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COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosinue BemiectB. [lonstue o
METOJIaX MOo3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE dJaeMeHThl. CHMBOJBI XUMHUYECKUX DIIEMEHTOB.
[TpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumMocBsi3b KOJIMYECTBa, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMHUUECKHX COCTMHEHUH.

@uU3NYEeCKUEe W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus U €€ MPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKHe ypaBHeHUs. Kiiaccudukanus XuMUUECKHX PeaKIuid
(coenuHeHws, pa3IoKEeHUS, 3aMeIeHs], 0OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBmwiiaMu paboThl B jJabopaTtopuu U mpuéMamu
oOpareHust ¢ J1abopaTopHbIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W ONMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHe (Pr3nuecKkux (TUTaBJICHUE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MMPOKaJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOMIOACHIE
U ONHUCaHME TPU3HAKOB TMPOTEKaHUS XHMMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, paznoxkeHue ruapokcuna menu (II) mpu
HarpeBaHud, B3auMOJeiicTBHe kene3a ¢ pactBopoMm coiu meau (II), uzydenwe croco6oB
paszenieHuss cMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpPOBAaHUE, BBIAPUBAHUE, TUCTHILISALIMS,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIECHUE U OINHCAaHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HILIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3/aHUE
Mozenel MOJIeKy I (IIapOCTEPIKHEBBIX).

Baskneiiiue npencraBuTe/ I HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUe CBOMCTBA (peakiuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopor kucinopoaa B mpupoje. O30H — auioTpomHas MoauduKanus
KHCIJIOpO/JIa.

TemmoBoit >¢hdekT XUMHUECKON peakiuH, TEPMOXUMHUYECKHE YpaBHEHHs, 5K30- U
SHAOTEPMHUUYECKHE peakuu. TOIMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3 deKTa, pa3pyiieHre 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue Boxopojga B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MoyueHus. KuciaoTe! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.



®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. HacebleHnsle u
HEHaCBILEHHbIE PacTBOpPbl. PacTBOpHMOCTH BewiecTB B BoJe. MaccoBas J0Js BEIECTBAa B
pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHMA. PoJib pacTBOPOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJibI B IpuUpoje. 3arps3HeHUE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukamuss Heopranmdecknx coeaumHeHnid. Okcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpaszytomue. HomeHknarypa
oKkcu10B. DU3NUECKHE U XMMHUYECKHE CBOMCTBAa OKCUAOB. [losryueHne okcuaoB.

OcnoBanms. Kiaccudukanus oOcHOBaHWH: MIETOYM M HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmii. ®Pu3MUECKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa xucinot. @usndeckue U XUMHYECKUE
cBoiicTBa kucnot. Psag aktuBHoctn metamioB H. H. bekerosa. [lomydenne Kucior.

Comu. Homenknarypa coneil. ®@usznueckue U XUMUYecKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernyeckas cBsA3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIEPKaHUs KHCIOpoia B BO3AyXe, MOJIy4YeHrue, coOupaHue,
pacro3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HaOJIIOJeHHE B3aWMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHHs ropeHus (moxapa), O3HaAKOMJIEHUE C
oOpa3liaMu OKCHJOB U OIMCaHHE HX CBOICTB, MOJydeHHE, COOMpaHHe, paclo3HaBaHUE U
M3y4YeHUEe CBOMCTB BoJopoaa (TopeHue), B3aumojeiicTtBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), HAOIIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccnenoBaHUEe OCOOECHHOCTEH PACTBOPEHHMs BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM JI0JI€ pacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEJOBaHHE OOPa3lOB HEOPraHUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiictBusi okcuna menu (II) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpanu3alMM, IOJIYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

IMepuonuyeckuii 3akoH u Ilepmoanydeckass cucrema xummu4yeckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKA XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuomnueckuii 3akoH. Ilepuommueckas cucrema XuMuueckKux oanemeHtoB J[. M.
MenneneeBa. KopoTkomepuonnas M JuiMHHONepuoaHas ¢opmbl I[leproanyeckoil cucTeMbl
xumuyeckux aveMeHToB JI. M. Menneneesa. llepuonsr u rpymnmel. DuU3nyeckuii CMBICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX snuep. M3zorombsl. OnextpoHsl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEHTOB [leproanueckoil cucTeMbl
J. WN. MengeneeBa. XapakTEepUCTUKa XHMHYECKOTO 3JEMEHTA II0 €ro IOJIO)KEHHIO B
ITepnoaunueckoii cucreme . . Menzeneesa.



3aKOHOMEPHOCTH U3MEHEHHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METALLTUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOJaM.

3nauenue Ilepuonnueckoro 3akona u Ilepuoanyeckoit CUCTEMbI XUMUUECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

XumMudeckas CBSI3b. KoBanenTtnas (monstpHast u HETOJISIPHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMHYECKUX 371eMeHTOB. MloHHAas! CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBHUTENIbHbIE  peakiuu.  [Iporecchb
OKHCIICHUS U BOCCTAaHOBJICHUS. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTENLHBIX PEaKIUid (TOpEHNE, PEaKIIUU Pa3NIOKEHHS, COCTUHEHN).

Meostcnpeomemmnwie ceasu

Peanuzarust MeXIpeAMETHBIX CBSA3EH MPH M3y4YEHUH XUMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yyepe3 UCIOJIb30BaHUWE KakK OOIMX ECTECTBEHHO-HAYYHBIX TOHATHUNM, TaK U TOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OT/ICITBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAay4YHBIM (pakT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaiuM3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, W30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYECKUI 3apsiji, BEIIEeCTBO, Telo, OO0BEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BETUYMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, rumpochepa, MUHEpalbl, TOPHBIC TOPOJABI, TIOJIE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XuMHYecKasi peakiusi

[lepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux osyemeHtos [l .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBONCTB XUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoii cucteMe U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIMA KPHUCTAIMYECKOW PEHETKH W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3MYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX PEakIUil MO pa3lIWYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(hdexTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOoreHHbIX peakuusax. [loHarue o
karanuze. [loHsATHe O XuUMHUUYEeCKOM paBHOBeCHH. @DaKTOphl, BIMSIONIME HA CKOPOCTh
XUMHUYECKON PeaKkliy U MOJI0KEHNE XUMHUUECKOTO paBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHON peakuuu. COCTaBI€HME YPABHEHHM OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCTOJIb30BaHIUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTpoIUThl. KaTnoHsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pa3jMYHbIMM BHUJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanuy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu monHoro ooMeHa. YciaoBuUSl NMPOTEKAaHUs PEaKLMi MOHHOrO oOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIpECTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBI
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3JAEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MpOIlEcca IUCCOLMALUU
KHUCJIOT, Imejoyedl MU cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MpPU3HAKU MPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKiuil (rOpeHHe, peakluu pas3iokKeHHs, COeAMHEHHUS),
pacrno3HaBaHHEe HEOPraHMYECKHX BELIECTB C IMOMOIIbI0O KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHSA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
crerneHd okucieHuss. CrpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJOTE€HOB.
XHWMHYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C METaZIaMH, HEMETaJIaMu,
menoyamu).  XmopoBomopond. ComsHas —KHCIOTa, XUMHUYECKHE CBOWCTBA, TMOJy4YCHUE,
npuMeHeHue. [leiicTBre Xjopa 1 XJI0poBOJOPO1a Ha OPraHu3M YeloBeKa. BaxkHelmue Xaopuasl
U UX HaXO0XICHHUE B IIPUPOJIE.

O6mrass xapaktepuctuka 3neMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3nyeckue CBOMCTBA MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYECKHe M XUMHUYecKue cBoiicTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KHUCIIOTa, (PU3NYECKHEe M XMMHUYECKHE CBOICTBa
(oOmme kak MpeacTaBUTENs Kjacca KUCIOT M creuudpudeckue). XHUMUYECKHE PEaKLUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO Cloco0a MOIydeHUs cepHOM kucioThl. [Ipumenenue
cepHOM kucaoThl. CoM CepHOM KMCIIOThI, KAaUeCTBEHHAs peakuus Ha cyiabgaTr-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoAe. XHMHMUYECKOE 3arpsA3HEHUE OKPYXKaloLleW Cpelsl
COEJMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWe B Hpupojae, (Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3orta B mpupoje. AMMHAK, ero GU3NUECKUe U XUMHUYECKUe
CBOICTBA, MosyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHUEe CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuMsi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIME Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPATbHBIX
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ynoopeHuii. XuMudeckoe 3arps3HeHHe OKPYKAIOMICH Cpelbl COCTUHEHUSIMH a30Ta (KUCIOTHBIS
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, amnorponHbie MoAUDUKAIIUU
dochopa, duznueckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u pochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, moiydeHue. Mcmomb3zoBanue ¢ochaToB B KauecTBE
MUHEPaAJIbHBIX YIOOpEHUH.

OO6mas xapakrepuctuka 371eMeHTOB I[VA-rpynnel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupo/ie, pU3nIecKre U XUMHUIECKHE CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPraHU3MBI,
MOJIydeHHE W TIPUMEHEHHEe. DKOJIOTUYECKHEe MPOoOIeMbl, CBs3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIO0TE3a IVI00aJbHOTO MOTEIUIEHUS KIMMAaTa, NapHUKOBBIA 3QQeKT. YroyibHas KUCIOTa U €€
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuusi Ha  KapOoHaT-woHbl.  Mcnonp3oBanume  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO0351CTBE.

[lepBoHauanbHble TOHATUSA 00 OPraHUYECKUX BEIIECTBAaX KAK O COECIUHEHUSX YIiepoja
(MeraH, 9TaH, OSTWUJIEH, alleTWJIEH, STaHOJ, IJMIEpPUH, YyKcycHass Kuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWICTBa, MOJy4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mnpeacrtaBiaeHuss o0 okcuae kpemuus (IV) wu
KpeMHHEBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€301MacHOTO UCTOIb30BaHMUS CTPOUTEIHHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

n3y4yeHue oO0pa3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYeCKue M XMMHUYECKHE CBOMCTBA TaJOTEHOB U UX COEIUHEHHUI (BO3MOXKHO
HCII0JIb30BAHME BHUICOMATEPHANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTEHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BUJICOMATEpUANIOB), HAOMIOJEHHE IMpolecca OOYyriuMBaHUsA  caxapa TOJA  JIeHCTBHEM
KOHILIEHTPUPOBAHHON CEPHOM KUCIOTHI, H3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHOMN CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOH peakuuu Ha cyinb(arT-uoOH W HaONIoJIeHuE MpH3HaKa eé
MPOTEKAaHUsI, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMH a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCMOJIB30BaHUE BUACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOopHBIX ya0OpeHuH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MebIO (BO3MOKHO
UCIOJb30BAHME BUAECOMATEPHUAJIOB), M3y4E€HHE MOJeNell KPUCTAIMYECKUX PEIETOK anMasa,
rpaputa, ¢ymiepeHa, O3HAKOMIJIEHHME C NPOLECCOM aJcopOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM NPOTHBOrasa, MoJiydeHue, coOMpaHue, pacro3HaBaHHe
U M3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha KapOoHAT U
CHJIMKAT-UOHBl M M3y4Y€HHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJIyKUIHEeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PELICHHE IKCIEPHUMEHTANbHBIX 33/1a4 1o Teme «Baxueiimme
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepHCTUKa XHMHUYECKUX DOJEMEHTOB — METAUIOB HAa OCHOBAaHWHM WX
noJioxkenusd B [lepuoanueckoi cucreme xumuueckux aiemeHToB JI. . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTamidyeckass CBS3b M METAUIMYECKas KpUCTAJUIMYeCKas
peméTka. DJEKTPOXUMHUYECKUN psAJl HaNpsHKEHUH MeTauioB. DU3MYECKHE U XUMUYECKUE
cBoiicTBa MeTauioB. OOmue crnocoObl MojiydeHusi MeTauioB. [loHSATHE O KOPpPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3ur. CIaBsl (CTaJlb, YyT'YH, JIOPATIOMUHUHN, OpOH3a) U
UX MPUMEHEHUE B OBITY M MPOMBIIILIEHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckol cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OuU3nuecKkue U XUMUYECKUE
cBOMCTBa (Ha mpuMmepe HaTpust U Kayusi). OKCUJIBI M THAPOKCHUIBI HATpHs U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[lenoyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoamueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHueneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XUMUYECKHE CBOMCTBA MarHus U Kaiblud. BakHeillue coeauHEeHus
Kanpus (OKCHJI, TUAPOKCU, cosn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHML: TosiokeHue B Ilepumonnueckoll cucreMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxOXJeHHWe B mpupoje. Pu3nueckne U XUMHUIECKHE CBONCTBA
QTFOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M THUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteme xumuyeckux i3nementos [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXJaeHue B mpupoje. dusnueckne n XMMUUECKHE CBOMCTBA
xkene3a. Oxcuabl, Tuapokcuasl u coym xene3a (II) m xemesa (III), ux cocras, cBolicTBa u
MTOJTy4YEHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHE C O0O0pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHE pe3yNIbTaTOB KOPPO3UH METaNIOB (BO3MOYKHO MCIIOJIb30BaHHE BHUAECOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEcCcCa TOPEHUS JKele3a B
Kucopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUANOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KajblHs, aIIOMUHUS, LUHKA, *kene3a (II) u xenesza
(1), memu (I1), HaGiroeHKE W OMMCAHWE MPOIIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATPHS,
KaJusl U Kanblus (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), UCCe0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJIFOMUHUS U THUIPOKCUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHellne MeTalyibl U UX COCTMHEHUSD.

X¥MHUA U OKpYKAaIIas cpeaa

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3zomacHoe MCHoJb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuil B ObiTy. [lepBas momomip mpu XUMHYECKUX OXKOTrax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpenenbHas JOmycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX MpoOieM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIaBbl METAJUIOB, IOJTUMEPHBIE MaTepPHAIbI).

Mescnpeomemmnuoie céazu

Peanuzamust MexXnpeaAMETHBIX CBA3EH NMPU M3YYEHUH XMMUU B 9 Kilacce OCYyILIECTBIAETCS
yepe3 UCIOJb30BaHWE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSTHH,
SIBJISIFOLLIMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX PEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (pakT, TUmorTe3a, 3aKOH, TEopus,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHs, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHA, H30TOIbI,
pPaAMOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUNM 3aps], IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, TI'as,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAIJIMYECKAs pEIIETKA, CIUIaBbl, (U3MYECKUE BEIUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorusi: ¢otocunTes, npixanue, O6mocdepa, 3KOCHUCTEMa, MHUHEpaJbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BELIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpaabl, TOpPHbIE TOPOJBI, TOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOrPAMMBEI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOH JCSITEILHOCTH B
COOTBETCTBUU C TPAJAWIMOHHBIMA  POCCHUCKHUMH  COIMOKYJIbTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MPaBWJIAMA U HOPMaMH IOBEACHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COMATTU3AINHN 00yIarOIIXCS.

JIM9HOCTHBIE PE3YIbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMpPEHHUE OIbITA JCSITEILHOCTH Ha €
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICIUIO, TOHMMAHMs 3HAYCHUS XUMHUYECKOW HAyKHM B JKHU3HU COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POpPMAITUCH O TMEPEAOBBIX JOCTHKCHHUSAX U OTKPBITHUSX
MHPOBOW M OTEUECTBEHHOW XWMHUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 o0IIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUS:

MPEJICTABJICHUSI O CONHUAIBHBIX HOPMAax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHWUW B
KOJUICKTHBE, KOMMYHUKAaTHBHON KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIC3HOM,
y4ueOHOMCCNEI0BATEIbCKOM, TBOPUYECKON M JAPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NIEATENBHOCTH MPHU BHITIOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3314,
BBITIOJIHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHUMAaHHUIO ¥ B3aWMOIIOMOINM B Mpoliecce 3TOM y4eOHOM AeATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE IMOBEJIEHUE U IOCTYNKU CBOMX TOBAapUUICH C MO3UIMU HPABCTBEHHBIX U
MIPaBOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHMSA:

MHUPOBO33PEHUYECKUE  MPEJCTaBICHHUS O  BEIIECTBE W  XUMHYECKOHW  peakiu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTABISIOLIME OCHOBY JUIS
MOHUMAaHMUS  CYIIHOCTH HAy4YHOW KapTHMHBI MHpa, [peacTaBieHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aMMOCBA3SIX UelIOBEKa C MPUPOJHON Cpesoid, 0 posin
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTHBBI, HAIMpPaBJICHHbIE HA IOJyY€HHE HOBBIX 3HAHUUW MO XHUMHH,
HeoOXonuMble 71 OOBACHEHHUs HaONIOIaeMBbIX TMPOIECCOB U SBJICHUM, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYIIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOTHI
C y4eOHBIMU TEKCTaMHM, CIPABOYHOH JHUTEpPaTypOH, NOCTYIHBIMU TEXHHUUYECKUMHU CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

HMHTEpeC K OOYYEHHI0 M TO3HAHHIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIBCKON NEATENHHOCTH, K OCO3HAHHOMY BBIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHsI B JajbHEHIIIEM;

4) dopMupoBaHHS KYJIbTYPbI 310POBbA:

OCO3HAHHE IICHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTaHOBKH Ha 3JI0pPOBBI 00pa3 >KW3HM, OCO3HAHHME TOCIEACTBHA M HENPHSITHE BPEIHBIX
MpUBBIUEK (YHOTPEONEHUSI AJKOTOJsl, HAPKOTHKOB, KYpEHHUs), HEOOXOAUMOCTH COOIIOACHHUS



mpaBw 0€30MacHOCTH TMPH OOpalleHWHd ¢ XUMHYECKHMH BEIIECTBAMU B OBITY U peallbHOU
KU3HU;

5) TpyA0BOr0 BOCIMTAHMSA:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCHI U TPyAa pa3InIHOrO POja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYIOBOH IEATEIHHOCTH, B TOM UHCIE Ha OCHOBE IPUMEHEHUS
MpeAMETHBIX 3HAHUM TI0 XHMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYATbHONW TpPAaEKTOPUU
MPOJIOJDKEHHST 00pa3oBaHUsl € y4ETOM JMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi nmpogecCHOHaIbHON AEATEIHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH a/IalITUPOBATHCS B IPO(ECCUOHAIILHOM Ccpelie;

6) PKO0JIOrN4eCKOro BOCIIUTAHHUSA:

AKOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAHWE IIEHHOCTH 3JI0POBOTO0 M Oe30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEEHUS TPpU pabOTe C BEIIECTBAMH,
a TaK)KEe B CUTYAIHMX, YTPOKAIOIIUX 3JJ0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, TMOJydaeMble MPH W3YYCHUU XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIEHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHUus
MOCPEACTBOM METOJIOB XUMUH, YKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT0O3HABATENbHOM, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUMNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPBIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB (GOPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOM HAy4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBUS (IMO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryIsiTUBHbIE), KOTOpble oOecreduuBaroT (HOpMHUpPOBaAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUUECKOIO MBIIUIEHUS NP OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XMUMHUYECKUX TMOHATHH (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIOIb30BATh MOHATHUS AJS OOBSICHEHHS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKILIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBSI3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHEIE, 1eyKTUBHbIC,
10 aHAJIOTUH ), JIENIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE MPUMEHATH B Mpoliecce MO3HAHHS MOHATHS (IIPeIMETHBIE U METanpeaMeTHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATH HIMPOKO
MpPUMEHSIeMbIE B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XHUMUYECKUHN 3HAK (CHMBOJI DJIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XHMHUECKOW peakiuu — TMpU peHIeHnd YydeOHO-
MO3HABATENbHBIX 33/Ja4, C Y4YETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX PEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEYUS B U3YyUAEMBIX MTPOIECCAX U SIBICHUSIX.

ba3zoBble uccienoBarejbcKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUS, a
TaKke B KadyecTBE OCHOBBI JUIA (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OMbITa MO IUIAHWPOBAHUIO, OPraHM3allMd W TPOBEICHUIO YYEHHYECKHUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOICTAHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (GOpM MIpECTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYyJISIpHAs JIUTepaTypa
XAMUYECKOTO COJICpKaHUs, CIIPaBOYHBIE TMOCOOMs, pecypchl MHTepHeTa), KPUTHUYECKH
OIIEHUBATh MTPOTHBOPEUUBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE IPUMEHSTH PAa3JIMYHBIE METOIBI U 3aIPOCHI PH TIOUCKE U 0TOOpe MHPOPMAILIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX JUTS BHITIOJHEHUST YIEOHBIX U TTO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, MPHOOPETEHHE OIbITa B 00JACTH WCIOJIB30BaHUS HH(POPMAIUOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYTbTYPO aKTUBHOTO HCIIOJB30BAHHS PA3TUIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeAcTaBICHUS
WHGOpPMAIMK W WITIOCTPUPOBATH pENIaeMbIe 3a/1a4d HECIOKHBIMH CXEMaMH, TUarpaMMaMH,
npyruMu popmamu rpaduKku U UX KOMOMHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3UPOBATH B Ipollecce y4eOHOW W HMCCIeNoBaTeIbCKOU
NEeSTeTbHOCTH HH(OPMAIIHIO O BIHMSHUH MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA:

YMEHUS 3aJaBaTh BOMPOCH (B XoJe auaiora W (WM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIATE NOJyYEeHHbIE PE3YIbTAThl I03HABATEIHHON JESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3yJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OTMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI y4eOHOrO0 COTPYJHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IMO3HABATEIbHOW U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PEIIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBUIA, ONpeAeTIeHIe KPUTEPHEB M0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNU JesITeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBHIOHPATH
HauOosiee HAPQPEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUM 33JaHUM € y4€TOM TMOJIydeHMsS HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKLUAX, OLICHUBATh COOTBETCTBHE MOJYUEHHOTO pe3ysbTaTa 3asBICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeAiaraéMble B YCIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (exepanpHOW pabouell MporpaMMOM, BBIIENAIOT: OCBOCHHBIE
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oOyJaromuMHUCsT Hay4YHble 3HAaHUS, yYMEHHUS U CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHI0 HOBOTO 3HAHUA, €rO

UHTEPIIPETALINH, TPEOOPAa30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYaLHUsIX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIUXCS YMEHUN:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
9JIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOPOIHAS H
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYyJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJISIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHHUE, COJIb,
AIEKTPOOTPHUIIATETHHOCTD, CTETIEHh OKUCJICHHS, XUMUYECKast pEeaKIus, KiIacCupuKarus
peaKIyii: peakiiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, sipo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aTOMHasi OpOWTalb, paauyC aToMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAash KOBAJICHTHAsl CBSI3b, MOHHASI CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (TIPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH OTH
TIOHSATHUS MPU OTIMCAHUU BEIIECTB U UX MPEBPaICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJeHUsS (OpMyT BEHIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUI;

OTpeNeNIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNeI€éHHOMY KJIacCy COeAMHEHHH 1o QopmyrnaM, BHJ XUMHUYECKOM CBS3U
(KoBaJIeHTHAsl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3axkona [[. M. MennaeneeBa: JeMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHMHMYECKHX 3JIEMEHTOB OT HX
nonoxenus B Ilepmoanueckoil cucTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUsI, 3aKOHAa ABOTraapo;

OTMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cuUCTEMbI
XMMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «IJ1aBHas moarpymnma (A-rpymma)y u
«mmoboynass mnoxarpymnna (b-rpymma)», maneie U GOJbIIME MEPUOMbI, COOTHOCUTH
o0o3HavYeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XUMHYECKUX
anemenToB J[. . MenaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee 4YuciIo JIIEKTPOHOB U
pacnpeseneHue uxX mo dEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHThI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (10 YUCIY W COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHWCAHME MpUMEpaMu  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU NIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
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BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOTO JIeMEHTa 10 (PopMysie COCTUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, NPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKOHN PEAKIUY;

IIPUMEHSTh OCHOBHBIE OIEPALUU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 M CHHTE3,
cpaBHeHHe, 0000IIeHNE, CUCTEMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3Y4YEHUs CBOMCTB BEIIECTB M XMMHYECKHX PEaKLHM,
€CTECTBEHHO-HAY4YHbIE  METOJbl  IO3HAHUS  —  HAOMIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XMMHUYECKOH TOCyIoW ©  J1abOpaTOpHBIM
o0OpyIOBaHMEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00OPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U coOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTarent, METHIOPaHXK U IPYTHUe).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMbBIC OCHOBHBIX XMMHUYECKHX MOHATHUN: XUMHUYECKUH 3SJIEMEHT, aToM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUECKas peaklus, XUMUdecKas
CBSI3b, TEINIOBOM 3PQPEKT peakuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIMUs, peaklUuh HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUH,  OKUCIHWTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOINHUs, aM(pOTEpHOCTb, XHUMHUYECKas CBS3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOH pEakluu, IMpeleibHO JOMyCTHMas
koHuentpanus [1/IK Bemecra;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUNH M NPUMEHSATH ITH
MOHATHS NPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BAaTh XMMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OopMysn BEIIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAMICKHOCTh BEILIECTB K OMPEACIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMynam, BUJI XUMUYECKOHN CBs3U (KOBaJCHTHAas, WOHHAS,
MeTa/inyeckas) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa IO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJITIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuoanueckoro 3akona [[. 1. MenneneeBa U A€MOHCTPUPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepronnueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJIaBHas mnoarpymmna (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», Mmanble W GonblIME EPUOJBI,
COOTHOCUTb 0003Hau€HHs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCIo MEKTPOHOB U paciipeiefieHHe UX M0 IEKTPOHHBIM CII0SM),
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OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB U HX
COCJMHEHUH B Mpejeiax MajblX MEepHOJOB U TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJaccu(uIMpOBaTh XUMHUECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKHE
peaknuu (M0 YHCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKIUHU BEIIECTB, IO TEIJIOBOMY
P PexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX SJIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATh) OOHME M cHenu(pUYecKue XWMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIAsl OMHCAHUE PUMEPAMHU MOJICKYISIPHBIX U
WOHHBIX YPAaBHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKOW JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOJATBEPXKTAIONINX CYIIECTBOBAHME TEHETHYECKOW CBS3M MEXKIY BENIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKaHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO I MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIeMEHTa 110 (popMysie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMUYECKON peaKIny;

coOnroAaTh TMpaBWia MOJb30BAaHUS XHMMHUYECKOM TMOCydod u  JabopaTopHBIM
o0opy/noBaHHEM, a TaKkke MpaBuia oOpalleHUs C BeleCTBAaMU B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OTMBITOB MO MOJYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJICKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lIMYHBIX BEIECTB:
pacro3HaBaTh OTBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cynab(haT-, THIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTEILHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IeHNe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX pEaKIUH, €CTEeCTBEHHO-
HayyHble METOJbl TO3HAaHHWA — HaONIOJEeHHe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
9KCIEPUMEHT (peaabHbIA U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM NPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE TOHATHS
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

' MPaKTUYECKON JesITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemiectBa 1 xuMuyeckue 15 | bu6moreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4eCcKNX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [JOK

) 00 oxcruaax https://m.edsoo.ru/7f41837¢c
29 Bopopon. [lonsitue o g | bu6mmoreka [JOK

' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837 ¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | | bu6mmoreka [JOK

' OCHOBAHHUIX https://m.edsoo.ru/7f41837 ¢
24 OCHOBHBIE KJIacChl 1 | | bubmuoreka [JOK

' HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30
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Paznean 3. Illepuoanueckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexka [JOK
' XUMUYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMudeckasi CBS3b.
3.2 OKI/ICJ‘II/Ie"l(“:eJ'?BH(z)- : 8 2 Bubnuorexa LOK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBHTEJILHBIC PEAKIIHH
Hroro mo pazgeny 15 Bubnuorexa LOK
https://m.edsoo.ru/7f41837¢
[ToBTOpenue, 06061mEeHNE U 3 bubnuoreka [IOK
CUCTEMaTH3aIus 3HAHUH https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
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9 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
[ToBTOpEHue u yriyoienne 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS JUCCOIALIHS. bubmuorexa [JOK
1.3 8 1 1
XUMUYECKUE PeaKlui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M X COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 | bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
o | oo e 6
' PyHibL. 4P https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
23 onewenton VArpynm, Asor,qochoprx | 7 | BuGmorer LOK
' DYIHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
06
24| onevierron IVA-rpymms, Vesepon : 1 , | DubmoremlOK
' . DYTUTRL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Hroro no paszzueny

25

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 06 7 4 bubnmoreka [JOK
| e ERoRTE e https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJJIBI U UX COCAUHCHU S httpsz//m.edsoo.ru/7f4la636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B 3 bubnuoreka [IOK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA httDS://m.edSOO.ru/7f4l 636
Hroro no pazneny 3
I1 606 > 3 bubmuorexa [JOK
OBTOpEHHE, 00001IeHNe U CUCTEeMAaTH3aIMsl 3HAaHUH bt/ edsoo ru/ 7 12636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoandecTBO 9acoB
Tema ypoka DJIeKTPOHHBbIE HU(PPOBHIE
n/m Bcero Konrpoabubie | IIpakTnuyeckue
o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
| [Ipenmer xumuu. Posp XuMuu B )KU3HU | bubmmorexa [{OK
JejoBeKa. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 TlousiTe 0 MeTOAaX MO3HAHUS B XUMHUU 1 bubmmorexa [OK
A https://m.edsoo.ru/ff0d227¢
I1 3] No 1 «1 3]
. p:lgznzezxaﬂ pa OTZ; 0 Og fazlxma Ea OTBEI 1 BuGmorexa LIOK
B I TOPUU U IIPUEMBI HUS
patop P patll https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYI0OBAHUEM)
4 Uuctele BemecTBa 1 cMecH. CriocoObl | bu6moreka [IOK
pasneneHus cMece https://m.edsoo.ru/ff0d26ca
I1 3] Ne 2 «P
5 | cwoceit (ua npuepe omerc nopapestof 1 buGmorexa LIOK
puMEp P https://m.edsoo.ru/ff0d28c8
COJIH )»
6 ATOMEI 1 MOJIEKYJIBI 1 bubmorexa [JOK
Y https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) | bubnuoreka [JOK
XUMHAYECKHAX DIIEMEHTOB https://m.edsoo.ru/ff0d2be&
8 IIpocThle U CII0KHBIE BELIECTBA 1 bubmmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 bubmorexa HOK
YApHO® ¥1 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. BuGmorexa 1IOK
10 Xumnueckas popmyia. BareHTHOCTh aTOMOB 1

XUMHWYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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OrHOCHUTEIbHAd aTOMHAs Macca.

bubmuoreka [JOK

i OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOT0 3JIEMEHTa B bubmmorexa [{OK
COCTMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo Bemectsa. Mouis. MossipHas bubnuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [IOK
XuMuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHNUST XUMUYECKHUX bubnuorexa [JOK
peakimit https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUsS MaCChI BEIECTB. bubmuorexa [JOK
XUMUYECKUE YpaBHEHHUS https://m.edsoo.ru/ff0d3b88
Beruncnenus koandecTBa, MacChl BEIIECTBA 110 bu6moreka [IOK
17 .
YpaBHEHUSAM XUMHUUYECKHUX PEAKITUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakimil
18 (coenmiHHﬂu Pa3JIoKEHUS salxliemeHHm bubmorera [IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
19 M. B. JIoOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bu6mmoreka [JOK
O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Kontponbras padorta Nel o teme «BermecTBa bubnuoreka [JOK
Y XUMHYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CocraB Bo3ayxa.
21 Knciz};)on — DJIEMEHT U MPOCTOE Be?]ly;(CTBO. bubmmorexa [OK
https://m.edsoo.ru/ff0d448e
O3oH
du3nyecKre 1 XMMUYECKHEe CBOMCTBA BuGmiorexa 1IOK
22 KHCcIopoaa (peakinu OKUCIICHUS, TOPEHHUE).

[TonsTue 06 OKCHJax

https://m.edsoo.ru/ff0d4614
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Cnoco0bl ONTy4eHus KUCI0poja B

23 712a00paTOPHH U TPOMBIIIICHHOCTH. Bubnnorexa HOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TenmoBoii 3P PeKT XUMUIECKON peaKIIHH,
24 IIOHATHE O T(i)g)MOXI/IMI/IIIeCKOM yII))aBH:HI/II/I Brbmiorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTCPMUICCKHUX PEaAKIIHIX
TormmBo (HedTh, yroiab U METaH).
25 3an$I3HCI-EI/Ie(1110321§FX3 CIocoObI iro bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[IpakTrueckas padota Ne 3 mo Teme
26 «l?lonyquHe " I::O6I/IpaHI/Ie KHCIIOpOa Bubnuorexa LTOK
. ’ https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
7 Bonopox — aneMeHT U MpoCTOe BEIIECTBO. bubnuoreka [JOK
Haxosxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKkue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BoJiopona. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousaTre o KucaoTax U COJISIX bubamorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl MoTy4eHus BOAOPO/1a B 1TA0OpaTOPUH bubmmorexa IOK
https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o teme
31 «IIT)OJIyquI/Ie u I(206I/IpaHI/Ie BOJIOpOJIa bubmorexa HOK
N ’ https://m.edsoo.ru/ff0d4{42
W3YYEHHUE ero CBOMCTB»
. N bubnuoreka [JOK
32 MouspHbiii 00BEM ra3oB. 3akoH ABOTAIPO https:/m.edsoo.ru/f0d542e
Brruncnenus o00b€Ma, KOJUYECTBA BEIIECTBA BuGmorexa [OK
33 ra3a 1o ero u3BeCTHOMY KOJIMYECTBY BEI[ECTBA

i 00bEMY

https://m.edsoo.ru/ff0d55a0
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Beruncnenus 006EMOB ra3oB 10 ypaBHEHHUIO

34 €aKI[M1 Ha OCHOBE 3aKOHA 0OBbEMHBIX Bubmmorexa LIOK
peaiiiit Ha https://m.edsoo.ru/ff0d5708
OTHOIIICHUM ra30B
35 duznueckue ©CKHe CBOMCTBA BO bubmmorexa LIOK
M3UYECKUE U XMMUYECKHE CBOMCTBA BOJIBI
A https://m.edsoo.ru/ff0d587a
bubmmorexa [{OK
36 C i. I1 0
octaB ocHoBaHMH. [ToHsTHE 00 MHAMKATOpAX https://m.edsoo.ru/ff0d59e2
B .H
37| nenacomenmie pacrsops. Maccosas o BrGmiorora LIOK
B PacTEOPEL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pPacTBOpE
I1 6ota Ne 5
38 «111)a§i:zziz£: (;Tcier(: 012I 2 (T)i[MZ eIIEHHOM Bubmmorexa [IOK
P . . P p pet https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA»
39 KonTtponpHas padota Ne2 o reme «Kucmopo. bubmuorexa [JOK
Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccuukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
M| ucnommix, ocrommx  avporepmIX BGmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
4 OcHOBaHHMSI: COCTaB, KIacCH(UKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
. bubnunorexa LIOK
45 [Tonyuenue u XuMHU4YeCKre CBOMCTBA KUCTIOT

https://m.edsoo.ru/ff0dfee2
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Conu (cpemHue): HOMEHKIIATypa, CIIOCOObI

bubmuoreka [JOK

46 .
IIOJIy4EHUs, XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME bubnuorexa [JOK
47
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHM I
I'enernueckas cBsi3b MEXAY KlaccaMu bubnuorexa [JOK
48 .
HEOPraHMYECKHUX COETUHEHHM https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O06o00meHre 1 cHCTeMaTH3alus 3HAaHUH
https://m.edsoo.ru/00ad9cb2
50 KonTponbnas pabora Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIaCChl HEOPTaHUYECKUX COCTMHEHMA" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCHU(MUKAILITH
51 y ec AIIEMEHTO 1(?[0 €eo a Bubnuorexa LIOK
XUMHUYECKUX 3JIeMEeHTOB. [loHsTHE O Tpynmax
by https://m.edsoo.ru/00adOffa
CXOJTHBIX DJIIEMEHTOB
[Tepuoanueckuii 3akoH u [lepuoandeckas
pHOA pro bu6mmoreka [IOK
52 CHCTEMa XMMHUYECKHX djieMeHToB JI. W.
https://m.edsoo.ru/00adaS2c
Meunpeneena
53 e bu6mmoreka [JOK
WOJIbI, TPYIIIBI, TOATPYIIITHI
PHORL TPy et https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnunorexa [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue MEKTPOHHBIX 000JI0YEK aTOMOB
55 P 0 p B u bu6mmoreka [JOK
anemeHToB Ilepronnueckoit cucremsr /1. U.
pro https://m.edsoo.ru/00adabbc
Meneneena
XapakTeprucTHKa XUMHUECKOTO DJIEMEHTA I10
P P . bubnuoreka [JOK
56 ero nonoxxenuto B [lepuoanueckoit cucreme /1.

. MenneneeBa

https://m.edsoo.ru/00ada824

22




3nauenue [leproanueckoro 3aKoHa ajs

bubmuoreka [JOK

57 paSBI/I}“I/IH ?ayKH u npaktuku. [. . Mennenees 1 hitps://m.edsoo.ru/00adad6e
— YYEHBIH, MeJaror U rpaxJIaHuH
58 O06o01IeHne U cucTeMaTH3alus 3HaHU ! 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb33c
59 KonTtponsHas padora Ne4 o reme «Ctpoenue | bubnuorexa [JOK
aTomMa. XUMUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
60 DNEeKTPOOTPUIIATEILHOCTH ATOMOB | bubnuorexa [JOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
ol Hontast Xumitieckas csh : https://m.edsoo.ru/00adac34
62 KoBanentnas nonsipHast XuMU4eckasi CBA3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBaneHntHast HenosipHasi XUMUYECKAs CBSI3b 1 Bubnuorexa LIOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 (rerters OKHCICHNA ! https://m.edsoo.ru/00adae28
65 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubmmorexa IOK
https://m.edsoo.ru/00adb076
bubnuoreka [JOK
66 OKHCIIUTENTH U BOCCTAHOBUTEIH 1 hitps-//m.c dsﬁ).ru 100adb076
67 O00011IeHNE U CUCTEMATH3AIMsI 3HAHUN 110 | bu6mmoreka [JOK
teMe «CTtpoeHue atoma. XMMHYECKasi CBA3b» https://m.edsoo.ru/00ad9cb2
68 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 1 ﬁggiiﬁi?siii J0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne i/t Tema YpoKka B KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJII)HI)Ie
cero
padoTsI padoThbI pecypchl
[Tepuonnueckuii 3akoH. [lepronanueckas

| p P u | bubmmoreka [{OK

cucTeMa XUMUYEeCKuX 3eMenToB /1. U.

https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB

2 P N 1 bubnuorexa [JOK

XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX

P P https://m.edsoo.ru/00adb6bb
MEepUOIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1
HEOPraHMYECKUX BEIEeCTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuueckoil CBS3U U THIEI | bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

Kiaccudukanus XuMuuecKuX peakiui 1mo bu6mmoreka [JOK

6 1
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHYECKON PEAKITHH.

7 a P P 1 bubnuoreka [JOK

OHSITHE O TOMOT€HHBIX U T€TEPOTeHHBIX
P https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

2 @DakTOopsl, BIUAIOIINE HA CKOPOCTh 1 bubnuoreka [IOK
XUMHUUYECKON PEAKIUU U MOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU 1 bubnuoreka [IOK
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https://m.edsoo.ru/00adcade

10 Teopust IEKTPONUTHYECKON TUCCOLUALUH. bubmuoreka [IOK
CunbHbIE U crladble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

1 o & VDaBHe ca . bubmmoreka [{OK

HHBI BHEHUS KLU
P peatdt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUN

2 CBETE IDeICTABICHITI 06 bubmmoreka [{OK

B CBETE II TaBJICHUM

peACTaBIel https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAIIIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE

13 €JICTAaBJICHUI 00 DIEKTPO eCKOMH bubmorexa HOK

I TaBJICHUMN JIEKTPOJIUTUYECKON
pex P https://m.edsoo.ru/00add8b2
IUCCOLINAIINHT
14 Ilo €0 0JIN3E CcoJIei bubmorexa OK
HATHE O TUAPOIIN JIer
P https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
- t https:/m.edsoo.ru/00addd 12

16 [Ipaktuueckas padota Ne 1. «Pemenne bubmuorexa [JOK
IKCIIEPUMEHTAJIbHBIX 337129 https://m.edsoo.ru/00addbfa
KontpoabHasg padora Ne2 o teme

7 5 ep P . bu6mmoreka [JOK
«DNEKTPOIIUTUYUECKAS JUCCOIIHALIUA.

p g tan https://m.edsoo.ru/00addec0
XHUMHYECKHE PEAKIIUU B PACTBOPAX)

13 OO11as XxapakTeprUCTUKa raJIoreHOB. bubnunorexa [JOK
XUMHUYECKUE CBOMCTBA HA MpUMEPE XJI0pa https://m.edsoo.ru/00addfe?
Xnoposogopoa. CoasHas KUCIOTA,

19 POBOZOPO N bu6mmoreka [JOK
XHMHYECKHE CBOMCTBA, ITOIyUYEHUE,

yi https://m.edsoo.ru/00ade104
MIPUMEHEHHE
ITpaxtrueckas padora Ne 2 o Teme
P P . N bubmuoreka [JOK
20 «[lony4yeHue CONSTHON KUCIOTHI, U3yUEHUE €€

CBOWCTBY

https://m.edsoo.ru/00ade348
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Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

21 €aKI1i, €CIIU O 3 peareHToB Aa Bubnnorexa HOK
1WA, €CIIA OJTUH U TEHTOB JIaH B
P P https://m.edsoo.ru/00ade488
M30BITKE
OO6mast xapakTepucTuka 31eMeHTOB VIA- bubnuorexa [JOK
22
IPYIIIbI https://m.edsoo.ru/00ade64a
A1oTpoTiHBIE MOTU(UKAITUU CEPBI.
23 Haxo : eHue ce (beé coe ep 7 Brbmiorexa LIOK
XOXKICHH bl U WHEHUH B
P UH https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CepPhI
24 CepoBonopo, cTpoeHue, Pu3ndeckKue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunpl cepol. CepHast KUCIIOTa, GU3MIECKUE bubmuorexa [JOK
U XUMHUYECKUE CBOMCTBA, MPUMEHEHNE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIUH, JeKaAIIe B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOC00a MOTydeHHUs bubmuorexa [JOK
CEPHOM KUCIOTHI. XUMUYECKOE 3arpsI3HCHNE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COEAUHEHUSIMHU CEPhI
7 Brruncnenne MaccoBoOil 1O BEIXOa bu6mmoreka [IOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTuKa 3J1eMeHTOB VA-
)3 . AP P - . bu6mmoreka [JOK
rpynmnbl. A30T, pacipocTpaHEeHHE B PUPOJE,
pynt pactpoctp B pHpoA https://m.edsoo.ru/00adeeab
(buznuecKkrue U XMMHUYECKUE CBOMCTBA
AMMHMaK, ero pu3ndecKkue U XUMUICCKUE bubnunorexa [JOK
29 N
CBOWCTBA, MTOJIyY€HHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme
30 I?I P bubnuoreka [JOK
«[TonydyeHne aMMuaka, U3yueHUE ero
. . v https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ pusnueckue u bu6nunoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPAIbHBIX Y100pEHUI.

bubmuoreka [JOK

32 XUMUYECKOE 3arpsi3HEHUE OKpYXKaIoIIeH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSIMU a30Ta
®docdop. Oxecua pocdopa (V) u pochopnas
33 Kncn(lc))TI; @Hsnt):e((i:)lcn(eb prngvnxl)qectue(b ’ Brbmiorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTYYCHUE
Hcnonws3oBanue GpocdaToB B Ka4yecTBE
34 MHHEPAJIbHBIX ynq;6p(£}1m71. 3arpsizHeHue Brbmiorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubmuotexa [JOK
35 .
(uznyueckrue U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bu6mmoreka [IOK
poOJIeMBbI, CBSI3aHHBIC C OKCHUJIOM YyTIepoja https://m.edsoo.ru/00adfebe
(IV)
37 YroapHasg KUcIoTa U €€ Cou Bubnuorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckast pabota Ne 4 o Teme
38 "I_Il)onyquI/Ie yrieKI/Icnoro rasa. bubmmorexa OK
https://m.edsoo.ru/00ae027¢
KadgectBennas peakiys Ha kapOoHaT-HOH"
39 [TepBoHauanbHBIC MMOHATHS 00 OPTrAaHUYECKUX bubnunorexa [JOK
BEILIECTBAX KAK O COEIMHEHUSX yriepoaa https://m.edsoo.ru/00ac054¢e
40 Kpemuuii u ero coequHeHus bubmorexa [JOK
https://m.edsoo.ru/00ae080a
IIpaktuyeckas padora Ne 5. Pemenue BuGmiorexa [IOK
41 SKCIIEPUMEHTAIIbHBIX 337a4 110 TEME

«BakHenmnine HeMeTaaabl i UX COSAUHEHUSY

https://m.edsoo.ru/00ac0bf2
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KonTtponeHas padota Ne3 mo Teme

bubmuoreka [JOK

42 «Baxueime HeMeTauIbl U X COCAMHEHUS» https://m.edsoo.ru/00ae0el8
OO61ast XxapakTepUCTUKAa XUMUUYECKUX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuorexa [JOK
CBSI3b M METAJNINYECKasi KpUCTAJUINYECKAs https://m.edsoo.ru/00ae103e
peméTka. Gu3nuecKre CBOMCTBA METAIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHYECKUN Psijl HANlPSDKEHUN Brbmiorexa LIOK

https://m.edsoo.ru/00ael 156
METaJIJIOB
OO6mme cnocoObI MOTYYSHHUS METAJIIOB.

45 CmuiaBel. BeruucneHnus o ypaBHEHUAM bubmuotexa [JOK
XMUMHUYECKUX PeaKlUid, eCIi OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH

46 [TonsaTHE O KOPPO3UU METAJLIOB Bubnuorexa LIOK

https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

4 Hlenosrsie MeTane: https://m.edsoo.ru/00ae14b2

48 OKcuIbpl M THAPOKCUIBI HATPUS U KIS bubmorexa [TOK

https://m.edsoo.ru/00ae14b2
Illenoyno3eMenbHbIC METAIIJIbI — KAJIbIIMI U bu6mmoreka [JOK

49 .

MarHui https://m.edsoo.ru/00ael5e8

50 Baxueiiime coenuHEeHU KaJbIU bubmmorexa [JOK

https://m.edsoo.ru/00ael5e8

51 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN

52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs bubnmorexa HOK

https://m.edsoo.ru/00ae1886

53 IIpaktuyeckas padora Ne 6 o reme bubnuoreka [IOK

"YKécTkocTh BOJIBI ¥ METOIBI €€ yCTpaHeHus"

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

54 AnmroMuH#i
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, TuApoKcU b U cosn xkenesa (1) u bubnuoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o00meHre 1 cHCTeMaTH3allusl 3HAaHUH
[IpakTrueckas padota Ne 7. Pemenue
59 3 I:: epuMe anp 3a/1a4 10 TeMe Bubnuorexa LIOK
KCIIEpUMEHTAIBHBIX 4 110 TEM
p . a https://m.edsoo.ru/00ae3de8
«BaxxHelme MeTaITbl ¥ UX COCTMHEHUS
BerarcieHus Mo ypaBHEHUSIM XHMHYECKHAX
€aKIIMi, €CJIM OJIUH U3 PEarcHTOB JaH B
60 p3 5 1 . o He P e A bu6moreka [IOK
M30BITKE WIIH KUT TIPUMECH.
ACPAIT TP https://m.eds0o.ru/00ae1 750
Brruncienust MaccoBoi 107U BBIXOa
MPOAYKTA PEAKIIH
61 O06o01eHre 1 cucTeMaTru3amus 3HaHUH
2 KontponbHas padota Ned o teme
«Baxueinme MeTauibl ¥ UX COSAMHEHUSDY
BemniecTBa 1 maTepualbl B TOBCEAHEBHOM bu6mmoreka [JOK
63
JKU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
XHUMHUUYECKOE 3arpsi3HEHUE OKPYXKarolen bubnunorexa [JOK
64
cpenpl https://m.edsoo.ru/00ae4270
65 Posnb XuMHUM B pELLIEHUH DKOJIOTUYECKUX bubnuoreka [IOK
npooieM https://m.edsoo.ru/00ae4270
66 O06o01eHre 1 cucTeMaTru3amus 3HaHUHA bubmuoreka [JOK
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https://m.edsoo.ru/00ae0dOa

. bubmuoreka [IOK
67 O000111eHNE ¥ cCUCTEMATH3AINs 3HAHUN 1 hitps-//m.edsoo.ru/00adb33c
bubmmoreka [{OK
1 1
68 O000111eHNE ¥ cUCTEMATH3AINS 3HAHUN hitps://m.cdsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmMmsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1

IIo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX MIOHATHI: aToM,
MOJIEKYJIa, XHUMHUYECKHH DJEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAsS), BaJICHTHOCTH,
OTHOCHTENIbHAS aTOMHAs W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas IOJS XHMHYECKOTO
JJIEMEHTa B COEAUHEHUHU, MOJISIPHBIM O0OBEM, XMUMHUYECKas peakius,
KIIaCCU(UKAIIUSA  PEAKIHMA:  PEakIuu  COCAUHCHHS,  PCaKIuu
pa3OKEHUs, pEeaKkIMH 3aMEIIeHUs, peakIuu OOMeHa, JK30- H
SHJOTEPMHUUYECKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

MaccoBasi 10J1s1 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKUX MIOHATHH H

OPUMCHATH 3THU NOHATHUA IMPHU OIIMCAaHNU BEHICCTB U UX npeBpameHHfI

1.3

HCIIOJIb30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTAaBJICHHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUil

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUMA MaCChbI BCIIECTB,
IIOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O YY€HHUA, 3aKOoHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

1.6

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHUUYCCKUC PCAKIUH (HO Yucily M COCTaBy

Y4YacCTBYIOIIMX B peaKkIMH BELIECTB, 110 TEIJI0BOMY 3 (deKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MacCChbl

BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JICMECHTAa IIO (I)opMyne

COCTMHEHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIFO BEIICCTBA B paCTBOPE
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1.10

MPUMEHATh €CTECTBEHHOHAYYHBIC METOJIbI TIO3HAHMS — HAOJIO/ICHUE,
W3MEpPEeHUe,  MOJCIMPOBAHME,  JKCHEPUMEHT  (peaJibHbId U

MBICJIEHHBIH)

[To Teme: «BaxHelmue npeacTaBUTEIM HEOPIraHUYECKUX BEIIECTBY

2.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHH: OKCHun,

KncCJj0Ta, OCHOBaHHEC, COJIb

2.2

ONpCACIIAATh NPUHAMIC)KHOCTL BCHICCTB K OHp@I[@JIéHHOMy KJ1aCcCy

coeMHeHul no popmyaam

2.3

KJIacCU(PHUITUPOBATh HEOPTAaHUYECKUE BEIECTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XWMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEpXKJasi ONHCAaHUE MpPUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTHU MPOTCKAHUA XUMHYCCKUX

HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIoBaTh MpaBHJAM TIOJb30BAHUS XHUMHYECKOH TOCYyIOW U
7abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKEe IpaBUjaM OOpAICHHUS C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU TII0 BBITIOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3zo00pa3HbIX BEMIECTB (BOJAOpPOJA M KHUCIOPOa), MPUTOTOBJICHUIO
pacTBOpPOB C OMpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATH U MPOBOIUTH XUMUYECKUE IKCTIEPUMEHTBI T10
pacro3HaBaHWIO PACTBOPOB IIEIOYEH M KHCIOT C TOMOIIBIO

WHIUKATOPOB (JIakKMYyC, (heHOoI(PTaNICHH, METHIIOPAHK U JIPYTHE)

2.7

IIPOBOIUTH paC‘IéTH 0 YpaBHCHUIO XUMHWYECKOH pe€aKkuuun

Ilo Tteme: «llepumomuueckuit 3axkoH u Ilepmoauyeckas cucrema
xuMuueckux sneMeHToB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xumunaeckas cBsi3b. OKHCINTENHFHO-BOCCTAHOBHUTEIIHLHBIE PCaKIuu»

3.1

pacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clIon aTomMa, aTOMHasd 0p6I/ITaJ'IB, paanyc aroma,
XUMHUYCCKas CBA3b, IOJIpPHAA W HCHOJAPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPULIATCIIBHOCTb, HOHHAaA CBsA3b, HWOH, KaTUOH, A4aHHOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(l)I/ILII/IpOBaTL XUMHNUYECCKHUEC 3JICMCHTHI
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33

ONMCHIBATh M XapakTepu3oBaTh TabnuuHyro ¢Gopmy Ilepmonmueckoit
CUCTEMBl XMMMUYECKHUX D3JEMEHTOB: pa3iu4aTh IIOHATUS «IJIaBHas
noarpynna (Arpynma)» u «mobounas mnoxarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE Nneprnoabl

34

packpsiBaTh cmbich Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HCpI/IOI[PIquKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX TIIOJOXKCHHA B HepI/IOIlI/IHGCKOf/'I

CHUCTEMCEC

3.5

COOTHOCUTH  O0O3HAueHus, KOTOpbIE HMEITCI B  Tabiuue
«Ilepnognyeckass  cucreMa  XUMHYECKMX  sneMeHtoB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKUX DJEMEHTOB (cocTaB M 3apsj sjapa, ofluee 4ucio

ANIEKTPOHOB U pacrpeiesieHue UX MO IEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA OJIEMCHTOB B 6I/IHapHI)IX

COEIUHEHUIX

3.7

OTIPENeNATh BUJ XHMHUYECKON CBsI3UM (KOBaJeHTHas W HOHHAas) B

HCOPraHNM4CCKUX COCANHCHUAX

9 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3zoBaHusl

1

I1o Teme: «BermiecTBo 1 XUMHYECKast pEaKkuus»

1.1

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHX TOHATUH: PpacTBOp,
ANEKTPOJIUTHI, HEDJIEKTPOJUTHI, AJIEKTPOIUTHYECKAs TUCCOLMAIIN,
peakuu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTUMBbIe peaxuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE peaxiuu, OKHUCJIHTEIb,
BOCCTAHOBUTEb, OKHCIEHHME W BOCCTAaHOBJIEHHME, aJUIOTPOIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBsI3b  (KOBalICHTHAas, HOHHa,
METaJIIN4ecKasi), KpPUCTAIJIMYeCKas pemérka, CIUIaBbl, CKOpPOCTh

XUMHUYECKOU pCaKkuuun

1.2

HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUN U

NPUMCHATH 3TU IOHATUA IIPHU OITMCAaHNUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ
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1.3

COCTaBJIATh YpPaBHEHUS 3JIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIeJI0Yeld U COJIEH, IOJHBIE U COKPAIIEHHBIC YPABHEHHUs pEaKLMH

HOHHOI'0 0OMeHa

1.4

PaCKphIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMHUYECKOW PEaKIINU

Ilo Temam: «Hemertamnbpl M UX coeauHeHUs» U «MeTaUibl U HX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) 00IME U CHEIM(PUUECKNE XUMUUECKHE
CBOMCTBa MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHMCAHUE
MIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHM COOTBETCTBYIOLIUX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIM, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TeHETHUYECKO CBS3H MCKAY BEIICCTBAMU PA3JIMYHBIX KJIaACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXXHOCTH MPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIOBUAX

24

ClIeZIoBaTh MpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHHUIO U COOMPAHHUIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIICKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOJITBEPXKIAIONIME KAYeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIICCTB: pPACIO3HABATH OIBITHBIM MYTEM  XJIOPHI-,
Opomua, wuoauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHMS, MOHBI W3yYCHHBIX METAJLJIOB,

IMPUCYTCTBYIOIIHEC B BOAHBIX pACTBOPAX HCOPIraHNMYCCKUX BCUICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

pPaCKpbIBaTb  CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIIIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICJIUTEIbHON JIeITENbHOCTH —
aHaJIM3 W CHHTEC3, CpPABHCHUC, 0606H_ICHI/IC, CUCTEMATHU3alluIO,
BBIABJICHHUC TMPUYUHHO-CIICACTBCHHBIX CBsA3El — I HN3YUCHUA

CBOMCTB BEIIECTB U XUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC
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METOJbI TO3HAHUSI — HAONIOJEHUE, H3MEPEHUE, MOJCITUPOBaHUE,

SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN )

35




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHHM B KM3HM Ye€IOBEKA. XHUMHUSA B CUCTEME HayK.
Tena m BemiectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeineHust cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue dneMeHThbl. CHMBOJIBI  XUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE y4EHUE

1.4

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcWTENbHas  aTOMHas — Macca.
OTtHocuTenbHAasE MOJIEKYIIIpHAs Macca. MaccoBas J0JI XMMUYECKOTO 2JIEMEHTA

B COEIMHEHNH

1.5

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClIa CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

duznyeckue U XMMHYCCKHE SBJICHHS. XHUMHYCCKAs peakuusga u eé IIPpU3HAKH.
3aKoH COXpaHECHUA MaCChl BEIICCTB. XuMmudeckue YpaBHCHUA. Knaccmbnxamm

XMUMHYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C TIPaBUIIAMU
paboTtel B Jaboparopuu U TOpuéMamMu oOpamieHus ¢ J1abopaTOPHBIM
00OpyJOBaHHEM, H3YYCHHE U OIMCaHUE (U3MUYECKUX CBOWCTB 00pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMojacHHe (U3nYeckux (IUIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYNKE, KMIIEHUE M KOHJCHCAIIMS BOJbI) U
XUMUYECKUX  (TOpEeHHe  CBEYM, NPOKAIMBAHUE  METHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCJIOTOW) SIBJICHUH, HAONIOJICHHE W OIKMCAHUE
OPU3HAKOB TMPOTEKAaHWs XUMHUYECKHX peakiui (pa3joxkeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHl C XJIOPUIOM Oapusi, pa3iokKeHHE
ruapokcuaa menu(Il) mpu HarpeBaHuH, B3aUMOJICHCTBHUE jKelie3a ¢ PACTBOPOM
conu meau(1l), uzyuenue cnocoOGoB pazaeneHuss cMeceil (C MOMOIIbI0 MarHUTa,
¢bunbTpOBaHUE, BHIMApUBAHKE, NUCTWILISAIMS, XpomaTorpadus), MpoBeacHUE

OYUCTKH HOBapeHHOﬁ COJIH, Ha6J'IIOIICHI/IC " OIIMCAaHUC PE3YJIbTATOB IMIPOBCACHUA
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OIIbITa, WJUIIOCTPUPYIOLICTO 3daKOH COXPAaHCHUSA MACChbl, CO3JaHUC MoOJeIeH

MOJIEKYJ (I1apOCTEPHKHEBBIX)

Baxueline npeacTaBUTENIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopony — amemMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, GuU3NYecKrne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. IIpumenenue kuciopona. CrocoObl
IOJy4eHHUs KHUCIOpojAa B JabOpaTopuM M TNPOMBIIITIEHHOCTH. Kpyrosopor

KHcIopoa B mpupoae. O30H — aloTponHast MoAu(UKaLMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMHUUECKON peakluu, TEPMOXUMHUECKNE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroib U MeTaH. 3arpsisHEHUE BO3AyXa,

yCUJIEHUE MTAPHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxokJIeHne Boaopoaa B NPHPOJE,
¢usnueckre M XUMHUUYECKHE CBOMCTBA, IPHUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kucnorte!l u conu

2.4

MoutsipHblii 00BEM ra3oB. Pacué€rhl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyecknue CcBoWcTBAa BOAbl. Boma kak pactBopuTedb. PacTBOpBL
Haceiiennbple 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 40Jisi BelleCTBa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponp pacTBOpOB B MPUPOJE U B KU3HU ueloBeka. KpyroBopoT
BOJBI B TPUPOAE. 3arpsi3HEHHE MPUPOJHBIX BOA. OXpaHa M OYHUCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuabl. Krnaccudukarus
OKCHUJIOB:  coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIE) U
HecosieoOpazyromue. Homenknatypa okcuaoB. dusznueckue M XUMHUYCCKHE

CBOMCTBA OKCHUIOB. HOHy‘IeHI/IC OKCHUIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBanus. Homenknarypa ocHoBaHuid. @u3ndeckre U XMMHUYECKHE CBOWCTBA

ocHoBaHui. [loyueHne ocHoBaHuUi

2.8

Kucnotel. Knaccudwukanus xucnot. Homenknatypa kucior. dusnueckue u
XUMHYECKHE cBoMcTBa KuUCIOT. Pan aktmBHocTh MeTauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa coneil. ®U3NYECKHE M XMMHUYECKHUE CBOMICTBA COJEH.

ITony4yenue coie

2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI
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2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpPEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOPOJAA, HAOIIOAEHUE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M MpEKpallleHus TopeHus (mosxapa), 03HaKOMJIEHHUE C
oOpa3llaMu OKCHJOB W OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE€ M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcuaoMm Menu(Il) (BO3MOXKHO MCTOIB30BAHUE BUACOMATEPUATIOB),
HaOmroieHre OO0pasllOB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHNE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C pPA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JIOJIEW PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMu (HaTpUEeM M KaJbI[EM)
(BO3MOXXHO HCHOJIB30BaHUE BHJIEOMATEPHANIOB), OIPEAEIEHUE PacTBOPOB
KHCIIOT M IIeJ0o4Yel C TMOMOIIbI0 HHAWKATOPOB, HCCIEI0BaHHE OO0Opas3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHHS
OKpackl MHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJoyell, Hu3ydyeHue
B3auMoeiicTBus okcuna meau(Il) ¢ pacTBOpoM cCepHOM KHCIOTHI, KUCIOT C
METaJlIaMH, PEaKIMii HEUTpaIn3alky, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO MeTaula JpyrMM M3 pacTBOpa COJIM, pEUIeHue
JKCIIEPUMEHTANIBHBIX 3a/ad MO0 TeMe «BaxHelnme Kiaacchl HEOPraHWYECKHUX

COEIUHEHUIN

[Tepuoanueckuii 3akoH u [lepuoandeckas cucreMa XMUMUYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINMHN

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX 3ieMeHTOB. [lonstue o
IPYNIax CXOJHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yiT ampoTepHbIE

OKCHUABI U TUAPOKCHUIBI

3.2

Ilepunoanueckuit 3akoH. [leproanyeckas cucreMa XUuMHUYECKUX 31eMeHToB [[. .
Menneneena. KopoTtkonepuoanas H JUTMHHOTIEPHUOTHAS hopmbI
[lepuonnueckort cucremsl xumudeckux odnemeHroB .M. Menneneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICIT TMOPSAKOBOIO HOMEpA, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

33

CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX AAep. H3oTomHI. 3HCKTpOHLI. CTpOGHI/Ie
OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB

[Tepuonnueckon cucremsl /.M. Menneneesa. XapakTepuCTUKA XUMHUUYECKOTO
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3JIEMEHTA 10 €ro nojoxeHuro B [lepuoanyeckoii cucreme [I.11. MenneneeBa

34

3aKOHOMEPHOCTH HM3MEHEHHUs paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpyIIaM MU IEPUOJAM.
3nauenue [lepumonmueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB U1l pa3BUTHS HaykKd M npaktuku. J.U. MenneneeB — y4€Hblidi U

rpax JaHuH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJdspHAasT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIEHOBOCCTAHOBUTCILHBIC pCaKkuu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHU. OKUCIUTENIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3Yy4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCHUCTBUE THMIAPOKCHUAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJI04Yel, TPOBEIECHNUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-

BOCCTAaHOBUTEJbHBIX peakiuil (ropeHne, peakluy pa3ioxKeHus, COeAUHEHNS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eckux 3neMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIHUSI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOXKEHHUEM 3jeMeHTOB B Ilepmomnueckoi

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHBI XAMHYECKOH CBs3H. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
H BUOa XUMHWYECKOH CBS3H. KJ'IaCCI/Iq)I/IKaI_II/IH U HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (MG)KIIYHapOI[Haﬂ u TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMCTBA BCHICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COCHHHCHHﬁ,

TCHCTUYCCKAsA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peaklui 10 pa3IMYHbIM MPpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMH BEIIECTB, MO TerioBoMy 3¢ddekry, mo
U3MEHEHMIO CTeNeHeN OKMCIEHHS XMMHUYECKHX 3JEMEHTOB, M0 0OpaTHUMOCTH,
[0 y4acTHUIO KaTalu3aropa). OK30- U  DHIOTEPMHUYECKHE pPEaKluH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOMN pCaKknuun
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1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [lonstue o
TOMOTEHHBIX U I'€TEPOreHHbIX peakuusax. [IoHATHe 0 XMMUYECKOM PaBHOBECHM.
@DakTOoppl, BIMAIOIME HA CKOPOCTh XMMHUYECKOM pEeakUMu M I0JI0KECHUE

XHUMHYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBbHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHMMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~PEAaKIUMH € HCIOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOUMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMmuueckol cBszu. CreneHs auccounanuu. CUIbHBIE U Cla0ble 3JIEKTPOJIUTHI.
Peakiun nonHoro oOmeHa. YCIIOBHS TMPOTEKaHUS peakluii MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBoOWCTBa KHCIOT,
OCHOBAaHMW ¥ COJEM B CBETe TPEACTABICHUH 00 OJIEKTPOJUTHYECCKON

nucconnanuu. KauectBeHHbIe peakiii Ha MOHBL. [loHsATHE O THApPOIM3E CoNei

1.7

XUMHYeCKH OKCIICPUMCHT. O3HAKOMJICHUEC C MOJACIIKAMU KPHCTATINIMYCCKHUX
pEmETOK HEOPraHWYECKHUX BEHIECTB — METAUIOB W HeMeTayuioB (Tpadura U
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOW pEaKIuH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAKTOPOB;
WCCIIEZIOBAaHUE  DJICKTPONPOBOAHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u  cosieil  (BO3MOXKHO HCIOJB30BaHHE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJiKa, BBIJCICHHE ra3a,
o0pa3oBaHue BObI); ONBITOB, HILTFOCTPHUPYIOIIUX HPUMEPHl OKUCIHUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEaKIMi (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHU);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUH

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEHUS

2.1

0611[35{ XapPaKTCPHUCTUKA TI'aJIOI'CHOB. Ocobennoctu CTpOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBa Ha npumMepe  XJjiopa
(BSaI/IMO,[[eI\;ICTBI/IC ¢ MCTalllaMH, HEMCTaJlllaMH, H_Ie.]'IO‘laMI/I). XHOpOBOI{OpOI{.
Consnas KHUCJI0Ta, XUMHYCCKHEC CBOﬁCTBa, MOJIY4CHUC, IPUMCHCHUC. HeﬁCTBHe
XJIOpa U XJIOPOBOJOPOJa Ha OpraHHU3M YCIIOBCKA. Baxwneiine XJIOpUAbI U UX

Hax0’JIEHUE B MPUPO/JIE
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2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIE CTENeHN OKuciaeHus. CTpoeHne u pU3NUECKue CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOpPOJAa M CEpbl. AJUIOTPOIHBIE MOIU(PHKAINN
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MNPCACTAaBUTCIIN
KHCJIIOTHBIX OKCHIOB. CepHaﬂ KHCJI0Ta, ¢)H3quc1cne 1 XAMHYECKHE CBOICTBa
(oOmme Kak TpeACTaBUTENs Kiacca KHCIOT U CHelu(puIecKkue). XUMUICCKHE
peaknuu, JeKale B OCHOBE MPOMBIIUICHHOTO Croco0a IMOJydeHHs CepHOU
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeAMHEHUN B Mpupoje. XUMHUYECKOe
3arpsi3sHEHUE OKPYXKAIOMICH Cpeibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHUS

2.3

OOmrasi xapakTepucTuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTpPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, pacipoCTpaHEHHUE B MPUPOJIE,
¢duznueckue U xuMHUeckue cpoiictea. Kpyrosopor azorta B mpupojie. AMMHUAK,
ero (usuyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3NYECKUEe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHMS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
(u3uYecKkne W XMUMHUYECKHE CBOMCTBa (00mME Kak MpeACTaBUTENs Kiacca
KUCTOT U cnenuduyeckue). Vcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauyeCcTBe MHHEPAIBHBIX YIOOpeHH. XUMUYECKOE 3arps3HEHHE OKPYKAIOIIEH
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO3AyXa, MOYBI

1 BOJIOEMOB)

24

®docdop, amnorponHsie Mogudukanuu (ochopa, GuznUecKkre U XUMUYCCKUE
ceoiictBa. Oxcun ¢ochopa(V) um dochopHas kuciora, Qunyeckue
XMUMUYECKHE CBOWCTBa, mosydeHue. Vcnomb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 31eMeHToB I[VA-rpynmel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapakTE€pHbIE CTENEHU OKUCIEHUs. YTJIepoJ, aUIOTPOIIHbIE
MoIu(UKAIMK, paclpocTpaHEeHHEe B MpHpoJe, (U3NYECKHEe M XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. OKcuasl yriepona,
uX (U3NYeCKHe M XUMHUYECKHE CBOICTBa, JEHCTBME Ha XUBBIE OPraHU3MBI,
HOJy4eHUE M NMpPUMEHEHHe. JKOJIOTHYecKrue MpoOIeMbl, CBA3aHHbBIE C OKCHIOM
yrnepoga(lV); rumoresa riao0ambHOrO MOTEIUICHHUS KIMMAaTa; MAapHUKOBBIN

B(I)(I)GKT. VYronpHas kuciora U e€ COJIM, HX (I)I/I3I/I‘-IGCKI/IG n XUMHYCCKHEC
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CBOICTBa, MOJy4YeHHE W NpuUMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEIWIMHE, MPOMBIIUIEHHOCTH H

CEJILCKOM XO3IMUCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHMYECKUX BEIISCTBAX KAK O COCIUHEHHUSIX
yriepoga (MeTaH, 3TaH, STHJICH, AaleTWICH, STaHOJ, TJIHIEPHH, YKCyCHas
kuciora). MIx coctaB m xumuyeckoe crpoeHue. [lonstne o Ouonormuecku
BRXHBIX BCIECTBAX: XHpax, OENKax, yrJIeBoJaX — M WX POJIU B KU3HU
YeloBeKa. MarepualibHOe CIWHCTBO OPraHMYECKUX U HEOPTaHHYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IOJIyY€HUE U
npuMenenne. CoenuHeHHus] KpeMHUsi B npupoje. OO6mme mpeacraBieHuss oo
okcuzae kpemHusA(IV) u kpemuueBoil kuciaore. CHIIMKATHI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpoutenbHble MaTepUaribl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU

2.8

XUMHUYECKUN JKCMEPUMEHT: HU3ydeHHE OOpa3I0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHU/I-
WOHBI W HAOJIOJEHUE TMPU3HAKOB HX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(M3UYecCKre U XUMHYECKUE CBOMCTBA TAJIOTEHOB U UX COCAMHEHUHN (BO3MOMXKHO
HCIIOJIb30BAHUE BHUCOMATEPUAJIOB); O3HAKOMJIEHHE C 0OpaslamMu XJIOPHJIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHUANIOB); HAOMIOJEHHWE TIpolecca
00yriMBaHUs caxapa Mo JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI;
M3YYCHUE XMMHUYECKHX CBOWCTB pa30aBIICHHOW CEpHON KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peaknuu Ha Cyabdar-uoH | HaOmoJeHHe TMpu3HaKa e
MIPOTEKaHUs;, O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaAMU a30Ta, (hochopa U ux
COCIMHEHUN (BO3MOXKHO UCIIOJIb30BAaHUE BHJJICOMATEpUAIOB), o0Opa3laMu
a30THBIX U (HOCHOPHBIX yHOOpeHuit; moaydeHue, cooupaHue, pacrno3HaBaHue U
U3y4YeHUE CBOMCTB aMMHaKa; MPOBEJICHHE KAueCTBEHHBIX pEaklMii Ha HOH
aMmMoHMsT u  (docdar-uOH ¥ U3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbIO (BO3MOXKHO
UCTIOJIb30BaHUE BUJECOMATEPHANIOB); HM3yYEHHE MOJIENeH KPHUCTaNIMYECKUX
pemérok anmasa, rpadura, ¢yIepeHa; O3HAKOMJICHHE C IPOILIECCOM
ancopOIMu pacTBOPEHHBIX BEIIECTB AKTHUBHPOBAHHBIM YIJIEM H YCTPOHCTBOM

npoTUuBOrasa; IMOJYYCHHC, CO6I/IpaHI/IC, pacClio3HaBaHUC U HU3YUCHUC CBOMCTB
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YIJIEKUCIIOTO Ta3a; MPOBEACHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- H
CWJIMKAaT-UOHbl W M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
MPOJIYKIMEH CHIMKATHON IPOMBIIIJIEHHOCTH; PELIEHUE AKCIEPUMEHTAIbHBIX

3a/1a4 110 TeMe «BakHenne HeMeTaUIbl U UX COEAUHEHUS)

Merannsl 1 ux COCINHCHUA

3.1

OO01ast XapakTepUCTHKA XMMUYECKHUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenus B Ilepuonnueckoi cucreMe XUMHYECKuX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHne MeTauloB. MeTainyeckas CBA3b U
MeTajyInyeckasl KpuUcCTajsinyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTayuioB. OO0mue crnocoObl MOTydeHus
MeTayuioB. [oHATHE O KOPPO3UHM METAUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B

OBITY U TPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTauibl: MOJOKeHHEe B [lepuomnyeckod cucTeME XUMHUYECKHUX
anementoB J[.MI. MeHnneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
®dusndeckue 1 XUMUIECKUE CBOMCTBA (HA IpuUMepe HaTpus U Kayusi). OKCUAbI U
TUAPOKCUABI HaTpusd U Kanusa. [IpuMeHeHHe MIENOYHBIX METAUIOB M HX

COeqUHEHNN

34

Illenoyno3eMenpHbIE  METaylbl MarHuii W KaJbLHMH: IIOJIOKCHHE B
[Tepuoanueckoit cucreme xuMuueckux anemenToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJICHHE B mpupojae. PU3NUECKHE W XUMHUYECKHE CBOMCTBA
MarHus W Kajablius. Baxuedume coequHEHUs Kaiublus (OKCHJ, THIPOKCHUI,

coiin). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(bOTepHLIC CBOMCTBA OKCHJA U TUAPOKCHU A

AJIFOMHHMHA

3.6

Keneso: nonoxenue B [lepuogudeckoit cucreMe XuMu4eckux siaemMeHToB 1. M.
MeneneeBa; CTpo€HHE aTOMa; HaxoXKJIeHHe B mpupoae. Pusznueckue u
XMMHUYECKHEe CBOMCTBa jkene3za. OKcuipl, THApPOKcUIsl U conu kenesa(ll) u

xene3a(Ill), ux cocra, CBONCTBA U MOJTydYeHUE

3.7

XHUMHUYECKUN SKCIICPUMCHT. O3HAKOMJICHUC C O6pa3LIaMI/I MCTAJIJIOB U CIIJIaBOB,
nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIIbTATOB KOPPO3UHU MCETAJJIOB

(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), 0cobeHHOCTeH
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B3aMMOJICICTBUS OKCHJA Kajdbllud H HATpus C BOJOM  (BO3MOXKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCJIEAOBAHUE CBOWCTB MKECTKOW BOJbI;
mpolecca TOpPEHMsI JKelne3a B KUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKaHMsI KAUYECTBEHHBIX PEaKUUi HAa HOHBI
(MarHus, xanblus, amroMuHus, uuHka, xene3za(ll) m xenmeza(Ill), memu(1l);
HAOJI0JIEHNE U ONHMCAaHUE IPOLECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMU HaTpUs,
Kaauss M Kaupluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEpHUAJIOB);
uccieoBaHne aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS WU THUIAPOKCHIA
LIMHKA; PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaxHelue MeTaibl U

nX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpena

4.1

HoBeie Marepuainbl U TexHoJOTHH. BemecTBa u maTepuanbl B MOBCEAHEBHOMN
JKU3HU 4YeJIOBeKa. XUMHS U 370poBhe. be3omacHoe uCroiab30BaHrE BEUIECTB U
XUMUYECKUX peakinuii B ObiTy. [lepBas momMoms Mpu XUMHUYECKHUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOM TPaMOTHOCTH. XuUMHYECKOe 3arpsi3HEHUE
okpyxatomen cpeapl [1/IK. Pons XxuMum B pellieHMu 3KOJIOTHYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He()Th),

MIPOIYKTHI UX MEpepabOTKU, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

4.3

XUMUYECKUHN IKCIIEPUMEHT: U3ydyeHHe 00pa3oB MaTepHalIOB (CTEKIIO, CILIABBI

MCTaJIJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)
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IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OFPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kon
MpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SIBJIEHUN MPUPOJbI, TMOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 0O0JaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOILIell KyJIbTypbl M HpPaKTHUYECKON
JEeATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUHN CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cthepax npodeccuOHANBFHON AESITeTbHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKON HayKd, YTO IO3BOJIMT OOYyYaroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTU
U cAenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK HPOGMIBHOTO IMpeaMera

IpU Nepexo/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHYCCKUX 3HaHHI>i, KOTOpas BKIIIOYACT:

2.1

BOKHEHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKHUM DIIEMEHT, aToOM,
MOJIEKYyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTEJbHBIE aTOMHas U MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJISAPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJIb (CpedHsis), XUMHUYecKas
peakuusi, peaklUUd COCIUHEHUs, pEeaKUUu pas3JIoKEHUs, pPEaKIHH
3aMeIIeHUs, peakluu OOMeHa, TerioBo 3(h(deKT peakuuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBasl J0J U MPOLIEHTHAS KOHIIEHTPAIHs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cion aToMa, aTOMHas
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opOuTanp, pagdyc aToMma, BaJEHTHOCTb, CTEIEHb OKHCIICHUS,
XMMHYECKAs CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJ€HTHasl  CBSI3b, MOHHAas  CBSI3b, METANIMYECKas  CBSI3b,
KpUCTANIMYECKas pelérka (aroMHas, WOHHas, MeTajuIhyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTUOH, aHWOH, JIEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPOJINTUYECKAsT ~JAUCCOLMALS, PEAKIUM HOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME M  BOCCTAHOBICHHME, JJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuu,
CKOPOCTh XUMHYECKOW peakumy, Katanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuii 3akoH JI.M. MenaeneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHal 1

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umclie MUHEpalTbHBIC YHAOOpEHHs, METaUTBl M CIUIABHI,
MPOIYKTHl TepepadOTKH TPUPOIHBIX HCTOYHHUKOB YIIIEBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTaHW3Ma YeJIOBEeKa; YMEHHE MTPOTHO3UPOBATh BIMSHUE BEIIECTB

N XUMHUYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUC HHTCIPUPOBATD XMUMHUYCCKHC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeaMETOB

3.3

HaJIN4MC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaﬂ U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHMKH, HHTEPHET-PECYPCHI)

34

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peuiceHus y‘Ie6HO—H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJMYCCKOIO

A3bIKa XUMHUHWU OJI1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,
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YPaBHEHUM  XMMHYECKMX  pEaKUUH; OCHOBAMM  XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBuanbHoi)

YMeHue oOBACHATH CBsI3b MOJIOXKEHHUs 3r1eMeHTa B [lepuoandeckoit

CUCTCMEC C YHCIOBBIMU XApPaAKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB MW 3apsja sijapa, oOlee Yucio
9JIEKTPOHOB), pPAaCHpEleICHUEM OHIIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KT U KaJIbIIU
[IpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (paJiyCc aToMa, 3JEKTPOOTPHUIATEIHHOCTD),
6 MPOCTBIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[lepuognueckoit cucreme (B MaiblX TEpPHOJAX U TJIABHBIX
MOJTPYINax) ¥ JIEKTPOHHOTO CTPOCHHS aTOMa
7 YMeHue knaccupuIimpoBarh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEaKIUU
8 YMeHue onpeaensTh:
g1 BAJICHTHOCTh M CTENEHb OKHUCJICHHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsil
' HOHA
g2 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUIMYECKOW CTPYKTYpHl B
' COCTUHCHHIX
8.3 XapaKTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIIh
9 YMeHne XapakTepu30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOI, rpadur, aamas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPHHA, KaJIWi, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJIe30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOpPOB (BOJA,
aMMHAK, XJOPOBOAOPOJ, CEPOBOJAOPOJ, OKCHAbI M THUIPOKCHJbI
97 MetamoB I-ITA rpynm, amtomunusi, menu (II), munka, >xenesa (II u
' III), oxenast yraepona (I u IV), kpemuus (IV), azota u ¢pochopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30oTHCTas, a30THas,
(docdopHas, yroapHas, KpeMHUEBasE KUCIIOTa U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaThb CBOWCTBA  BEIIECTB B
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3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHHUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YUCIIE:
10.1 peakumii H'OHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpynn) HEOpraHU4YeCKUX BEUIECTB
104 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHue BIUUCITh (IPOBOANUTD PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
' MaccOBYIO JIOJIF0O XMMHYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEeM Ta30B
" [0 YPAaBHEHUSM XHMHYECKUX PEAKIUMNA M HAXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAaHUE) NIPU U3YYECHUH BEIIECTB U
' XUMHYECKUX SBJIGHUH; YyMeHHe chopMynupoBaTh MpolieMy u
MPEIIOKUTH ITyTU €€ PEIICHUS
122 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PyIOBaHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCETHEBHOM JKU3HU, MPABUIAMH MOBEACHUS B LENSIX COEpeKeHUs
123 3I0pOBb M OKpYXKarolled NPUPOJHON Cpellbl; MOHMMAHUE Bpena
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl OMPEAeNEHHBIX
BEIIIECTB, COCOOOB YMEHBIIEHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hanuume nmpakThyeckux HaBBIKOB IUIAHUPOBAHMS M OCYIIECTBICHUS
CIIEIYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHHe U ONHCcaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,
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WJUTIOCTPUPYIOIIME TPU3HAKU NIPOTEKAHNS XUMUUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHUs cMecer

13.3

MOJIydEeHHE KHCIOpOJa U M3Yy4EHUE €ro CBOMCTB; IOJIydCHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) ans OMpeNENICHUST XapaKTepa Cpellbl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIECTB
Pa3IUYHBIX KJIACCOB; M3YUYEHHE B3aUMOJICUCTBHS KHCIOT C METaJJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH W HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMU; TIOJyYEHHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JIpyrMM W3  pacTBOpa  COJIU;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIE KJIaCChl
HEOPraHMYECKHX COEIMHEHUI»; «INEKTPOIUTHYECKAS
mucconuanusay; «Baxkuelimmne HeMeTalbl M HUX  COEOUHEHUN,

«Baxxnennue MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklMii MOHHOrO OOMEHA; KaueCTBEHHBIC PEaKIMH Ha
HNPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaxX HOHBI: XJIOPHA-, OPOMH/I-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJllOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), HuHKA

14

YmMmenne:

14.1

MMPEACTABJIAATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMUA U NIPOLECCaAMU, ITPOUCXOAAINIUMHA B MAKPO- U MUKPOMUPC,

O0OBSACHATH IPpHUYHHbBI MHOFOO6pa3I/I${ BCIICCTB
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3zesieHust cMeceit

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIsIpHasd macca. MaccoBas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Monb. MomsipHass Macca. MoJpHBI 00BEM Ta3oB.

BzanMocBsa3n KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €ANMHUIL BEICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIpU3HAKH.

3aKOH COXpaHEHUs MACChI BEIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

.. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMuueckux snemeHToB [1.1.
MengneneeBa. I[lepuoasl U rpymmbl. @U3MYECKUN CMBICIT TOPSIAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 2JIEMCHTA

2.2

Crpoenue atomoB. CocTaB aroMHbIX saep. M3otombl. DiekTpoHsl. CTpoeHue
ANEKTPOHHBIX 000JI0ueK aroMoB TMepBbIX 20 XMMHUYECKHX JJIEMEHTOB

[Tepuonuueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallkuda, KaJblHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) n HX COC,Z[I/IHeHI/Iﬁ B
COOTBETCTBHHN C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'IHpHaH )51 HCHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/ILIaTCJ'ILHO CTb XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b

50




3.2

Tumnel KpUCTAINIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaUInyecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemertamwbl U ux

COCAMHCHUS. Merannsl 1 BX COCIMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTepHBIC) u
HecoJieoOpa3yroliye; OCHOBAaHUM (LIENOYM U HEpPAcCTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIIOpOACOJAEp)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); coJIel (CPEAHUX U KUCIIBIX)

4.2

@u3nyecKue ¢ XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpusd, KaJlusd, Marovd W Kajdblus, aJIIOMHHHA, XKEJIC3a. BHCKTpOXI/IMI/I‘IeCKHﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKE U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusnveckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lomydenne

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcunoB: MetawioB [A-IIIA rpymm, mmuka, memu(Il) u

xenesa(Il, I). [TonydeHre OKCUI0B METAIIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHWM M aM(pOTEpHBIX THMIPOKCHIOB (Ha ImpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyeHue ocHOBaHuUN U

aM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOl, KpeMHUEBOH, yroibHON. Ocobbie
XMMHYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U a30THOH KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0me xuMu4eckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHue BOAOPOAA, KHUCIOPOAad, aMMHUAKA,

YIJICKUCIIOTrO ra3a B J'Ia60paTOpI/II/I

4.11

HonyquI/Ie aMMMakKa, CCpHOI\/'I U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB

51




4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamuss XuMHUUECKUX peakUuil M0 pa3IMuHbIM MPU3HAKAM: TI0 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BEHIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX JIICMESHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON peaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHHA
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OKHCANTENPHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENN U BOCCTAaHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAQHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun
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Teopust anekTpoauTHYECKO nuccoruanuu. KaTHoHbl, aHHOHBI. DJIEKTPOIUTHI U

HEIIeKTPOoJUThl. CUITbHBIC U clTa0bIe AIEKTPOJUTHI. CTENeHb TUCCOIHAIuN

5.5

Peaknun monHOro oOMeHa. YCJIOBHSI MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esoBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XHMHUYECKHX PEaKIUid B JIA0OpaTopuul H OBITY.

HepBaﬂ IIOMOIIB TP XUMHYCCKUX 0KOIraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXaromiel cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €r0 MpPeIOoTBPALECHHS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (IIJK). Posp xumum B
pPELIeHUH HKOJIOTMYECKUX MpobieM. YcuieHue mapHUKOBOro 3ddexra,

Pa3spymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenue cepsl, a3zora, Gocdopa, yriepoaa, KpeMHHS ¥ UX COCIHMHCHUH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIJIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpuposHbIE HCTOYHUKH YIJIEBOAOPOAOB (Yrojib, MNPHUPOJIHBIA Ta3, HePTh),

MPOIYKTHI HX TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCIUHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, AaCTWUJICH, 3TAHOJI, TJIMICPUH, YKCYCHasl I(I/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIUICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA

52




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM
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kiacc / O. C. I'abpuensin. — M. : lpoda.

4. T'abpuensn, O. C. Meroandeckoe nmocooue k yaeonunky O. C. ['abpuensaa « Xumusi». 9
kiacc / O. C. I'abpuensin. — M. : Ipoda.

5. Xumus : rexHosorudeckue kaptel Kk yaeOHuky O. C. 'abpuensna «Xumus. 8 kimace» :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda.

6. Xumus : TexHosoruyeckue kapthl K yueOHuky O. C. 'abpuensna «Xumus. 9 kimacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Xumus, 8 kinacc, DI'AOY BO «I'ocynapCTBEHHBII YHUBEPCUTET MPOCBEIICHUS.
Xumus, 9 kinacc, DI'AOY BO «I'ocynapCTBEHHBI YHUBEPCUTET MPOCBEIICHUS.
Tpenaxep «O6mako 3HaHui». Xumus. 8 kiace, OO0 «Duzukon Jlabd».
Tpenaxep «O6nako 3HaHuiY». Xumus. 9 kirace, OO0 «Duzukon Jlabd».
«Xumusi», 8 kiacc. 000 «Doxchopay.

«Xumus», 9 kiacc. 000 «Doxchopa».
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Xumus 8. OO0 «CBEPOBPA3OBAHUE».

9. Xumus 9. OO0 «CBEPOBPA3OBAHUE».

10. Xumus. 8 xnace. OO0 «MobunsHoe DnekTponHoe OOpa3oBaHHE.
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