:

MHTEpEC K MPAKTHYECKOMY HM3YyYCHHIO Tpodeccnii W Tpyda pPasIUdHOTO pPOJa, YBAKEHHE K TPYAYy M pe3yibTaTtaM TpPYAOBOM
ACATCIIBHOCTH, B TOM YHUCJIC HAa OCHOBC NNPUMCHCHUSA MPCIAMCTHBIX 3HAaHUH 110 XHUMHU, OCO3HAHHLIN BI)I60p HHI[HBHI[yaJIBHOﬁ TPACKTOPUU
MIPOJIOJKEHHSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHoN npodeccnoHanbHON AESITEIbHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHMH, TOTOBHOCTh aJalTUPOBATHCS B NMPOQecCHOHANTbHON
cpene;

6)3K0/10rH4eCKOro BOCIMTAHUA:

9KOJIOTMUECKHU 11eJIecCO00pa3Hoe OTHOLIEHHE K MPHUPOJE KaK UCTOYHHUKY JKM3HU Ha 3eMJjie, OCHOBE €€ CYyIEeCTBOBaHUS, IOHUMAaHNE
LIEHHOCTH 370pOoBOro M Oe3omacHOro oOpas3a >XKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DM3MUYECKOMY M IICHUXHYECKOMY
3/I0pOBbIO, OCO3HAHME ILIEHHOCTHU COOJIOJEHMS MpaBUJl OE30MaCHOTO MOBEIEHHUS MpH paboTe C BEIIECTBAMM, a TAKXKE B CHUTyalMsX,
YTPOKAIOIIKX 370POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, TOJTy4aeMble NMPU U3YYEHUU XUMUU, 7Sl PEIICHUs 3a]1a4, CBA3AHHBIX C OKPY)KaIOLEeH MPUPOTHOM
Cpenoi, /Ui MOBBILICHHUS] YPOBHS 3KOJOTUYECKOW KYJIbTYpbI, OCO3HAHMS IJI00ATBFHOTO XapaKTepa 3KOJOrMYecKUX MpoljeM U myTed Hux
pelIeHHus TOCPEACTBOM METOJOB XHMHH, 5SKOJOTMYECKOrO MBILIUICHUS, YMEHHsS PYKOBOJCTBOBATbCSI MM B II03HABaTEIbHOM,
KOMMYHHUKATUBHOM U COIIMATILHOM MPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe meTanpeaMeTHBIX PE3yabTaTOB BBIACIAIOT 3HAYUMBbIE I (POPMHUPOBAHUS MUPOBO33PEHUSI OOIICHAYYHbIE TTOHATHUS (3aKOH,
TEeOpusl, MPUHIUI, TUIOTE3a, (DaKkT, cHCTeMa, IMPOLECC, SKCIEPUMEHT U JPYroe.), KOTOPbIE HCIHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMEeTaX U MO3BOJIAIOT Ha OCHOBE 3HAHUHM M3 ATHX IpPEeaMETOB (GOpMHUpPOBATh MPEJCTABICHHUE O IIEIOCTHON HAYYHON KapTHHE
MHpa, U YyHUBEpCAJIbHbIE YyueOHbIE JeMCTBHUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATUBHBIC), KOTOpbIE 0O0ECIEeYHBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHHIO U OCYIIECTBICHUIO YUEOHOU eI TETbHOCTH.

Ilo3naBaTebHbIE YHHBeEPcAIbHbIE YueOHbIE eliCTBUS

Ba3oBble 1oruyeckue geiicTBus:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS TPU OCBOCHHUM 3HAHMW: PACKPBIBATH CMBICI XUMHUYECKUX TOHSATUI
(BBLIESATh UX XapaKTepHBbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMHU TMOHSTHUSMH), UCHOJIB30BATh MOHITUSA IS OOBSICHEHUS
OTIIENbHBIX ()AaKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U KPUTEPUU AJS KIACCU(UKALNUNA XUMUYECKHX BEIIECTB M XUMHUUYECKUX PEaKIIHA,
yCTaHABIUBATh MPUYMHHO-CIEICTBEHHBIC CBS3M MEXAY OOBEKTaMH HW3YU€HUS, CTPOHUTH JIOTHUECKHUE paCCyKIeHUs (MHIYKTHBHBIC,
JNEAYKTUBHBIE, 110 aHAJIOTUH ), I€TIaTh BBIBOJbI U 3aKIIFOUEHHUS;



yMEHUE MPUMEHSTh B IMpPOIECCe MO3HAHMUS TMOHATHS (NMPEAMETHBIE M METANPEIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJCIIH,
HCIIOJIb3YEMbBIC B XHMMUU, HpGO6p330BLIBaTB IOUPOKO MPUMCHACMBIC B XUMHWU MOJCIIbHBIC MPEACTABJICHUA — XUMHYCCKUM 3HAK (CI/IMBOJI
JIIEMEHTA), XUMUYecKass pOopMysia U ypaBHEHHE XMUMHUYECKON pEaKkIUH — MPU pelIeHUH y4eOHO-IT03HABATENbHBIX 3a/1a4, C YYETOM ITHX
MOAOCIBbHBIX HpeIICTaBJICHI/Iﬁ BBIABJIATE U XapaKTCPHU30BATH CYIICCTBCHHBIC IMPHU3HAKKU HU3Yy4aCMbIX 00BEKTOB — XUMHYECKUX BCUICCTB U
XUMHNYCCKHUX peaKHHﬁ, BBISABIIATD O6HII/IG 3aKOHOMCPHOCTH, NPUINHHO-CIICACTBCHHBLIC CBA3HW U IPOTHUBOPCHHA B U3YHYACMBIX IPOLCCCAX U
SIBJICHUAX.

Ba3oBble nccienoBareibckue 1eiCTBUS:

YMCHHUEC HUCII0Jb30BATh MOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHUS, 4 TAKKEC B KAUCCTBC OCHOBBI JIJI q)OpMI/IpOBaHI/Iﬂ
THUIIOTE3bI 1O IPOBEPKE MPABUIILHOCTU BBICKA3bIBACMBIX CY)KHGHHﬁ;

MpHoOpeTeHne ONbITa MO MJIAHUPOBAHUIO, OPraHU3allMK U IPOBEACHNI0 YIEHUYECKUX 3KCIIEPUMEHTOB, yMEHUE HAOII01aTh 32 X0JI0M
IpolLecca, caMOCTOSTENbHO MPOTHO3UPOBAaTh €ro pe3yiabTaT, (popMynupoBaTh O0OOIIEHHS M BBIBOJBI MO pe3yabTaTaM IMPOBEAEHHOTO
OTIbITA, UCCIIEI0BAHUS, COCTABIISITh OTUET O MPOJIEJIaHHOM padoTe.

Patora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATh UHPOPMAIUIO PA3IUYHBIX BUJOB U (POPM MPEACTABICHUS, TTOIy4aeMyI0 U3
pa3HbIX MCTOYHHUKOB (HAyYHO-TIOMYJSpHAsl JHUTEpaTypa XHMHYECKOTO COJAEp:KaHMs, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa),
KPUTHYECKH OLIEHUBATh POTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3InYHble METO/IbI M 3aIPOCHI IIPU MOUCKE U 0TOOPE UHPOPMALIMK U COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOAUMBIX
IUIL BBINIOJHEHUS Y4YEOHBIX WM IO3HABATEIbHBIX 3a7au ONPEAEIEHHOIO THIMA, NPUOOpPETEeHHE OIblTa B 00JAaCTH MCIOJIb30BaHUSA
MH(GOPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHM, OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BAaHMS DPA3JIUYHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSTEJIBHO BBIOMpPATh ONTUMANIbHYIO (OpMY INpeAcTaBieHUs HH(OpMalMM M WUIIOCTPUPOBATh pelIaeMble 3aayd HECJIOKHBIMU
CXeMaMH, AUarpaMMamH, ApyruMu popmMamu rpaduki 1 UX KOMOUHAILMAMU;

YMEHHE HCIIO/Ib30BaTh M aHAIW3MPOBaTh B IpoLEcce Y4eOHON M HCCIIe0BATEIbCKOM AEATENIBHOCTH HH(DOPMALUI0 O BIMSHUU
IIPOMBIIIJIEHHOCTH, CEJIbCKOTO X034HCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH PUPOJAHON Cpebl.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE y4eOHbIE 1eiCTBHUS:

YMEHHUS 3aJaBaTh BOIPOCHl (B XOJe AMaiora M (MiaM) JUCKYCCHM) IO CYIIECTBY OOCYXJaeMoil TeMbl, (OpPMYIHUpOBaTh CBOU
IPEUI0KEHUS OTHOCUTEIBHO BBINOJIHEHUS IPEUI0KEHHOHN 3a/1a4H;

YMEHHUS NPEACTaBIATh IOJyYEHHbIE PpEe3YJIbTaThl MO3HABATEIbHOW JEATENbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTax; JeNaTh
MIPE3EHTAIMIO Pe3yIbTATOB BBINOJHEHUS XMMHUYECKOTO HKCIIEpUMEHTa (JJaOOpaTOPHOTO OIBITA, JIAOOPATOPHON PabOTHI MO MCCIIEAOBAHUIO
CBOMCTB BEILIECTB, yYEOHOTO NMPOEKTA);

YMEHHUSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IO3HABATEIbHOM M HCCIENOBATEIbCKON AEATENbHOCTH IMpPH
pelIeHNH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE ydé€ra OOIIMX HHTEPECOB M COTJIACOBaHMA MO3MLMH (00CYXaeHus, 0OMEH MHEHMSIMHU,



«MO3TOBBIE€ IITYPMBI», KOOPAMHALMS COBMECTHBIX JICHCTBHIA, ONpEeNCHHEe KPUTEPHUEB IO OIICHKE KauyecTBa BBHIMOJIHEHHOW paboOThl U
JPYyrHe).
PeryisiTuBHbIe yHMBepcaJIbHbIe yUeOHbIe NelicTBUS:
YMEHHE CaMOCTOSITEJIBHO OIPENEISTh LENHU ACATENbHOCTH, MJIaHUPOBAaTh, OCYLIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTU
KOPPEKTHPOBATh CBOIO JIEATENBHOCTh, BBHIOMpaTh HambOosiee 3(PQeKTUBHBIE CIMOCOOBI pelIeHUs Y4eOHBIX W TO3HAaBAaTENbHBIX 3a7ad,
CaMOCTOSITEJIBHO COCTAaBJIATh WJIM KOPPEKTUPOBATH MPEUIOAKEHHBIM aIrOpUTM JAEUCTBUM NP BBINOJHEHUU 3aJaHUM C y4ETOM MOIY4YECHHUS
HOBBIX 3HaHUI 00 M3yyaeMbIX OOBEKTaX — BEILIECTBAX U PEaKIUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yjbTaTa 3asBJICHHOM 1€y,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, ITPEe/jlaraéMble B YCIIOBUH 3a/laHUM.
MHNPEAMETHBIE PE3YJIbTATbBI
B cocraBe npeaMeTHBIX pe3ysbTaTOB M0 OCBOCHHUIO 0053aTENbHOIO COJEpXaHMs, YCTAaHOBJIEHHOTO NaHHOU (enepanbHOil paboueit
MIPOrpaMMOH, BBLAEISIOT: OCBOEHHBIE 00OYUYaIOLUIMMUCS Hay4HbIE 3HAHUS, YMEHUS U CIOCOObI IeHCTBUI, crienupuyeckue Uil MpeIMeTHON
obnmactu «XUMHSA», BUIBl JEATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 WHTEpIpEeTaluH, NpeoOpa3oBaHUIO W NPUMEHEHHIO B
Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYalHsIX.
K konmy oOyueHuss B 8 kJjacce mnpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)KaTh CHOPMHUPOBAHHOCTH Y
o0yyarouxcs yMeHHH:
® DACKpPBIBAaTh CMBICJI OCHOBHBIX XMMHMYECKUX IOHATHH: aTOM, MOJIEKYJIa, XMMHYECKHH 3JIEMEHT, IIPOCTOE BEILECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOJHOPOJHAsI), BAJIEHTHOCTh, OTHOCUTENbHAs aTOMHAs M MOJIEKYJIIpHAs Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas JOJsI XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIM 00BEM, OKCUI, KUCIIOTa,
OCHOBAHHE, COJIb, EKTPOOTPHUILATEIBHOCTb, CTENEHb OKHUCIECHHS, XMMHYECKas peaklus, KiIacCu(UKalus peakuuil: peakuuu
COEJIMHEHUS, PEAKLUU Pa3JI0KEeHUs, PeaKlMM 3aMEIleHUs,, Peakluu OOMEeHa, 7K30- U SHIOTEPMHUYECKUE PEAKIMHU, TEIIOBOU
3pexT peakuuu, AOpo aToMma, dJIEKTPOHHBIM CIIOM aroma, aTOMHas OpOUTalb, paAuyCc aToMa, XUMUYECKasi CBA3b, MOJIpHAs U
HEMoJsipHas KOBAJIEHTHAs CBsI3b, MOHHAs CBs3b, MOH, KaTHOH, aHMOH, PAacTBOP, MaccoBas MA0JIA BellecTBa (IIPOLIEHTHAas
KOHIIEHTpalus) B pacTBOPE;

® JJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IOHATUH W NPUMEHATh 3TU IOHATUSA IPU ONMCAHMM BEUIECTB M UX
MpEBpaILCHU;

® JICII0JIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJISl COCTABJICHUS (POPMYJI BEIIECTB M YpPaBHEHUN XUMHUUECKUX PEAKLIUH;

OINpeNeNiATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb OKHUCIIEHHMsI 3JIEMEHTOB B OWHApHBIX
COEJIMHEHUSX, MPUHAUIEKHOCTh BEUIECTB K OMNpEACIEHHOMY KJIAacCy COEOUMHEHUH Mo QopMmynaMm, BHJ XUMHUYECKOW CBSI3U
(KoBaJIeHTHAs M HOHHAs) B HEOPraHUYECKUX COETUHEHHUSX;

® packpbiBaTh cMbica llepuonnueckoro 3akona [I. MI. MenneneeBa: 1eMOHCTpUpPOBaTh NOHMMAaHNE NMEPUOJUYECKON 3aBUCUMOCTH

CBOMCTB XHMHYECKUX 3JIEMEHTOB OT MX IOJIoKeHUs B llepumommdeckoil cucreme, 3aKOHOB COXpPAaHEHMsI MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHMsI, 3aKOHA ABOTazipo;



® OMNWCBHIBATH M XapaKTepu3oBaTh TaOnmuuHylo (Gopmy Ileproguueckoil CHCTEMbl XUMHUYECKUX AJIEMEHTOB: Pa3iHyaTh MOHSITHUS
«rnaBHas noArpymmna (A-rpymmna)» u «nobdouyHas noarpynna (b-rpynmna)», mansie 1 0oJbIINE IEPHOABI, COOTHOCUTH 0003HAUYEHUS,
KOTOpble HMeroTcss B Tabnuue «llepmoanueckas cuctema xumudeckux osnemeHToB JI. . MenzaeneeBa» ¢ YHCIOBBIMU
XapaKTEepUCTUKaMH CTPOEHMSI aTOMOB XMMUYECKHX AJIEMEHTOB (COCTaB M 3apsiji A1pa, 0OLIee YMCIIO JIEKTPOHOB U paclpeesieHue
UX T10 3JIEKTPOHHBIM CJIOSIM);

® KIacCUPUIMPOBATH XWMHUYECKHE DJIEMEHTBhI, HEOPTraHWYECKHE BEIIECTBA, XHMHYECKHE pPEaKuuu (10 YHUCIy M COCTaBy
YYacTBYIOIIMX B PEAKI[UH BEIIECTB, 110 TEIUIOBOMY IPPEKTY);

® XapaKTepHu30BaTh (ONHKCHIBATh) 00IIME XMMHUUECKHUE CBOWCTBA BELIECTB Pa3IMUHBIX KJIACCOB, MOATBEPXkAasl ONKUCAHUE IPUMEpPaAMHU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIINA;

® [IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTH INMPOTEKAHMUSI XMUMHUYECKUX
MPEeBPALIEHUI B PA3IUYHBIX YCIOBUSIX;

® BHIYHCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JIOJIF0O XMMHUYECKOIO 3JIEMEHTa 1Mo Gpopmyrie
COEJIMHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKIiu;

® [IPUMEHSITh OCHOBHBIE OMNEpPAllUU MBICIUTEILHOMN NEATeIbHOCTH — aHalIW3 U CUHTE3, CpaBHEHUE, 0000IIeHe, CUCTEMAaTH3AlIHIO,
KJIaCCU(UKAIUIO, BBISABICHUE NMPUUYNHHO--CIEJICTBEHHBIX CBSI3€M — JUIsI U3y4EHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIIUM,
€CTECTBEHHO-HAY4YHbIE METOIbl TO3HAHUS — HAOIIOICHHIE, U3MEPEHUE, MOJACTUPOBAHNE, SKCIIEPUMEHT (PealIbHbIM U MBICIICHHBIN);

® (Cie/loBaTh MpaBHJIaM IOJIb30BAHMSI XUMUYECKOW MOCYIOM M J1abopaTOpHBIM 00OPYIOBaHHEM, a TaKXKe MpaBUiIaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBHUHM C HHCTPYKUHUSMHU [0 BBINOJHEHUIO JaOOPATOPHBIX XMMHUYECKHUX OIBITOB IO MOJIYYEHHIO U
coOMpaHnI0 Ta3000pa3HBIX BEMIECTB (BOIOPOJA M KHUCIOpPOJa), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOW MacCOBOW JoJeh
PacTBOPEHHOrO BEIIECTBA, IJIAHUPOBATh U MPOBOJUTH XMMHUYECKUE HKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT ¢ IOMOIIbIO HHAUKATOPOB (JIaKMYC, PeHOI(PTaNeuH, METUIIOPAHXK U JPYTHUE).

K koumy oOyueHuss B 9 kJjacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)KaTh CHOPMHUPOBAHHOCTH Y

00yyaroumxcs yMeHHIA:

® pACKpbIBATh CMBICI OCHOBHBIX XWMHMUYECKHX MOHATHI: XUMHYECKHUH AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHHOH, MPOCTOE
BEILIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHHS, XUMUUYECKas PeaKlus, XUMHIecKast
CBsI3b, TEIUIOBOW JPQEKT peakiuu, MOJb, MOJSPHBIA O00BEM, pPACTBOP, AIEKTPOJUTHI, HEIIEKTPOIHUTHI, AIIEKTPOIUTHUECKAS
JMCCOLIMAIMs, PEAaKIMH HOHHOIO OOMEHa, KaTraau3aTop, XMMHUYECKOe pPaBHOBecHE, OOpaTHMble W HeoOpaTHMbIe pPEaKIlHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIMM, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKHCIEHHE W BOCCTAHOBJIEHHE, aJJIOTPOINS,
aM(pOTEepHOCTb, XUMHUYECKasI CBA3b (KOBAJCHTHAs, MOHHAs, METAJUINYECKas), KpUCTAJUIMYECKas peméTKa, KOPpo3usi METalIoB,
CIUIaBbI, CKOPOCTh XMMHUECKON pPEaKLMU, IpelleNbHO nonyctumas koHueHTpauus [1JIK BemecTsa;

® JJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH WM INPUMEHATH 3TU IOHATUSA NPU OMMCAHMM BEUIECTB M UX
[IpEBpALICHUN;



MCI0JIb30BAaTh XUMHUYECKYIO CHMBOJIUKY JUTsI COCTaBJICHHS (JOPMYIT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKIUH;

OTIPEJICIIATh BAJIGHTHOCTD M CTENICHh OKUCIICHUS XUMHUUYECKUX DJIEMEHTOB B COCIMHEHHSIX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh
BEIIECTB K ONpPeACIEHHOMY KJIACCY COSAMHECHUN 10 (GOpMYIiaM, BUI XUMHUYECKOH CBSI3U (KOBAJICHTHAS, HOHHAS, METAJUIMYECKasl) B
HEOPraHWYECKUX COCTUHEHUSX, 3aps] MOHA M0 XUMHUYECKOH (opMysie, XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHHMUSCKUX
COCIIMHEHUH, TUTT KPUCTAJUTMYECKOHN PENIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbici [lepuoamueckoro 3akona JI. WM. MenneneeBa M JEMOHCTPUPOBATH €ro TOHUMAaHUE: OIHUCHIBATH U
XapakTepu3oBaTh TaOMMUHyI0 ¢GopMy I[lepHoandeckoil CHCTEMBI XUMHUYECKHX OJJIEMEHTOB: pa3linyaTh TIOHSATHUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «nobouHas noarpymnmna (b-rpymnmna)», Mansie 1 60JIbIIHE TIEPHOIBI, COOTHOCUTH 0003HAYEHUSI, KOTOPHIE
UMEIOTCS B TIEPHOIUYCCKON TaOIHIIEe, C YMCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsan sapa, 00IIee YUCIIO AJIEKTPOHOB U PACTIPEICIICHHE UX MO AJEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
W3MCHCHHH CBOWCTB JJICMEHTOB W WX COCIUHCHHH B IpeleiaX MajbIX MEPHOJOB M TIABHBIX MOATPYIIT ¢ YIETOM CTPOCHHUS HX
aTOMOB;

KJIACCHU(UITUPOBATh XHUMHUYCCKHAE DIIEMEHTBI, HEOPTaHWYECKHE BEIIECTBA, XUMHYCCKHE pPEaKIuu (M0 YHCIy W COCTaBy
YYaCTBYIOIIMX B PEAKIIUHU BEIIECCTB, 10 TEIUIOBOMY P PEKTY, 110 H3MESHEHHUIO CTEIICHEeH OKUCIICHUS XUMUYECKHX 3JICMEHTOB);
XapaKTepu30BaTh (OMKUCHIBATH) OONIME W CrieNU(DUUSCKUE XUMUYECKHE CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, TOJTBEPIKIAs
OTIMCaHUE TPUMEPAMH MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUN;

COCTaBJISITh YPaBHEHHUS DSJCKTPOJHUTHUYCCKOW THUCCONMAINUA KHUCJIOT, IIETOYEeH W COJICH, TOJIHBIE M COKpAIlEHHBIC ypaBHECHHS
peakiuii HOHHOTO OOMEHa, YpaBHEHHUsS PEaKIIMi, TOATBEPKIAIONINX CYIIIECTBOBAHNE TCHETHUUECKOW CBSI3M MEX]Yy BEIIeCTBAMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYHTHOCTh OKHCIIMTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIMA MOCPEICTBOM COCTABJICHHS AJICKTPOHHOTO OajlaHca ATHX
peaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH MPOTEKAHHUS XUMUUYECKHUX MPEBpalICHUN B
Pa3IUYHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO 3IeMeHTa 1o (hopMyne
COEJIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI M0 YPABHEHUIO XUMUYECKOM PeaKIny;

coOirofaTh mpaBuja MOJb30BAHUS XMMUYECKOW MOCYIOM M J1abopaTopHBIM 000pYAOBaHHEM, a TaKKe MpaBuiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUHUSMHU IO BBIMOJIHEHUIO JTa0OPATOPHBIX XHUMHYECKHUX OIBITOB IO TMOJIYYCHHIO U
coOupaHHIo ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKHUCIIOTo ra3a);

MPOBOJHUTH PEAKIINH, MOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTAaB Pa3MYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomua-, Hoaua-, KapooHat-, pocdar-, cunmkar-, cyabhar-, THIPOKCUI-HOHBI, KATHOHBI AMMOHUS M MOHBI U3YYEHHBIX METAJIIIOB,
MPHUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;



® [IPUMCHITh OCHOBHBIC OTEPAIlMU MBICIUTEILHON NEATEIHbHOCTH — aHAJIW3 U CUHTE3, CPaBHEHHE, 0000IIEeHNE, CUCTEeMATHU3AIINIO,
BBISIBJICHHE MTPUYMHHO-CIIEACTBEHHBIX CBSI3€M — JUIsl M3yU€HHUs CBOWMCTB BEIIECTB U XUMHUYECKUX PEaKIIMi, €CTEeCTBEHHO-HAYYHbIE
METOJbl  TMO3HaHUS — HAOMIOJEHWEe, U3MEPEeHHUe, MOJCIUPOBAHUE, OKCIEPUMEHT (peasibHbIi W MBICIICHHBIN).
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6

bu6moreka [IOK
https://m.edsoo.ru/7f41a63
6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bu6mmoreka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

aneMeHToB IVA-rpynnsl. Yriaepoa u
KPEMHUN U UX COECTUHEHUS

Hroro no pazneny

Pazgen 3.MeTajiibl M1 UX COeTUHEHU A

3.1 OO01me cBOMCTBA METAIJIOB

3.2 Bakueiimme MeTauIbl U KX COSIUHEHUS

Hroro no pazneny

Paznean 4. Xumus u okpy:Kaomas cpeaa

4.1 BemectBa 1 MaTepuainbl B )KM3HU YEIIOBEKa

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

25

16

20

68

https://m.edsoo.ru/7f41a63
6

bubmmoreka [{OK
https://m.edsoo.ru/7f41a63
6

bubmmoreka [{OK
https://m.edsoo.ru/7f41a63
6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne
w/n Tema ypoka

[Ipenmer xumuu. Poss xuMuu B )KU3HU
yenoBeka. Tena u BeecTna.
[TonsTue o MeToax MO3HAHUS B
XUMHH.

[IpakTnueckas padorta Ne 1 «[IpaBuiia
paboThl B 1a6OPATOPUU U TPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
000pyTOBaHUEM

Uucrele BemecTBa U cMecu. CriocoOsl
pa3aesieHus: CMecen.

[IpakTrueckas padota Ne 2
«Paznenenne cmeceit (Ha mpumepe
OUYMCTKU MOBAPEHHOM COJIM)»

ATOMEI U MOJICKYJIBI.

XUMHUYECKUEe JIEMEHTRI. 3HaK1
(CI/IMBOJ'ILI) XUMHNUYCCKHX DJICMCHTOB.

HpOCTLIe H CJIOKHBIC BEIICCTBA.

ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTuyecku
e paboThbI

Jara
U3ydeHu
s

5.09

7.09

12.09

14.09

19.09

21.09

26.09

28.09

3.10

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/ff0d210c

bu6moreka [IOK
https://m.edsoo.ru/ff0d227e

bu6moreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubmmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

14

15

16

17

18

19

20

3aKOH NOCTOSHCTBA COCTaBa BEILIECTB.
Xumnueckas popmyina. BaneHTHOCTD
aTOMOB XMMHMYECKHUX JIEMEHTOB.

OrtHOCHUTEIbHAd aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca.

MaccoBas 107151 XUMHYECKOTO
JJIEMEHTA B COEIUHEHUM.

Kommnuectso Bentectsa. Moub.
MognspHas macca.

Pu3nYecKrue 1 XUMHUYECKHE SIBJICHUS.
XHUMHUYECKash peaKius.

[Ipu3Haky U ycmoBUsI MPOTEKAHUS
XUMHUYECKUX PEAKIIUH.

3aKOH COXpaHEHMsI MacChl BEILIECTB.
XUMHUYECKUE YPABHEHHUS.

Brruncnenus koiMyecTBa, Macchl
BEIECTBA 0 YPaBHEHUSIM XUMUYECKUX
peaKui.

Knaccudukanus XuMHUIeCKUX peakiun
(coenuHeHwMs, pa3IoKEeHHUs,
3aMerieHus, 0OMeHa).

M. B. JIoMOHOCOB — y4€HBIii-
sHImKIIoneaucT. O000IIEHNE U
CHCTEMATHU3AaLUs 3HAHUI.

KonTtponeHas padota Nel mo teme
«BemecTBa 1 XUMHUYECKUE PEAKLIUNY.

24eTBEpPTL

5.10

10.10

12.10

17.10

19.10

24.10

26.10

7.11

9.11

14.11

16.11

https://m.edsoo.ru/ff0d2d50

bubmmoreka [{OK
https://m.edsoo.ru/ff0d2eae

bubmmoreka [{OK
https://m.edsoo.ru/ff0d323c

bubmmoreka [{OK
https://m.edsoo.ru/ff0d350c

bu6moreka [IOK
https://m.edsoo.ru/ff0d5230

bu6moreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

31

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopox — anemMeHT u
npocroe BeecTBo. O30H.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (PeaKIuu OKUCIICHUS,
ropenue). [lonsitue 06 okcugax.
CriocoOpl MotyueHust KUCIopo/ia B
1a00paTOPUH U MPOMBIIIIICHHOCTH.
[IpuMeHeHne kucnopoaa.

TennoBoit 3¢ ekt xumuueckoin
peaxkuuu, IoHATHE O
TEPMOXUMHUYECKOM ypaBHEHHUH, 3K30- U
SHI0TEPMHUUECKUX PEAKIUAX.

TormumBo (HedTh, yroas U METaH).
3arpsi3HEHHE BO3IyXa, CIOCOOBI €ro
MPEIOTBPAILCHHS.

[IpakTruueckast pabota Ne 3 o Teme
«[lonydyenue u cobupanue KHCIOpo/a,
W3Y4YE€HUE €r0 CBOHCTBY.

BOI[OpOI[ — DJICMEHT U IIPOCTOC
BCIIIECTBO. HaXO}KI[CHI/Ie B IIpHUpoOac.

dusznueckre U XUMHYECKUE CBOMCTBA
BoJiopona. [IpumeneHue Bogopoa.

ITonsaTue o KUCIIOTax U COJIAX.

Crnioco6bl mosryyeHus BOAOPOaa B
1a00paToOpHH.

IIpaktuyeckas padora Ne 4 o reme

21.11

23.11

28.11

30.11

5.12

7.12

12.11

14.11

19.11

21.12

26.12

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d448e

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4614

bubmmoreka [{OK
https://m.edsoo.ru/ff0d497a

bu6moreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6nmoreka [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

32

33

34

35

36

37

38

39

40

41

«[lony4yenue u cobupanue BOAOPO/Ia,
HU3YyYECHHUE ETO CBOMCTBY.

MonsipHblii 00bEM Ta30B. 3aKOH
ABorazpo.

Brrunciienus o0béMa, KOJIMYeCTBa
BEIIECTBA rasa Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WM O0BEMY.

Brruncnenns 006MOB ra3oB 1o
YpaBHEHUIO pPEaKIIMU Ha OCHOBE 3aKOHA
06’I)éMHBIX OTHOIH€HI/II71 Tra30B.

duznueckre 1 XUMHUYECKUE CBOUCTBA
BOJIBI

CocraB ocHoBauuii. [lorsarue 06
WHIIUKATOpax

Bopa xak pactBoputens. HacbilieHHbie
Y HEHACHIIIICHHBIC PAacTBOPHL. MaccoBas
JI0JISI BEIIECTBA B PACTBOPE.

[IpakTuueckast pabota Ne 5 o Teme
«IIpuroToBieHne pacTBOPOB C
OnpeAeIEHHON MacCOBOM 0Jei
PacTBOPEHHOTO BELIECTBAY.
KonTtponsnas pabora No2 mo teme
«Kucnopoa. Bonopona. Bongay.
Oxcuppl: cocTaB, KiaccupuKkanus,

HOMCHKIJIaTypa.

HonyquI/Ie 1 XUMHYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX H aM(l)OTepHBIX
OKCHIOB.

3ueTBeEpT

28.12

9.01

11.01

16.01

18.01

23.01

25.01

30.01

1.02

6.02

https://m.edsoo.ru/ff0d4f42

bubmmoreka [{OK
https://m.edsoo.ru/ff0d542e

bubmmorexa [{OK
https://m.edsoo.ru/ff0d55a0

bubmmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6moreka [IOK
https://m.edsoo.ru/ff0d587a

bu6moreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6342

bubnuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

42

43

44

45

46

47

48

49

50

51

52

OcHoBaHusI: COCTaB, KIaccu(UKaIms,
HOMEHKJIATypa.

[Tosmydyenne u XMMHUYECKUE CBOMCTBA
OCHOBaHUM.

Kucnotsr: cocras, knaccudukanus,
HOMEHKJIaTypa.

[Tosmydyenne u XuMHUYECKUE CBOMCTBA
KHCJTIOT.

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI OJyYEHHS, XUMUYECKHE
CBOWCTBA.

[IpakTueckas padota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPraHUYECKUX
COEIUHEHUNY.

I'enernueckas CBA3b MCXKOY Ki1acCaMU
HCOPraHNM4CCKUuX CO@HHHCHHﬁ.

O000111eHNE U CUCTEMATU3ALMS
3HAHUH.

KontponpHas padota Ne3 o teme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coeIMHCHUI".

[TepBbie MONBITKH KIacCU(pUKAITIU
XUMHYECKUX deMeHTOB. [loHsTHE O
rpynnax CXOJHbIX JIIEMEHTOB.
[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XMMUYECKUX
anemenToB /. 1. Menaeneena.

8.02

13.02

15.02

20.02

22.02

27.02

29.02

5.03

7.03

12.03

14.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmmoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmmoreka [{OK
https://m.edsoo.ru/ffOdfee2

bubmmoreka [{OK
https://m.edsoo.ru/ff0dfee2

bubmmoreka [{OK
https://m.edsoo.ru/00ad947
4

bu6moreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bubnuoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

53

54

55

56

57

58

59

60

61

62

63

[Iepuonsl, rpynmsl, MOATPYIIIIHL.

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M30Tonsl.

CtpoeHnue JIeKTPOHHBIX 000JI09eK
aTOMOB 3JIeMeHTOB [leprnoanueckoi
cucremsl JI. 1. Menaeneena
XapaKTepI/ICTI/IKa XUMHUYECKOT'O
AJIEMEHTA TI0 €ro MOJIOKEHUIO B
[Tepnoanueckoii cucreme [1. M.
Menneneena.

3nauenue lleproanueckoro 3akoHa s
pa3BuTHUA HayKu U npaktuku. . 1.
MenneneeB — y4EHBIN, MTEAaror U
TPaXKIAHWH.

DNEeKTPOOTPULIATEIBHOCTh ATOMOB
XMUMHYECKUX DJIEMEHTOB.

HNonnas xuMudeckas CBI3b.

KoBanentHas IoJIApHasA XUMHUYCCKasa
CBA3b.

KoBanentnas HCIIOJIAApHAA XUMHWYCCKas
CBA3b.

CreneHb OKHCIICHHS.

OKHCITUTETHHO-BOCCTAHOBUTEIIHHBIC
pCaKkIuu.

4 yeTB

19.03

21.03

2.04

4.04

9.04

11.04

16.04

18.04

23.04

25.04

30.04

bu6mmoreka [{OK
https://m.edsoo.ru/00ada52c

bubmmorexa [{OK
https://m.edsoo.ru/00ada342

bubmmorexa [{OK
https://m.edsoo.ru/00adabbc

bubmmoreka [{OK
https://m.edsoo.ru/00ada824

bu6moreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/00adaab9

bubnuoreka [JOK
https://m.edsoo.ru/00adae28

bu6mmoreka [JOK
https://m.edsoo.ru/00adb07
6



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

64

65

66

67

68

OKHUCIIUTEIIN U BOCCTAHOBUTEIH.

KonTtponsHas padota Ne4 mo teme
«Ctpoenue aroma. XUMHUYECKast
CBSI3bY.

O000I11IEHNE U CUCTEMATH3AIlNs 3HAHWUH

KountponbHas pabora ans
MIPOMEKYTOYHON aTTECTALlNH.

O000IIIeHNE U CUCTEMATH3AIINS 3HAHWUH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

2.05

7.05

14.05

16.05

21.05

bu6mmoreka [{OK
https://m.edsoo.ru/00adb07
6

bubmmoreka [{OK
https://m.edsoo.ru/00adb48
6

bubmmoreka [IOK
https://m.edsoo.ru/00adb33c

bubmmoreka [{OK
https://m.edsoo.ru/00ad9cb2

bu6moreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne

w/n Tema ypoka

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMmeHToB J1. 1.
Meunneneena.

3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB XUMHUYECKHX DJIEMEHTOB
NIEPBBIX TPEX MEPUOIOB.

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIIECTB.

Bunnl xXuMuueckoil CBS3U U THIIEI
KPUCTAUIMYECKUX PEMIETOK.

Bxoanas konTposibHas padora Nel mo
teme «I[loBTOpenue u yrioyonenue
3HAHHUM OCHOBHBIX Pa3/elioB Kypca 8
KJ1acca.

KJ'IaCCI/I(I)I/IKaI_[I/IH XHUMHYCCKHUX
peaKLII/Iﬁ 110 pa3JIMYHbIM IIPU3HAKAM.

ITonsarue o CKOPOCTH XUMHWYECKOH
pCaKkIuu. IloHsTHE O TOMOT'€HHEIX U
TCTCPOTCHHLBIX PCAKIUAX.

IloHsATHE O XUMHYECKOM paBHOBECHUU.
q)aKTOpLI, BJIMAOIIHUEC HA CKOPOCTH

KoaudecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTuyecku
e paboThbI

Jara
U3y4eHu
s

6.09

8.09

13.09

15.09

20.09

22.09

27.09

29.09

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/00adb59e

bu6moreka [IOK
https://m.edsoo.ru/00adb6b
6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6nmoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

XUMUYECKON PEAKLUU U MTOJI0KEHUE
XMMHUYECKOIO PAaBHOBECHS.

OKHUCITUTEIIbHO-BOCCTAHOBUTEIIbHBIC
peaKium.

Teopust 3NEKTPOTUTUYECKON
mucconuanmu. CHIBHBIE U CIIa0bIE
DJIEKTPOJIUTBHL.

HoHHbIE ypaBHEHHUS peaKLHil.

XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE MPEACTABICHUIN
00 2JIEKTPOJIUTUUECKON
JTUCCOLMALINH.

XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUYECKON JTUCCOIHAITIH.

[TonsiTue 0 TUAPOITU3E COJICH.

O00011IeHNE U CUCTEMATH3AL[MSI
3HAHUMU.

[IpakTuueckas pabora Ne 1
«Pemenne 3KcriepuMeHTAIBHBIX
3a1au».

KonTtposnpHas padota Ne2 o teme

«aﬂeKTpOJ'II/ITI/ILIeCKaH Jucconuanus.
XHMHYECKHUE pPCaKnu B paCTBOpaAxX».

24yeTB

4.10

6.10

11.10

13.10

18.10

20.10

25.10

27.10

8.11

bubmmoreka [{OK
https://m.edsoo.ru/00adcade

bubmmorexa [{OK
https://m.edsoo.ru/00adcd68

bubmmoreka [{OK
https://m.edsoo.ru/00add44
8

bu6moreka [IOK
https://m.edsoo.ru/00add5d
8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b
2

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d
4

bu6mmoreka [JOK

https://m.edsoo.ru/00adddl
2

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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OO01mas XxapakTeprucTUKa raJIoreHOB.
XHUMHYECKUE CBOMCTBA HA IPUMEPE
XJiopa.

Xnoposojopoa. CossiHast KUCIIOTA,

XUMHUUYECKHE CBOMCTBA, MOJyYCHUE,
MIPUMEHEHHUE.

[IpaxTnueckas padota Ne 2 o Teme
«[TonyyeHue COJITHON KHUCIIOTHI,
N3y4YeHUE €€ CBOMCTBY.

Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
peareHTOB JIaH B U30BITKE.

OO011as XxapakTepUCTUKA SIIEMEHTOB
VIA-rpynmsl.

AJTOTpOTIHBIE MOTU(UKAITUN CEPBI.
Haxoxnenue cepbl U €€ coeTMHeHU N
B IpUpoJie. XUMUYECKHE CBOKCTBA
CEpBHI.

CepoBoa0pO1, CTPOCHHE,
(hbM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA.

Oxkcunpl cepbl. CepHast KUCIOTA,
(buznyeckue 1 XuMU4ecKue
CBOICTBa, MPUMEHEHUE.

XHMHYECKHUE peaKkuuy, JCKauue B
OCHOBC ITPOMBIIIJIICHHOTO criocoba
MOJIYYCHHA CCpHOﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

10.11

15.11

17.11

22.11

2411

29.11

1.12

6.12

8.12

bu6mmoreka [{OK
https://m.edsoo.ru/00addfe2

bubmmoreka [{OK
https://m.edsoo.ru/00ade104

bubmmoreka [{OK
https://m.edsoo.ru/00ade348

bu6moreka [IOK
https://m.edsoo.ru/00ade488

bu6moreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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34

OKpY’KaroIlEen Cpeibl COCTUMHEHUSIMU
CEpBI.

Brrunciienue MaccoBoil 10JIM BbIXOAA
MPOIYKTa PEAKIIUH.

OO61rast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpymisl. A30T, paclipocTpaHeHHE
B Npupoe, hpusnueckue u
XUMHYECKHE CBOMCTBA.

AmMuak, ero ¢usnueckue u
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE U
MIPUMEHEHHE.

[IpaxTnueckas padota Ne 3 o Teme
«[Tomyuenne amMmmuaka, U3ydeHHe ero
CBOMCTBY.

A3oTHas kucnora, e€ Gpusndeckue u
XUMHUYECKHE CBOMCTBA.

Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHHSI B KQUe€CTBE MUHEPATIbHBIX
ynoopenuit. XuMu4eckoe
3arpsi3HEeHUE OKPYKaIoLIe cpeibl
COEIMHEHUSIMH a30Ta.

®ochop. Oxeun docdopa (V) u
dhochopHas kucimoTa, GU3NIECKUE U
XMUMHYECKHE CBONCTBA, MOIy4YCHHUE.

Hcnons3oBanue pochaToB B
KayecTBE MUHEPAJIbHBIX Y100pEHUH.
3arpsi3HeHUE IPUPOTHON Cpebl
¢bocharamu.

3 yeTB

13.12

15.12

20.12

22.12

27.12

29.12

10.01

12.01

bubmmoreka [{OK
https://m.edsoo.ru/00adec8a

bubmmoreka [{OK
https://m.edsoo.ru/00adeea6

bubmmoreka [{OK
https://m.edsoo.ru/00adf004

bu6moreka [IOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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43

Yraepoa, pacipocTpaHEHHE B
npupoe, GU3HIECKUEe U XUMUICCKIEC
CBOICTBA.

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.
DKOJIOTUYECKHE MTPOOIIEMEI,
CBsI3aHHBIE C OKcHuaoM yriaepona (IV).

VYronpHasa KUCIOTA U €€ COJIN.

[IpakTnueckas padota Ne 4 o Teme
"[Tomyuenne yriaekucioro rasa.
KauecTtBenHnas peakuus Ha kapOOHaT-

n

HOH

[lepBoHauanbHbIe TOHATHUS 00
OpraHMYECKUX BEIIEeCTBaX KakK O
COEIMHEHUSX yIiIepo/a.

Kpemuuii u ero coequHeHus.

[Ipaktuueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
«BaxHeine HeMeTaIbl U UX
COCTUHCHUS.

KounTtponsnas pabora Ne3 mo teme
«Baxuneliue HeMeTauIbl U UX
COETUHEHUS.

O6ma51 XapaKTCpUCTUKAa XUMHNYCCKUX
9JICMCHTOB — MCTAJIJIOB.
Merammyeckas CBSI3b U
MCTAJUIMYCCKAA KpUCTAJUTNYCCKAA

17.01

19.01

24.01

26.01

31.01

2.02

7.02

9.02

14.02

bu6mmoreka [{OK
https://m.edsoo.ru/00adfd9c

bubmmoreka [{OK
https://m.edsoo.ru/00adfebe

bubmmoreka [{OK
https://m.edsoo.ru/00ae006¢

bu6moreka [IOK
https://m.edsoo.ru/00ae027e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bubmuoreka [JOK
https://m.edsoo.ru/00ae0el8

bu6nmoreka [JOK
https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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53

54

pemérka. Pu3nyecKkre CBOMCTBA
METAJLIOB.

XHWMHUYECKUE CBOMCTBA METAJUIOB.
DNEKTPOXUMHYECKUN Psifl
HaIpsHKEHUHA METaJUIOB.

OOmire cnocoObl MOTyYeHUs
MetaioB. CruiaBbl. Beruncienus mno
YpaBHEHUSAM XUMHYECKUX pEaKLnid,
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
MIPUMECH.

[TonATHE O KOPPO3UH METAILIOB.

IllenouyHbIe METAJIIIBI.

OKcHIbl ¥ THAPOKCUIBI HATPUSA U
KaJnsl.

IllenoyHo3eMeNbHBIC METAJIIbI —
KaJIbIIMU U Marduu.

Baxueiie coenuHeHU KaJIbIU.

O00011IeHNE U CUCTEMATH3ALUSI
3HAHUMU.

JKEcTKOCTh BOIBI M CIIOCOOEI €8
YCTpaHEHHS.

IIpakTtuyeckas padora Ne 6 o reme
"KEcTKOCTL BOALI U METOIBI €€
yCTpaHeHus "

AJIOMHUHAH.

4 yeTB

16.02

21.02

28.02

1.03

6.03

13.03

15.03

20.03

22.03

3.04

5.04

bubmmoreka [{OK
https://m.edsoo.ru/00ael1156

bubmmoreka [{OK
https://m.edsoo.ru/00ael1156

bu6moreka [IOK
https://m.eds00.ru/00ae1278
bu6moreka [IOK
https://m.edso00.ru/00ael14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael15e8

bubnuoreka [JOK
https://m.edso0.ru/00ae1886

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [JOK


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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64

AmboTepHbIe CBOWCTBA OKCHIA U
THJIPOKCHUIA.

Keiaeso.

Oxcupl, THAPOKCHUIBI U COJIU JKEJIe3a
(IT) u xenesa (III).

O0001IEHNE U CUCTEMATA3 AN
3HAHUWI.

[IpakTnueckas padota Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
«Baxxnennne MeTalIbl U UX
COEIMHEHUY.

Berurcnenus no ypaBHEHUAM
XHUMHYCCKUX PEAKIUH, eCITH OJHH U3
pEeareHTOoB JaH B U30BITKE HITH
COJICP)KUT PUMECH. BhIauciacHust
MacCOBOM JIOJIM BBIXOJIA TIPOAYKTA
peaxIuu.

O0o001Ienre ¥ cucTeEMaTU3aIs

3HAHUH.

KounTtponbnas pabora Ne4 no teme
«Baxxneliue MeTamibl 1 UX
COCIUHEHUS.

BemectBa u maTepuasl B
MOBCETHEBHOM KU3HH YEJIOBEKA.
XUMHUYECKOE 3arps3HEHUE
OKPY>KAIOILIEN CPEJIBI.

10.04

12.04

17.04

19.04

24.04

26.06

3.05

8.05

15.05

17.05

https://m.edsoo.ru/00aelc64
bu6mmoreka [{OK
https://m.edsoo.ru/00aelc64

bubmmoreka [{OK
https://m.edsoo.ru/00ael1d86

bubmmoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6moreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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Posnb xumuu B perieHun
HKOJIOTUYECKUX MPOOIIEM.
O06001IeHre 1 cUCTEMaTH3AIUS
3HaHUMU.

O06001IeHne 1 cUCTEMaTH3AIUS

3HAHUH

O0001IEeHNE U CUCTEMATA3 AN
3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68

22.05

24.05

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bubmmoreka [{OK
https://m.edsoo.ru/00ae0dOa

bubmmoreka [{OK
https://m.edsoo.ru/00adb33c

bubmmoreka [{OK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2







