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8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HaykK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METO/1aX IMO3HAHUS B XUMHH. YHCThIC BemecTBa U cMech. CrmocoObl pa3esieHusl CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENIbHAS aTOMHas Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAst
Macca. MaccoBas J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo hopMyliaM XUMHYECKUX COCTMHEHUM.

Ouszndeckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kiaccudukanus XMMHUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW TMOCY/0H, MpaBwiIaMu pabOThl B JIAOOPATOPUH U TpHEMaMU
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHWEM, M3yUYE€HHWE W OMHUCaHWE (HU3UIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KUIIEHHE U KOHACHCAIUS BOJAbI) U XUMHYECKUX (TOpPEHHUE CBEYH,
MPOKaJUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapusi, paznoxeHnue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoOBeIEHUE OUYUCTKA TMOBAPEHHOW COJM, HaONIOJEHUEe U OIHUCAaHHE
pEe3yJbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxzaenue kucioposa B npupoje, Gu3nyeckue U XMMHUECKHUEe CBOMCTBA (peaKMu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJga B Jjaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaupUKanus
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHYECKONW peakiuH, TEPMOXUMHUYECKHUE YpaBHEHHs, 35K30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIuMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(busznuecKkrue u XMMUYECKHE CBOMCTBA, TPUMEHEHHUE, CTIOCOOBI MmoyueHus. KuciaoTs! u conu.

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

®dusnueckue cBoiMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BelllecTB B Boje. MaccoBas 10Jis BEIIECTBA B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss nHeopranmdeckux coeauHennid. Oxcunabl. Knaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmii. Pu3nUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®dusnueckue u Xxumudeckue coictBa cojeil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYE€HHWE CBOMCTB KHCJIOpOJaa, HAOMIO/IEHHWE B3aMMOJICUCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
M3yYeHHe CBOWCTB BOJOpoaa (TopeHme), B3amMojeiicTBHe Bojgopoaa ¢ okcuaom memau (1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAcCOBOM JI0J€Hd pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHHsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COECIUHEHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX 3JI€MEHTOB (II€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOTeHbl, HHEPTHBIC T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [lepuonndeckoil cuctemsl
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
ANIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMHUYECKUX AIeMEHTOB [lepruoanyueckoil cuctemsl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOICTB IO TPYIIaM U MEPUOIaM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIeMeHTOB. loHHAas! CBSI3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETA/UIOB, B3aUMOJICHCTBUE THAPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBA3EH MPH M3yUYEHUM XMMHUH B 8 KJIACCE€ OCYIIECTBIISETCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMMX EeCTECTBEHHO-HAyYHBIX TIOHATHUNM, TaK U TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAaydHbIM (akT, TUMNOTE3a, TEOpHUs, 3aKOH,
aHanW3,  CHUHTE3,  Kilaccuukanus,  TMEPUOTUYHOCTh,  HAOTIOJEHWE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (pU3WYECKWe BETUYUHBI, CAUHUIIBI W3MEPEHHS, KOCMOC, TIIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUuMHYecKasi peaKius

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 2JieMeHTOB B [lepuoanueckoil cucreme U CTpOCHHEM X aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEIIeCTB. XHMHUYECKHUE CBOICTBa
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(PQexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTepOTeHHbIX peakuusx. [lonsartue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHH OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MexXaHM3M JUCCOLMAllMM BEUIECTB C pa3JMYHBIMU BUAAMHM XHMHUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 >3JIEKTPOIUTHUECKON aucconuanui. KayecTBeHHblE peakluu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpus),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHMsI peaKlMii MOHHOTO oOMeHa (oOpa3zoBaHuUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHEe HEOPraHWYEeCKHX BEIIEeCTB C IOMOIIbI0 KayeCTBEHHBIX pEaKlIui Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHus. CTpoeHue M (PU3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOrCHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U UX HaXO0XICHHUE B IIPUPOJE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpOJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoMcCTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKalle B OCHOBE IPOMBIIIIEHHOTO CIIOCO0a MOJy4eHHUs CepHOM KHCIOoThl. [IpumeHeHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3orta B mpupoje. AMMHAK, €ro GU3HUecKue U XMMHUYECKHe
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (00LIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT H
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne n xummuueckue cpoiicrsa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHH OKUCICHHS. YTIIEePOJ], AJTIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIydCHHUE W MPUMEHEHHE. DKOJIOTHYECKHEe MPOoOIeMbl, CBA3aHHbIe ¢ OkcuaoM yriepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuusi Ha  KapOoHaT-uoHbl. Mcnonp3oBanue  kapOoHaToB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WUCTOYHUKU YTJIEBOAOPOJOB (Yroijib, MPUPOAHBIN Tra3, He(Th), NPOAYKTHI UX MepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOH peakuuu Ha cynb(arT-uoH W HaONIoeHuE TMpH3HaKa e
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHUA U ¢ocdaT-uOH M H3YYCHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaduta, (QymiepeHa, O3HAKOMIIEHHE C MpOLEeccoM aJCcopOIUM pacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAaT-MOHBl M M3y4Y€HHE TNPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJICHHE C MpPOAyKIHEn
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJjioxkenud B [lepuoanueckoi cucreme xumuueckux anemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmue crnocoObl nonyuyeHus metawioB. [loHsTHE 0 KOppPO3UM METALIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OuU3nuecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHII, TUAPOKCU, coir). JKECTKOCTh BOABI U CIIOCOOBI €€ YCTPAHEHH .

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHIA AITFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBUS OKCUAA KalbIMs U HATPUS C BOJOH (BO3MOYXHO UCHOJIb30BaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne ¥ OMKCAHUE MPOLIECCOB OKPAILIMBAHMS IIAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHellne MeTabl U UX COCTUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKPYKarolIel cpebl (MpeaenbHas J0MyCcTUMasi KOHIICHTPAIIHs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzarus MexnpeAMETHBIX CBSA3EH NMPH M3YUYEHHH XUMHH B 9 Kiacce OCyILeCTBIISETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIC MOHATUSA: HAYYHBIM (pakT, ruUmoresa, 3aKOH, TEOPHUS,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJIEKTPUYECKUHM 3apsl, M[POBOJHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, CoHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIae€Mbl€e, TOIIJIMBO, BOJHbBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/ie OOYUCHHSI XMMHUU B €AMHCTBE y4eOHOH M BOCIUTATEIIBHOM JICSITEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLUATM3ALMH 00yJatONIIXCs.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBCHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00 yCTpOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE, KOMMYHHUKATHBHOM KOMIETEHTHOCTH B OOINECTBEHHO TMOJIE3HOW, y4eOHO-
HCCIIEI0BATENLCKOI, TBOPYECKON U APYTHX BHIAX JCSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOi
COBMECTHOMW JEATEIBHOCTH NPH BBINOJHEHHU yYEOHBIX, MO3HABATENIBHBIX 33/1a4, BBHIOJIHCHUU
XUMHYECKHX IKCIIEPHMEHTOB, CO3JAHUH YYEOHBIX MPOCKTOB, CTPEMIICHUS] K B3aUMOIIOHUMaHHIO
¥ B3alMOIIOMOIIM B MpoOLEcce 3TOH y4eOHOW NesTeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE W TOCTYIKH CBOMX TOBAPHINEH C MO3WIWU HPABCTBEHHBIX W IPABOBBIX HOPM C
y4ETOM OCO3HAHHUSI TIOCIICICTBHIA TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOIHOI cperoil, o poiu
XUMHH B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPAaBOYHOW JIUTEPATYPOU, MOCTYIHBIMH TEXHHYCCKHMMH CpEICTBAMU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HaIpaBJICHHOCTH U YPOBHS 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCIEICTBUHA W HENPHATHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS alKOTOJIsl, HAPKOTUKOB, KYPEHUs), HEOOXOJMMOCTH COOIIOACHUS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYJOBOW JEATEILHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTEIHOW MPO(eCCHOHAIBHOW NEITEIbHOCTH H
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMs, MOHUMAaHUE LIEHHOCTH 3J0pOBOr0 M 0€30macHOro odpasa *U3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIINX 3JJOPOBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUHU, IKOJOTHYECKOTO MBIIIICHHS, YMEHHsI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe meramnpeaMeTHBIX pPE3ylIbTaTOB BBIACISIOT 3HAYMMbIE i (DOPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 3TUX NMPEeAMETOB (POpMHUpPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHO 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBSI3b C APYTUMU MOHSTUAMU), UCIIOIB30BATh MOHATHUS JJIsi OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeX1y 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHusl (MHIAYKTUBHEIE, 1€ TyKTUBHbIC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHSIeMbIe B XHMHH MOJIETIbHBIC MPEJCTABICHUS — XUMUYECKUH 3HAK (CHMMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aE€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BONPOCHI B KAa4eCTBE HMHCTPYMEHTA IO3HAHMA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIIecca, CAMOCTOSTEILHO MPOTrHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (GOpM TIPEICTABICHUS, MTOTyIaEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOIYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3JIMYHbIE METOJIBI M 3AIPOCHI TIPU MOWCKE M 0TOOpE MH(GOPMAIHH U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOI aKTUBHOTO HCIIOJIb30BAHHUS Pa3IHIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJbh30BaTh W aHAIM3UPOBATh B Ipolecce YUYeOHON W HCCIIeIOBATEIHCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsSI 3aJaBaThb BOMPOCHl (B XoJe auaimora W (WiM) JOHUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 Pe3yJbTaTOB BBIOJHEHHUS XHUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PELICHHMH BO3HUKAIOIIMX MpPoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJbHbIE yUeOHbIe AeiicTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WM KOPPEKTHPOBATh MPEATOKEHHBIM aNrOpUTM NEHCTBUN MpuU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAiaraéMble B YCIOBUU 3a/IaHUI.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOyJaromuMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOObI JEWCTBUMN, CHEHU(pHUECKHE s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO
MHTEPIpPETAINH, TPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YU€OHBIX M HOBBIX CUTYAIIHSX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTh, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKkIHii: peakiuy COSANHEHUS, PEAKIINU PA3JIOKEHUSI, PEAKIIUU 3aMEIIEeHHUs, PEaKIINU
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
TOJISIpHAsl ¥ HETOJIIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISI COCTaBlieHHS (OpMyn BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucTeME, 3aKOHOB COXPAHEHUsT MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynas mnoarpynna (b-rpymma)», maneie W OoJiblIME TEPUOABI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo dMEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON AEATEIbHOCTH — aHAJIM3 U CUHTES,
cpaBHeHHE, 0000IIeHNne, CHCTEMAaTH3alUI0, KIacCU(UKAINIO, BBISBICHUE MPUYHMHHO--
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJEIUPOBAHUE, SKCIIEPUMEHT (PEasIbHBIM U MBICIIEHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIIIOJIHEHUIO J1a00OPAaTOPHBIX XUMUYECKUX OIBITOB MO MOJYyYEHHUIO
U COOMpPaHHIO Ta3000pa3HBIX BEIICCTB (BOJOPOAA W KHUCIOPOJIA), TMPUTOTOBIICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCJIOT C IOMOIIIbIO MHAUKATOPOB (JIAKMYC, PeHOIPTaNEenH, METUIIOPAHXK U JPYTHUE).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecue, oOpaTHUMble W HEOOpaTUMBbIE pPEAKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIMyeckas), KpUCTaJUIMUecKas pemérka, Kopposus
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIUKY [JiIi COCTaBieHHS (OpPMyNT BEUIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJlacCy COeAMHEHUU 1Mo ¢dopmysnaaMm, BUJ XUMUYECKOW CBS3U (KOBaJIeHTHAas, MOHHas,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbicn [lepuognueckoro 3akona JI. . MennaeneeBa u JeMOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HUs, KOTOpblE HMEITCS B TNEpUOJUYECKOM Tabmuie, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB OJJIEMEHTOB M HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P exTy, M0 U3MEHEHHIO CTETICHEH OKUCIICHUS XUMHUYECKHX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUSI HJICKTPOJIUTHUECKONM JUCCOLMAIIMN KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUMCIIATH OTHOCUTENFHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
o0OpyJIOBaHMEM, a TaKKe MpaBmia OOpalleHHsi ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OTBITHBIM TyTEM XJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
AKCIIEPUMEHT (peabHbIA U MBICIECHHBIN).



Temarnueckoe IIaHUPOBAHME MO XUMHUHU Ul 8-9 KIIACCOB COCTABJIEHO C YYETOM IPOrPAMMBI
BOCIIMTAHUS

- CO3JaHME YCJIOBMM Uil aKTUBHOM, 3MOIMOHAIBHO-OKPAIIEHHON JEATENIbHOCTH YJallluXCsl Ha
YPOKE;

- (GopMHpOBaHUE SMOIMOHAIHHO-IIEHHOCTHOTO (JMYHOCTHOTO) OTHOIICHHS K YCBaHBaEMOMY
yueOHOMY MaTepHainy;

- COYETaHUE PA3JINYHBIX METOJ0B OOYyUEHUS:

- PEenpoOAYKTUBHBI MeToJ (BOCHMTAHHME OPraHW30BAHHOCTH, HCIOIHUTEIBLHOCTH,
OTBETCTBEHHOCTH);

- METOJl OpraHu3alliyd TO03HABaTEbHOM CaMOCTOSITEIbBHOCTH U AKTUBHOCTH
(BocnMTaHUE TBOPYECKOIO Havasa, pOPMUPOBAHUE TO3HABATEILHOTO HHTEPECA);

- COYETaHUE Pa3IUYHBIX POpPM OOyUEHHUS:

- rpynnoBylo (opmy (BOCHMTaHME yMEHHSA JIOCTUraThb B3aUMOIIOHHMAaHUS,
COTpYOHHMYATh JUISL JOCTHXKEHHUS OOLMX pe3ylbTaToB; (POPMUPOBAHHE OCO3HAHHOTO,
YBOXHUTEIBHOTO M J0OpO’KEIATeIbHOTO OTHOLIEHHS K JPYyroMy 4YelOBEKY, €ro MHEHMHIO;
OCBOEHHUE COLIMATILHBIX HOPM, IIPABUJI MTOBEIEHUS, POJIei U GOpM COLIMATBHON KU3HU B IpyMHiax
1 cOOOIIEeCTBAX);

- MHJIUBUIYyalbHYIO (QopMy (BOCHUTaHHME TPYHOJtOOMS, HACTOWYMBOCTH, YIOPCTBA,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH, OTBETCTBEHHOCTH, YMEHHH TpPYAWUTHCSA, IPEOJ0JIeBaTh
CII0HOCTH, (OPMHUPOBAaHUE Y OOyUAIOUIETOCsi TOHMMaHUs BaXXHOCTHU OTOPHI HA CBOU CHJIBI);

- HCIIOJIb30BAHNE BOCIUTATEIBHON (DYHKIIMN OLIEHKHY;

- panMoHaIM3alUs  HUCIOJB30BAaHUS BPEMEHM Ha Ypoke (BOCIUTaHME BHYTpEHHEH
OpPraHU30BaHHOCTHU, COOPAaHHOCTH, AUCLUILIMHUPOBAHHOCTH);

- BOCIIMTaHHUE LIEJECYCTPEMIIEHHOCTH, AUCHUIUIMHUPOBAHHOCTH, HACTOWYMBOCTH, BOJIM, YMEHUIN
TPYAUTHCS;

- CO3/laHM€ CHUTyallud Yycliexa, B OCOOEHHOCTHM — I OOy4aloIlMXcs, HMMEIOLIUX HHU3KHE
oOpa3oBaTelibHbIE PE3yJIbTaThl / UMEIOIINX 3aTPYAHEHUS B 00y4YEHUHY;

- CO3/IaHUE Ha YPOKE 3I0POBOM, MaXKOPHOI, 0OporKenaTesIbHOM aTMOoCchephl;

- IOOLIPEHKE, MOJIePKKAa HTHULIMATUBbBI M YCUIINN peOeHKa B MO3HABATEIbHOMN €A TEIbHOCTH.



[Tpunoxenne 21
K METOJIMYECKOMY KOMMEHTAPUIO

Namenenusa OOII OOO B cooTBeTcTBUM € prkazoM Munnpocsemienust Poccuu ot 09.10.2024
No 704 «O BHECEHMH U3MEHEHU B HEKOTOPBIE PUKa3bl MUHKUCTEPCTBA MPOCBEILICHUS
Poccuiickoit @enepanuu, kacaromuecs deaepaibHbIX 00pa30BaTeIbHBIX MPOrpaMM HaYaIbHOTO
o0m1ero o0pa3oBaHusi, OCHOBHOTO 00IIIero 00pa3oBaHUs M CPEAHETO 0O0IIEro 00pa3oBaHMS»

B ¢denepanbHbIX W pEerHOHANBHBIX NPOIEAYypax OLEHKH KadecTBa 0Opa3oBaHUs
UCIIONB3YETCSl TepeyeHb (KoAuguKaTop) paclnpeieleHHbIX M0 KiaccaM IPOBEpsieMbIX
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOIO
o011ero o0pa3oBaHUs U JIIEMEHTOB COACPIKAHUS 110 XUMHUHU.

Tabauua 23
[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pazoBaTesIbHON MporpamMMsI (8 Kiiacc)

Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM

MIPOBEPSIEMOTO 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yJibraTta
1 [To Teme: "IlepBoHayaibHbIC XUMUYECKHE MOHITHS "

1.1 [PACKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHMX IOHATUH: aTOM, MOJIEKYIa,
XMMUYECKMH 3JE€MEHT, MPOCTOE BEIIECTBO, CI0KHOE BEILECTBO, CMECh
(oAHOpPOAHAs M HEOJHOPOHAsA), BaJEHTHOCTb, OTHOCUTENbHAsI aTOMHAs U
MOJICKYJISIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10JIsI XUMHUECKOTo 3J€MEHTa B COEAMHEHUH, MOJIIPHBII 00beM,
XUMHAYECKas peaknus, KiacCU(UKAIUs peaklUid: peakuuu COeAUHEHUs,
[PEaKIMM Pa3JIOKEHUs, PEaKIHMM 3aMEeleHMs, peakluu OOMeHa, 9K30- U
PHIOTEPMHUYECKHE pEaKlMu, TerioBod d3ddekr peakuuu, pacTBop,
MaccoBas J10JIs1 BellecTBa (IPOIEHTHAs! KOHIEHTpAlMs) B pacTBOpe

1.2 VMJUIFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHMUYECKHX IOHATHH U
[TPUMEHSITh 3TU MOHATHUS IPU ONMCAHUN BEUIECTB M UX MPEBpAILCHUN

1.3 MICTI0JIb30BAaTh XMMUYECKYI0 CUMBOJIMKY JJIsi COCTaBJIEHUs ()OPMYJI BEILIECTB
11 ypaBHEHUN XUMUYECKUX PEaAKIUI

14 [PaCKpbIBaTh CMBIC]I 3aKOHOB COXpPAaHEHHUS MAacChl BEIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O YU€HUs, 3aKOHa ABOTraipo

1.5 OIIpEeIEIISAITh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX

1.6 KiaccH(QUIIMPOBaTh XUMHYECKHE peaknuu (10 YHCIy H  COCTaBY)|
y4acTBYIOUIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY (D (DEKTY)

1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB

1.8 BHIUMCIIATE MAacCOBYIO JOJIO XHMHYECKOTO JJIeMEHTa 10 (opmyre
COECIMHEHMS,

1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 [IPUMEHSATh €CTECTBEHHO-HAy4YHbIE METO/bl TO3HAaHUS - HaOIIOJCHHUE,
M3MepeHue, MOJICIMPOBAHUE, SKCIEPUMEHT (peaJIbHbIN U MBICIICHHBIH)

2 [1o Teme: "BaxHelue NpeacTaBUTENN HEOPTaHUYECKUX BEIECTB"

2.1 [PAaCKpbIBaTh CMBIC OCHOBHBIX XMMHMYECKHUX TOHSATUH: OKCHJ, KHCIOTa,

OCHOBaHUE, COJIb




2.2

ONIPENEeNIATh NPUHAIICKHOCTh BEIIECTB K  ONPENEICHHOMY  KIIACCy
coeMHEHMH o popmyam

2.3

KJ'IaCCI/I(i)I/II_[I/IpOBaTI) HEOPraHM4C€CKNEC BEIICCTBA

2.4

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIECTB
[PA3TIMYHBIX KJIACCOB, MOJTBEPKIasi OMMCAHUE MPUMEPAMU MOJEKYISIPHBIX
ypaBHEHHI COOTBETCTBYIOIIMX XUMUYECKUX peaklnui

2.5

[IPOTrHO3UPOBATH CBOMCTBA BEIISCTB B 3aBHUCHMOCTH OT MX KaueCTBEHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAaHHUA XHMHUUYCCKHX npeBpameHHﬁ B
[PA3JIMIHBIX YCIIOBUAX

2.6

CJIeI0BaTh IPaBUJIaM I10JIb30BAHUS XUMUYECKON IOCYI0M U 1a00paTOPHBIM
000pylOBaHHEM, a TakXKe IpaBWiIaM OOpalleHHUs C BELIECTBAMU B
COOTBETCTBUM C HWHCTPYKUUSMH TI0 BBINOJHEHHIO J1TAOOPAaTOPHBIX
XMMHAYECKHX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(BomopoAa M KHUCIOPOAA), IPUIOTOBIEHHIO PACTBOPOB C ONPEAEICHHOM
MacCOBOM JI0JI€M pacTBOPEHHOI'O BEIECTBA, IJIAHUPOBAThb M IIPOBOJIUTH
XMMHUYECKHE SKCIEPUMEHThl IO PAaclO3HABAHUIO PACTBOPOB LIENOYEH U
KICJIOT C IIOMOILBIO MHIMKATOPOB (J1akMyc, heHon(TanenH, METUIIOPaHK U

ipyrue)

2.7

IIPOBOAWTL PACUYCTHI 10 YPABHCHUIO XUMHYECKOH PCaKuu

[lo Teme: "Ilepuoaunueckuii 3akoH u Ilepuoguueckast cucteMa XMMHUECKUX
bnemenToB JI.JMI. MenneneeBa. CrtpoeHue aToMoB. XHUMHUYECKas CBSI3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH"

3.1

[pacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX MOHSTHH: SJIpO aToma,
PIIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paguyc aToMa, XUMUYecKast
CBSI3b, MOJIIpHAst U HENoJIsipHast KOBaJICHTHAs CBSI3b,
PIIEKTPOOTPHULIATEILHOCTh, WOHHAs CBSA3b, MOH, KaTHOH, aHUOH, CTEIECHb
OKHUCJICHUS

3.2

KJ'IaCCI/Iq)I/II_[I/IPOBaTB XHUMHWYCCKHUC 3JICMCHTEI

3.3

ONHUCBHIBaTh M XapakTepu3oBaTh TabuuuHyro ¢opmy Ilepuognueckoit
CHUCTEMbl ~XMMHMYECKMX OJJIEMEHTOB: pas3iuyaTh MOHATHS "TJaBHas
nonrpynna (A-rpynmna)”’ u "nodounas noarpynna (b-rpymmna)", "mansie" u
"Goblne" nepruoabl

3.4

packpeiBaTh cMbici  Ilepuogmueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh ITOHUMAaHUE I[EPUOJNYECKON 3aBUCHUMOCTH CBOWCTB
XMMHYECKHX JIEMEHTOB OT UX M0J0KeHUA B llepnoanyeckon cucreme

3.5

COOTHOCHUTDH O603Ha‘IeHI/IH, KOTOPBIC UMCIOTCA B Ta6n1/1ue "HepI/IOJ_'[I/I‘leCKaH
CHUCTCMAa XHMHUYCCKHUX JJICMCHTOB I[I/I MeH,ueneeBa" C YHCJIIOBBIMU
XAPAKTCPUCTHKAMU CTPOCHUA ATOMOB XHUMHYCCKUX 3JJICMCHTOB (COCTaB nu
Bapsaa  Aapa, O6IJ_I€C YUCJIO DJJCKTPOHOB W pacCIpCACIICHUC UX II0
PJICKTPOHHBIM CJ'IO}IM)

3.6

OMPECACIIATE CTCIICHb OKHUCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

3.7

ONpeAeNsTh BHUJ XUMHUYECKOH CBA3M (KOBaJIGHTHass W HWOHHAs) B

HCOPTaHNMYCCKUX COCAUHCHUAX

Tabmura 23.1

ITpoBepsiemble 2iIEMEHTHI coiep kaHus (8 Kiacc)

Ko

[TpoBepsieMbIil AIEMEHT COJIEPKAHUS




HepBOHa‘IaJ'IBHBIe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Poiib XMMHM B KM3HU 4YeJOBeKa. XMMHUA B cUCTeMe Hayk. Tena u
BenecTBa. DU3MYECKUE CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB

1.2

[loussTe o0 MeTojax mnoO3HaHUS B XUMHH. Ywucrtele BemjectBa U cMmecH. CrocoObl
pazaeneHus cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumudaeckue 3neMeHThl. CHMBOJBI XHMHYECKHX DJIEMEHTOB.
HpOCTbIe H CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IS[pHOG YUCHHUC

1.4

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX 3JEMEHTOB. 3aKOH
[IOCTOSIHCTBA cocCTaBa BemecTB. OTHocuTenbHas aroMHas Mmacca. OTHOCHUTENIbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi 10y XMMHUYECKOI0 JIEMEHTA B COCIMHEHUH

1.5

KosmmuectBo BemectBa. Moiib. MonsipHass macca. B3auMoCBsI3b KOJIMUECTBA, MACChl U
qyclia CTPYKTYpPHBIX €IWHUI[ BemiecTBa. PacueTtsl 1o (opMmynaM XUMHYECKHX
COEMHEHHI

1.6

q)I/ISI/I‘-IeCKI/IC U XUMHUYCCKUEC SABJICHUA. XI/IMI/I‘-IGCKaSI peaKL[I/HI n €€ HpI/I3HaKI/I. BaKOH
COXPAaHEHHs Macchl BELIECTB. XUMHUUeckue ypaBHeHud. Knaccuduxanus XMMHYECKHX
eak1Mil (COeAMHEHUS, PA3JI0KEHHUs, 3aMEIICHHsI, 0OMEHA)

1.7

XUMHUYECKUHN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY10i, ¢ MpaBuiIamMu paboThl
B 1a00paTOpPHH M IpUeMaMu OOpaIeHus ¢ J1a0opaTOpHbIM 000PYAOBaHHEM, H3YYECHUE U
onvcaHne (U3MUYECKUX CBOHCTB OOpa3lOB HEOPraHWYECKHX BEIIECTB, HAOJIIOACHUE
(bu3nveckux (TUIaBJIeHUE BOCKA, TassHUE JIbJIa, PaCTUPAHUE caxapa B CTYIKE, KUTICHUE U
KOHJICHCALIUSI BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH, IPOKAIIMBAHNE MEIHON MTPOBOJIOKH,
B3alMOJICIICTBME MeJa C KUCJIOTOM) SIBJIEHWM, HAONIOACHHE M ONHMCAHUE IPU3HAKOB
[IPOTEKAHNUS XUMHUYECKHX peakuuil (pasjio)keHue caxapa, B3aUMOJEWUCTBHUE CEpPHOMU
KHCIIOTBI C XJIOpUJIOM Oapusi, pasnoxenue rugpokcuga meau (1) mpu nHarpeBanuw,
B3auMOJICCTBUE Kese3a ¢ pacTBopoM coiu Menu (1), uzydenue cnocoOoB paszzeneHus
cMeceil (c 1MOMOIIBIO MarHurta, (QUIBTPOBAHUE, BBIIAPUBAHUE, JAUCTUIUIALINA,
xpomaTorpadusi), IpoBeI€HNE OYUCTKU MOBAPEHHOW COJIM, HAOJIOJIEHUE U OMNHMCAHUE
[PE3yJIbTaTOB TPOBEACHUS OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPaHEHMsI MaccChl,
co3JlaHue MOJIeNIel MOJIEKY (IIIapOCTEPIKHEBBIX )

Baxxueiine MPEACTAaBUTCIIN HCOPIraHNYCCKUX BCUICCTB

2.1

Boznyx - cmecp raszos. CocraB Bo3ayxa. Kucioposn - 31€MEHT M IIPOCTOE BELIECTBO.
HaxoxxaeHue kuciaopofa B HpUpoje, (pU3MUecKHe M XMMHUYECKHE CBOMCTBa (peakuuy
ropenusi). Okcuasl. Ilpumenenue xucnoponpa. CrocoObl MOJydyeHHs KHUCIOpoJa B
mabopaTopuu M NpoMbllUIeHHOCTH. KpyroBopor kuciopona B mnpupoge. O30H -
QJTOTPONHAS MOIU(BHUKALMS KUCIOPOAA

2.2 [TemnoBoit 3(heKT XUMUUECKOW pPEaKIHH, TEPMOXUMHUYECKHEC YPaBHEHUS, 9K30- U
PHIOTEPMHUYECKUE PEaKIUU. TOMIMBO: YroJib M METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHUE
apHUKOBOTrO Y deKTa, pa3pyluieHre 030HOBOTO CIIOs

2.3 Bomopox - BIEMEHT H TPOCTOE BellecTBO. HaxokmeHuwe BOIOpOJa B TMPUPOJIE,
(du3nyeckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, crocoObl moiaydyeHus. Kuciaorel u
COJIH

2.4 MonsipubIit 00beM ra30B. PacueTsl 10 XHMUIECKHM YPABHEHHUSIM

2.5

dusnueckue cBoiicTBa BOAbl. Boma kak pactBopurens. PactBopbl. HacwelieHHbIE M
HEHACBIIICHHBIE PACTBOPBI. PacTBOPUMOCTH BelIECTB B BoJe. MaccoBast [0J1s BEIECTBA B
pacTBope. XUMHYECKHE CBOMCTBA BOAbl. OCHOBaHuUsA. Ponb pacTBOpOB B IpHUpPOAE U B
PKU3HM 4deroBeka. KpyroBopoTt BoAsl B IpUpOJE. 3arpsi3HEHHE MPUPOIHbIX BoA. OxpaHa)
11 OYMCTKA IPUPOJHBIX BOJI

2.6

Kinaccudukanmss Heopranwdeckux coeaumHeHuil. Oxcunpl. Knaccudukanus OKCHAOB:

cosieoOpasyromre (OCHOBHBIE, KHCJIOTHbIE, aM(OTepHble) M HecojeoOpa3yrollue.




Homenknarypa okcugoB. dusznueckne M XMMHYECKHE CBOWMCTBAa OKCUIIOB. [lomyueHue
OKCHJIOB

2.7

OcnoBanus. Knaccudukanus OCHOBaHWM: IIETOYM W HEPACTBOPUMBIE OCHOBAHUSA.
Homenknarypa ocHoBaHui. ®Pu3WyYecKME€ U XHMHUYECKHME CBOMCTBA OCHOBAHUM.
[TonydyeHue ocHOBaHMI

2.8

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucior. @u3nyeckne 1 XUMHYECKHUE
cBoricTBa kucioT. Ps akruBHoctu metauioB H.H. bekerosa. [lonydyenue kucinor

2.9

Conu. Homenkiarypa coneid. @usnueckue U XUMUYECKHE cBoWcTBa cose. [lomydyeHue
coJie

2.10

['eHeTHyecKas CBA3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XMMHUYECKUN SKCIIEPUMEHT: KaueCTBEHHOE OIPENEICHUE COAEPKAaHUS KHCIOpOJia B
BO31yXe, IMONydeHHe, COOMpaHUe, PAclo3HaBaHWE M H3YyYEHHE CBOMCTB KHCIOPOJa,
HaOII0ICHNE B3aMMO/ICHCTBHS BEIIECTB C KHUCIOPOJIOM M YCJOBUS BO3HMKHOBEHHS U
[peKpalieHus: ropeHus (moxkapa), 03HaKOMIIEHHE ¢ 00pa3lamMu OKCHJIOB U ONMCaHHUE HX
CBOWCTB, IIOJIyu€HHE, COOMpaHUe, paclo3HaBaHWE M H3YYEHHUE CBOWCTB BOJOPOIA]
(ropenue), B3aumoaecTeue Boopoaa ¢ okcunom meau (II) (Bo3mMokHO MCIONB30BaHUE
BUICOMAaTEpUANIOB), HAOIIOJeHHE OOpas3loB BEIIECTB KOJWYECTBOM 1  Moulb,
HicciieIoBaHHE OCOOEHHOCTEM pacTBOPEHHUs BEILECTB C Pa3IU4YHOM PacTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OIPENEICHHON MAacCOBOM JI0JIEW PACTBOPEHHOI'O BELIECTBA,
B3alMO/JICIICTBUE BOJIBI C METa/NIaMU (HATpUEM U KalblieM) (BO3MOXKHO HCIIOJIb30BAHUE
BHUICOMATEPUAIIOB), OIPEACIEHUE pPAcTBOPOB KHMCIOT M LIEJIOYEH C IOMOUIbIO
MH/IMKATOPOB, UCCIIEAOBAaHNE 00pa3I[0B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOIOCHNE W3MEHEHHsS OKPAcKH HHIUKATOPOB B PAcTBOpPAax KHCIOT W MIETOYEH,
n3yueHue B3aumojencTus oxkcuna meau (II) ¢ pactBopoMm cepHOM KHCIOTHI, KHCIOT C
METaJUlaMM, pEeakUuil HEeWTpaau3alHuM, IOJy4EeHHE HEpacTBOPUMBIX OCHOBAaHUM,
BBHITECHEHHE OJHOIO METaJlla APYTUM U3 pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX
Bajad o Teme "BakHelmume Ki1acchl HEOPraHUWYECKUX COCTMHEHH"

[lepnonnueckuil 3akoH W Ilepmonnueckas cucreMa XHMHMYECKUX 3ieMeHToB J[.M.
MeneneeBa. Crtpoenue aTOMOB. Xumuueckas CBSI3b. OKHCIUTETHHO-
BOCCTAHOBUTEJILHBIE PEAKIINU

3.1

[lepBble MOMBITKM KiaccU(UKAIMM XHUMUYECKUX »3JeMeHTOB. [loHsTHe o rpynmax
CXOIHBIX JIEMEHTOB (LIEJIOYHbIE U IIE€I0YHO3EMENbHbIE METAJIJIbl, FaJ0re€Hbl, HHEPTHBIE
ra3bl). JIEMEHTBI, KOTOpbIe 00pa3yIoT aM(pOTEpHbIE OKCUABI U THIPOKCHIbI

3.2

[lepuonnueckuii 3akoH. Ilepuommueckas cucremMa XuMUYecKux odnemeHtos JI..
MenpaeneeBa. Koporkonepuognas wu mHHOmepuonHas ¢opMmbl  [lepuogundeckoit
cucTtembl xuMuueckux aiemeHToB J[.M. Menneneesa. [lepronsl u rpynnsl. Ousznueckui
CMBICJI IOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIIIBI AJIEMEHTA

3.3

Crtpoenne aromoB. CocraB aToMHbIX saep. M3zortombel. OnextpoHsl. CrpoeHune
PIIEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 XuMHUUecKuX 3i1eMeHToB [lepuoanyeckoit
cucrembl JI.MI. MeHnneneeBa. XapakTepUCTHKAa XHUMHYECKOIO DJJIEMEHTA II0 €ro
nosoxkeHuro B llepuognyeckon cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH U3MEHEHHUS Palnyca aTOMOB XUMUYECKUX AIEMEHTOB, METAIIIMUYECKUX
I HEMETAJUIMYECKHUX CBOMCTB MO IpymnmaM M mnepuojam. 3HadueHue Ilepuommdeckoro
3akoHa U I[lepmoandeckoil CHCTEMBl XMMHYECKUX DJIEMEHTOB I Pa3BUTHUS HAYKU U
rpaxktuku. J[.M. MeHenees - y4eHbll U IPaskJaHUH

3.5

XHUMHUYeCKast CBA3b. KoBanenThas (HOJ’IHpHaSI )51 HCHOJIHpHaH) CBA3b.
3J'ICKTpOOTpI/II_IaTeJ'ILHOCTB XUMHUYECKHUX 3J1eMEHTOB. FloHHAas CBSI3b

3.6

CTeneHb OKHCJICHUA. OKHCIUTETEHO-BOCCTAHOBUTEIBHEIC pEaKkiunu. Hpoueccm
OKHUCIICHHS B BOCCTaHOBIICHHA. OKHUCINTEIIN 1 BOCCTAHOBHUTECIIN




3.7 [XuMHUUECKHii DKCIEPUMEHT: HM3ydeHHE OOpa3loB BELIECTB METAIOB W HEMETAILIOB,
B3alMO/JICIICTBIE THAPOKCHAA IMHKAa C pacTBOpaMH KHUCIOT U HIeNloueH, MpOBeIeHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUi
(ropeHue, peakliuy pa3iokKeHHsl, COeTMHEHNUS)

Tabmuua 23.2

[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHMSI OCHOBHOM
o0pasoBaTesIbHOU MporpamMMsl (9 Kiacc)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOrO 00pa3oBaTesIbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHuUs
pe3ynbTaTa
1 [1o Teme: "BemecTtBo 1 xumuueckas peakuus”
11 [PACKpbIBaTh  CMBICII OCHOBHBIX  XMMHUYECKHUX IIOHATHUM:  pacTBoOp,

DJICKTPOJIMTEI, HCOJICKTPOJINTHI, QJICKTPOJIUTHYICCKAsA AJucconuanus,
[PCAKIIMK HOHHOI'O O6M€Ha, KaTaJlu3aTop, XHUMHUUYCCKOC PABHOBCCHUC,
O6paTI/IMI>Ie nu H606paTI/IMbIe p€aKuuu, OKHCIUTCIbHO-BOCCTAHOBUTCIILHLIC
[PCaKIIMU, OKHCIUTCIIb, BOCCTAHOBHTCIIb, OKHCJICHUC W BOCCTAaHOBJICHHC,
AJIJIOTPOIINA, aM(bOTepHOCTB, XUMHNYCCKasA CBA3b (KOBaJ'IeHTHaH, HOHHas,
MeTaJ’IJ’II/I‘leCKaﬂ), KpUCTAJUINYCCKaA PCLICTKA, CIIJIaBHBI, CKOPOCTDH
XUMHUYECKOM pC€aKnuun

1.2 VULTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XMMMUYECKHX MOHATUH U
[IPUMEHSTh 3T MOHITHS IPU ONMMCAHUU BEILECTB U UX IPEBpaILCHHH

1.3 COCTABJIATh ~ YPABHEHUS  SJEKTPOJUTHUYECKOW JHUCCOLMAIMM  KUCIOT,
[11e7104ei U coJield, MOJIHbIE U COKPALCHHbIE YPAaBHEHHs PEaKLMi MOHHOTO
oOMeHa

14 [PaCKpbIBaTh  CYIIHOCTb  OKHMCIUTEIIBHO-BOCCTAHOBHUTEJBHBIX  peakLuy
[OCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCca 3THX peakLuil

1.5 [TPOBOANTH PacUeThl [0 YPABHEHHIO XUMUYECKOM peakuu

2 [To remam: "Hemerasuibl v ux coeguHenus" 1 "MeTajibl U X COeTUHEHUS "

2.1 XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHeUUu(UUECKHE XHMUYECKUE

CBOWMCTBA TPOCTBIX W CIIOKHBIX BEHIECTB, TMOJTBEPKAASl OIMCAHUE
[IpUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XMMHYECKHUX PEAKIUI

2.2 COCTABIISITh YPaBHEHHsI pPEAaKIWH, TOATBEPKIAIOMINX CYIIECTBOBAHHE
FCHETUYECKOM CBSI3U MEXK/Y BEIECTBAMH PA3JIMYHBIX KIIACCOB

2.3 [POTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TPOTEKaHUS XUMHYECKUX IPEBPAlICHUH B Pa3IUYHBIX
YCITOBUSIX

2.4 CIIEIOBATH TPaBHJIAM MOJIb30BaHHS XMMUYECKON TIOCY0H U 1a00paTopHBIM

o0OpynOBaHUEM, a TaKXKe IMpaBWIaM OOpalleHUusT C BEIIeCTBAMH B
COOTBETCTBUM C MHCTPYKIMUSIMH 110 BBIOJHEHUIO JaOOPAaTOPHBIX
XMMHUYECKHUX OTIBITOB TI0 MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMuaKa M yriieKucioro rasa)

2.5 [IPOBOJIUTH PEAKIINH, MTOJITBEPHKAIOIINE KaYeCTBEHHBI COCTAaB Pa3IMYHBIX|
BEIIECTB: PpACIO3HABaTh ONBITHBIM IyTE€M XJIOpUA-, OpoMUA-, HOIUA-,
KapOoHat-, Qocdar-, cunmukar-, Ccynb(ar-, THAPOKCUI-HUOHBI, KaTHOHB]
AMMOHMSI, HOHBl M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOUIME B BOJHBIX




ACTBOPAX HCOPTaHNYCCKUX BCIICCTB

3 [To Teme: "Xumus u okpyskaromias cpeaa”
3.1 [pacCKpbIBaTh CMBICII OCHOBHBIX XUMHYeckuX mnoHsaTui: [IJIK BemiecTsa;
KOPPO3HSI METAJNIOB
3.2 [MPUMEHSATh OCHOBHBIC OIEpaIlii MBICIUTEILHON NEATEIbHOCTH - aHAJIU3 U

CUHTE3, CpaBHEHHUE, 00001EHNE, CUCTEMATU3AIUIO, BBISBICHUE PUUUHHO-
CIIEICTBEHHBIX CBSA3CHM - IJISl M3Y4YEHMsI CBOMCTB BEIIECTB U XHMHUYECKUX
[peaKiuii; eCTeCTBEHHO-HAYYHbIE METOJAbl IO3HAHUS - HaOJIOJCHHE,
M3MepeHue, MOICTUPOBaHUE, SKCIIEPUMEHT (PealIbHbII U MBICIICHHBIN)

Tabmumna 23.3

[TpoBepsiembie Ay1eMeHTHI coeprkanus (9 kiacc)

Ko [IpoBepsieMbIil 2JIEMEHT COAECPKAHUS

1 [BemtectBo n xumuueckas peakiwst. [loBropenue
1.1 [Mepuonmueckuii 3akoH. Ilepromnveckass cucremMa XHMHYECKHX djementoB JI.U.
MenpeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XUMHYECKHX
DIIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KAJINsL, KaJbLUsI U UX COCIUHEHUNA B COOTBETCTBUU C
[TOJIOKEHUEM IEMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB

1.2|Ctpoenne BemiecTBa: BHIBI XUMHUYECKOW CBS3M. THIIBI KPUCTAUTHYECKHX PEIICTOK,
3aBUCUMOCTh CBOMCTB BeELIeCTBa OT THNA KPUCTAIMYECKON pelmeTku | BUIA
XxUMHUYeckol cBs3u. Kilaccudukanus u HOMEHKJIATypa HEOPraHWYECKHX BEILECTB
(MeXIyHapoJHas W TpUBHAJIbHAS). XUMHMUYECKHE CBOMCTBAa BEIIECTB, OTHOCAIIMUXCS K|
pasJIMYHBIM ~ KJJaccaM ~ HEOPraHWYEeCKUX  COCJUHEHUH,  TeHeTHYecKas  CBA3b
HEOpPraHMYECKUX BEIIECTB

1.3 [Knaccudukanuss XUMHYECKHX PEaKIiil 0 Pa3INYHbIM MpPH3HAKaM (IO YKHCIY U COCTaBY|
YYACTBYIOUIMX B PEAKIMM BEILIECTB, MO TEIUIOBOMY A(PQEKTy, IO U3MEHEHHUIO CTeleHeil
OKHCIICHUsSI XMMUYECKHX 3JIEMEHTOB, MO0 OOpaTMMOCTH, MO YYacTHIO KaTajau3aropa).
OK30- M DHAOTEPMHUUYECKHE PEaKIMH, TEPMOXUMHUYECKHE YypaBHeHHsA. [loHsaTne O
CKOPOCTH XUMUYECKOW peaKuu

l.4[Tonstne 00 o0OOpaTUMBIX U HEOOPATUMBIX XHMHYECKHUX peakiusx. IIoHATHE O
TOMOTEHHBIX M T€TEPOreHHBIX peakuusax. I[loHATHE O XMMHMUYECKOM pPaBHOBECHH.
DaKkTOphl, BIUAIOLIME HA CKOPOCTh XMMUYECKOW PEAKIUU U IOJIOKEHUE XMMHUYECKOTO

ABHOBCCHA
1.5 |OxucnuTensHO-BOCCTAHOBUTENBHEIE pc€aKkiuu, SHGKTpOHHHﬁ 0alaHC OKHCIUTEIHHO-
BOCCTAaHOBUTEIbHOM pCaKknuunu. CocraBieHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-

BOCCTAHOBUTEJIbHBIX PEaKIMi ¢ MCIIOJIb30BAaHHEM METO1a HJIEKTPOHHOT0 OajgaHca
1.6 [Teopust 271eKTPOTUTHYECKON TUCCOIMAIIMN. DIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTnoHsl,
AQHUOHBI. MexXaHW3M JIMCCOLMALlMU BEIIECTB C PAa3IMYHBIMU BUIAMU XUMUYECKOUN CBS3H.
Crenenpb aucconuanuu. CuibHbIE U clla0bble 3JIEKTPOJIUTHL. Peakiuum noHHOro oOMeHa.
'YcnoBUS MpOTeKaHUS peakuil MOHHOrO OOMEHa, IOJIHBIE U COKpallleHHble HOHHBIE
ypaBHeHUs peakinii. CBOWCTBa KUCIOT, OCHOBAHHWI U COJIEH B CBETE MPEICTABICHUM 00
QIeKTponuTHYecko aucconuanuu. KauecTBeHHble peakiuu Ha UWOHBL. [loHsTHE O
CUIPOIU3E COJIEN
1.7 [Xumudeckuii SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPHCTAUTHUECKUX PEIIETOK|
HEOPraHMYECKUX BEILIECTB - METAUIOB M HEMETaUIoB (rpauTa M anmasa), CIOKHBIX
BEIIECTB (XJOpuAa HATpusi); HCCIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMHYECKOM
€aKLMU OT BO3JEWUCTBUS PA3JIMYHBIX (DAKTOPOB; HCCIETOBAHHE AJIEKTPONPOBOIHOCTH




[PacTBOPOB BEILIECTB, MpOIEcca TUCCOLMALMU KUCIOT, IIeao4yell M cosieil (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAJIOB); MMPOBEIECHUE OIBITOB, WLTIOCTPUPYIOMIUX MPU3HAKY
[POTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHMe Ocajka, BbIJCIIEHUE Tras3a,
o0pa3zoBaHHE  BOJbI);  OIBITOB, WJUIIOCTPUPYIOIIMX  MPUMEPbl  OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX ~ pEaKUMil (TOpEeHHe, peaklMH Pa3IoKEHHUs, COCIUHEHUs);
pacro3HaBaHHE HEOPTraHMYECKUX BEIIECTB C TOMOIIbIO KAYECTBEHHBIX PEaKIUil Ha HOHBL;
pelieHne SKCIEPUMEHTAIbHbBIX 3a/1a4

HemeTamie! 1 ux COCOUHCHUA

2.1

OO1mass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIC
cTerieHu okucieHus. CTpoeHune u (pu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB - TaJOTCHOB.
XyUMUYecKue CBOMCTBA Ha TMpuMmepe xjopa (B3aUMOJCHCTBHE C  METaJUlaMu,
HeMeTalUlaMH, iesiouaMu). XsopoBoaopos. CoisiHas KUCIOTa, XUMUYECKUE CBOMCTBA,
rosiyueHue, npuMeHeHue. JleiicTBue xjopa U XJIOPOBOAOPOAA HAa OpraHU3M YeJOBEKa.
Baxueilluye XJIOpUIbl U UX HaX0XKACHHUE B IPUPOJIE

2.2

OO0mass xapakTepucTuka s1eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XxapaKTepHbIe cTeneHu okucienus. CTpoeHue u Gu3NYECKue CBOMCTBA MPOCTHIX BEIIECTB
- KUCJIOpOJa M cepbl. AJIOTPOIHbIE MOAUGUKALUU KHCIOPOAa U Ccepbl. XUMUYECKUE
cBoiicTBa ceprl. CepoBO0pOI, CTpOCHHE, (PU3MUECKHE U XUMHUECKHUEe CBOCTBA. OKCHIbI
Cepbl KaK TMPEJCTaBUTENIN KHCIOTHBIX OKcuaoB. CepHas Kuciaora, (U3HUECKHUE Ul
XUMHYECKHE CBOMCTBA (0OIIME Kak MPEICTaBUTEN Kijacca KUCIOT U CHelupuIecKue).
XYMUYECKHE peaklUy, JieKallhue B OCHOBE IPOMBIIUICHHOTO CHoco0a MONydeHUus
cepHoit kucnotel. [Ipumenenue. Conu cepHON KHUCIOTHI, KA4eCTBEHHAs peaklHs Ha
cynbdar-uoH. HaxoxkneHue ceppl W €€ COeIWHEHUH B mpupoje. XHUMHUECKOE
3arpsi3HEHUE  OKPYXKAIOIIe Cpelbl COSAMHEHHSIMH  Cepbl  (KUCIOTHBIE JIOXKIH,
3arpsi3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBpaIlleHUs

2.3

OOmass xapakrepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKHCIEHUs. A30T, pacIpOCTpaHEHUE B MpHUpoJe, PU3NUECKUE U
XxuMHueckue cpoiictBa. Kpyrosopor asora B mpupoje. AMMHak, ero (u3nyeckue u
XMUMHYECKHE CBOICTBa, MoyiyueHue W npumeHenue. Conu aMMOHMS, UX (pusmueckue u
XUMHYECKHE CBOWCTBA, NpHMeHeHHe. KauecTBeHHass peakiusi Ha HOHBI AMMOHHSL.
A30THasi KUCJIOTa, €€ IOJIy4eHHe, (PU3NYEeCKHe W XHMHUYECKHEe CBOMCTBa (0OILIMe Kak
[pe/ICTaBUTeNs Kacca KUCIOT U cnenuduyeckue). Vcrnonb3oBaHue HUTPATOB U COJEH
AMMOHMSI B  KaueCcTBE MMHEpalbHBIX yaoOpeHuil. XuUMHYECKoe 3arps3HEHHE
OKpY’Karollel Cpellbl COeNMHEHUSIMHU a30Ta (KUCIOTHBIE JOXAM, 3arpsi3HEHHE BO3yXa,
MOYBBI U BOJJOEMOB)

2.4

Docdop, amtorponnsie Moaudukanuu docdopa, GuUzndecKkue U XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kucinora, QuU3NUECKHE U XUMUYECKHE CBOWCTBA,
nosyueHue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOpEHUIH

2.5

OO6mass xapakTepucTuka 31eMeHTOB I[VA-rpynmbl. OcoOE€HHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble  CTENEHW  OKHUCIEHHUs.  YTJIEepoJ,  auIOTpONHble  MOJIU(UKALNH,
pactpocTpaHeHrue B Mpupojae, (Pu3Mueckrue M XHUMHYECKHE CBOWCTBa. AjcopOrus.
KpyroBopot yriepona B npupoae. OKCUIbl yriiepoaa, ux (U3NYECKue U XUMUUYECKHE
CBOICTBa, JeCTBHE Ha >KUBbIE OPTaHU3MBbI, MOTYYEHHE U MPUMEHEHUE. DKOJIOTUYECKUE
MpoOJeMbl, CBsI3aHHBIE C OKcuaoM yriepoaa (IV); runore3a rio0ambHOTO TMOTETUICHUS
KJIMMaTa, TapHUKOBBIM 3(dekt. YrombHas KHUCIOTa W €€ COJH, X (HU3NYeCKue u
XUMHYECKHE CBOMCTBA, MOJyyeHne U npuMeHeHue. KauectBenHas peakius Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U CEJIbCKOM
XO35ICTBE

2.6

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpTraHNYCCKUX BCUHICCTBAX KAaK O COCAMHCHHAX YIJIEpOaa

(MeTaH, 9TaH, ATWIEH, alleTWIEH, 3TaHOJI, TIMIIEPUH, YKCycHas Kuciota). VX cocraB u




XUMHUYCCKOE CTPOCHHUC. IToHsTHE O OMOJOTMYECKH BaXKHBIX BCIICCTBAX: XHUpax, 6em<ax,
YIJIEBOJAAX - U UX POJIM B XHM3HH 4YCIIOBCKA. MaTepI/IaIII)HOG CAWHCTBO OPraHUYCCKUX H
HCOPTraHNMYCCKUX COG,Z[I/IHGHI/Iﬁ

2.7

KpemHuii, ero ¢u3uyeckue M XHWMHUYECKHE CBOWCTBA, IMOJYYCHHE W TPUMCHCHHE.
CoenuHenus kpeMHusi B ipupoje. OOmue npenacrasieHuss o6 okcuae kpemuus (IV) u
KpeMHHUEBOW  kuciore. CHIMKAaThl, WX HCHOJIb30BaHME B  OBITY, MEIHIIUHE,
MPOMBIIJICHHOCTH. BayKHEHIIe CTPOUTEIIbHBIC MaTepUANIbl: KEPaMUKa, CTEKIIO, IIEMEHT,
O0eToH, kene300eroH. [IpoOneMbl  0€30MaCHOTO  HCIOJB30BAHUS  CTPOUTEIBHBIX
MaTepHaJiOB B TOBCETHEBHOMN JKU3HU

2.8

XMMUYECKUN HKCIEPUMEHT: H3y4eHHEe OOpa3l0B HEOPraHWYECKUX BEIIECTB, CBONCTB
COJISTHOM KUCIJIOTBI; TPOBEJCHIE KaueCTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI H HAOII0ICHNE
[PU3HAKOB UX MPOTEKAHMS, OMBITHI, OTpaKaoIue PU3NIECKe U XUMUYECKHE CBONCTBA
raJIOTEHOB M HMX COEOUHEHWI (BO3MOXXHO HCMOJb30BAaHUE BHAEOMATEPUATIOB);
O03HAKOMJICHHE C O0pa3lamu XJIOpUIOB (TajJOreHUJ0B); O3HAKOMJIEHHE C oOpa3namu
CEpbl U €€ COCTUHEHUSIMU (BO3MOXHO MCIOJB30BaHUE BUAEOMATEPUAIOB); HAOIIOICHUE
mpolecca oOyriIMBaHUS caxapa MoJ JEeHCTBUEM KOHIEHTPUPOBAHHON CEPHON KHUCIOTHI;
M3y4eHHE XHUMUYECKUX CBOMCTB pa30aBIIEHHON CEpPHOM KHUCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakIMH Ha CyibpaT-MOH M HaONIOJCHHE NpU3HAKA €€ MPOTEKaHUS;
O03HAKOMJICHHE C (HU3UYECKHMMH CBONCTBaMH a3oTa, ¢ochopa U UX COECITUHEHUN
(BO3MOXXHO HCIIOJIb30BAaHKE BHUICOMATEPUATIOB), OOpa3liaMu a30THBIX U (HOochHOPHBIX
ynoOpeHuil; moyiyueHue, coOMpaHHe, pAclO3HABaHME U HM3yYEHUE CBOMCTB aMMHAKa;
[POBEJCHNE KAueCTBEHHBIX pEaKIMi Ha HOH aMMOHHUA U Qocdar-uOH U H3YYEHUE
MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHMCIOTHI C
Melbl0  (BOBMOXKHO — HCIIOJIb30BaHHME  BUAECOMATEpUAOB); HM3ydyeHUE  Mojeneil
KPUCTAIIMYECKUX PEIIEeTOK anmasa, rpaduta, GyuiepeHa; 03HaKOMJICHHE C MPOIECCOM
acopOLMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U yCTPOWCTBOM
[POTUBOTA3a; MOJy4YeHHEe, COOMpaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB YIIIEKHCIOTO
ra3a; MPOBEJCHUE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT- M CHJIMKAT-UOHBI U HU3y4YCHHE
MPU3HAKOB  HMX  NPOTEKaHWsS;  O3HAKOMIIEHHME C  TPOAYKIHMEH  CHIMKATHOM
MPOMBINIJICHHOCTH; pEIIeHHe OJKCIEPUMEHTANbHBIX 3aJad 1o Teme '"Baxknelmnme
HEMeTaJulbl U UX COeqUHEHus"

MeTalibl ¥ UX COSAUHEHUS

3.1

OO01mass XapakTepUCTHKa XHUMHYECKHX »3JEMEHTOB - METalIOB HAa OCHOBAaHUU MX
nosioxkenus B Ilepmonnueckoi cucrteme xumuyeckux snemeHToB [[.M. MenneneeBa u
cTpoeHuss atomMoB. CrpoeHue MeramnoB. Meramindeckas CBA3b M MeTaJUIMUYECKas
KPUCTAJIIIMYECKAs] peIIeTKA. DIEKTPOXUMHUYECKUN psi HAIPSHKEHUH METaJIOB

3.2

Du3ndeckue U XUMUYECKHEe CBOMCTBA MeTaJIoB. O01IMe criocoObl OTYyYeHUsI METaJLIOB.
[loHsiTHE O KOPPO3UU METANIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIUIaBbl
(cTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH

3.3

[[{eounple METAJTBI: TOJOKEeHUE B lleproanyeckoi cucTeMe XMMUYECKUX DJIEMEHTOB
J[.1. MengeneeBa; CTpOCHME KX aTOMOB; HaxoXXJAeHUE B mpupone. duszndeckue u
XUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIIbl U TUAPOKCUABI HaTPUS U
[KAJTUSI. HpI/IMeHeHI/Ie ISJIIOYHBIX METAJIJIOB U UX CO€,Z11/IH€HPII7[

3.4

[[{erouHO3EMENbHBIE METAJUIBl MAarHUM W KajubUui: mosiokeHue B [lepmoanueckoit
cucteme xumuuyeckux sneMeHToB .M. MenzaeneeBa; cTpoeHHe UX aTOMOB; HAXOXKJIECHUE
B mpupojae. PuU3MYECKHe U XMMHUYECKHME CBOMCTBA MarHusi W Kaiablus. Baxneinmmue
COCTMHEHUST Kbl (OKCHA, THUIPOKCHHA, COJiu). JKEeCTKOCTh BOJBI M CHOCOOBI €¢|
YCTpaHEHHUsI

3.5

AmoMuHUM: monoxkeHue B llepuogumueckoit cucreme Xumuueckux snemeHtoB [I.U.
MenzeneeBa; CTpOEHHE aTOMa; HAXOXJICHHE B npupoje. OU3NUeCKHe U XUMHUUYECKHUE




cBOMCTBA amtoMHHMSA. AMGDOTEpHBIC CBOMCTBA OKCHIA U THAPOKCH/IA ATFOMUHUS

3.6

DKene3o: monoxxkenue B Ilepuogumueckoil cucteMe XuMHYeCcKUX diemeHtoB J[.U.
MenpeneeBa; CTpOGHHE aToMa; HaxXOXKJeHHe B mpupoje. Puznyeckue U XUMUYECKUE
cBoicTBa Kene3za. Okcuapl, ruapokcuabl U coym xkenesa (II) u xenesa (III), ux cocras,
CBOIICTBA U MOJIyYEeHUE

3.7

XMMHUYECKUN JKCHEPUMEHT: O3HAaKOMJIEHHE C 0o0pa3llaMM METajlIOB U CIUIaBOB, HX
(bu3nYeCKUMHU CBOMCTBAMM; HM3y4YEHHE pPE3YJIbTaTOB KOPPO3UH METaUIOB (BO3MOKHO
MCIIOJIb30BaHUE BUICOMATEPHATIOB), 0COOEHHOCTEN B3aUMOJIEHCTBUSL OKCUIA KaJbIHs U
HATpUs C BOAOW (BO3MOXHO MCIOJB30BaHUE BHICOMATEPHAIIOB); UCCIIEI0BAaHUE CBOMCTB
PKECTKOM BOJIbI; IpoLlecca TOpEHUs Kele3a B KUCIOpoJe (BO3MOMXHO HCIOJIB30BAHUE
BUICOMAaTEPHAIIOB); MPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEaKLUi Ha MOHBI (MarHus,
KaJbIMs, afOMUHUSA, IMHKa, keneza (II) m xemeza (III), memm (II); mHaGmromenue u
OMMCAaHUE MPOLECCOB OKpAIlMBaHUS IIJJAMEHH HOHAMHM HATpHs, Kaldid W KaJbIus
(BO3MOXKHO HCIIOJIb30BAaHHE BHAEOMATEPUANIOB); HCCIEeIOBaHUE aM(pOTEPHBIX CBOICTB
TUAPOKCUA aIOMUHUSA U TUAPOKCUIA IIMHKA; PElICHUE IKCIEPUMEHTAIbHBIX 3aa4 0
TeMme "Baxkuelnirne MeTayUIbl U UX COeTUHEHUS"

XuMus U OKpYyXKaromas cpcaa

4.1

HoBbie maTepuanbsl U TEXHOJOrMU. BelmiectBa M Marepualibl B IMOBCEAHEBHOW >KU3HU
yenoBeKa. XHUMHUS M 30poBbe. be3omacHoe WCMOJb30BaHHE BELIECTB M XHUMHYECKHX
eakiuii B ObITy. [lepBast moMoIns TPy XUMUUECKUX 0XKOTaX M OTPaBICHUSIX

4.2

(OCHOBBI KOJIOTMYECKON I'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPY)KAIOIIEeH Cpeibl
[1/IK. Poib XuMUU B pEIIEHUU HKOJIOrMYECKUX mpobdsieM. [IpuponHble HCTOUHMKY
YTIIEBOAOPOAOB (yrojib, IPUPOAHBINA Ta3, HE(PTH), MPOTYKTHI UX MEPePabOTKH, UX POJIb B
OBITY ¥ TPOMBIIIIIEHHOCTH

4.3

XMMHUYECKUH SKCHEPUMEHT: H3yuyeHue O00pas3loB MaTepuajoB (CTEKJO, CIUIABbI

METaJIJIOB, TOJIMMEPHBIE MAaTEPUAJIbI)

155.7. Jlna mpoBeneHus OCHOBHOTO T'OCY/IapCTBEHHOT0 dK3aMeHa 1mo xumun (naiee - OI'D
[0 XMMHUU) UCIONb3YETCs MepeueHb (Koau(UKaTop) npoBepseMbIX TpeOOBaHUI K pe3yjbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTelbHOM MpPOTpaMMbl OCHOBHOTO 001Iero oOpa3oBaHMs U

3JICMCHTOB COJACPKaHU.

Tabmnura 23.4

IIpoBepsemsie Ha OI'D no xumun TpedoBaHus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEJIbHOM MpOTrpamMMbl
OCHOBHOT'0 00111ero 00pa3oBaHUs

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yibTaTaM 0a30BOr0 ypOBHS
MIPOBEPSEMOTr0 | OCBOEHMS OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOILEro
TpeOOBaHMS obpazoBanus Ha ocHoBe PI'OC
1 [TpencraBienue:
11 O TIO3HABa€MOCTH  SABJICHMHA TMPUPOAbI, TOHUMaHHE OOBEKTUBHOU

BHAYMMOCTH OCHOB XHMHYECKOH HAayKH Kak obiactu COBPCMCHHOT'O
CCTCCTBO3HAHHA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPBl U HpaKTHqCCKOﬁ
JICATCIIbBHOCTH YCJIOBCKA B YCJIOBUAX COBPECMCHHOI'O 06II_ICCTBa; ITOHHUMAaHHEC
MCCTa XUMUU CPCAU APYTIUX €CCTCCTBCHHLIX HAYK




1.2

O Hay4YHbIX MCETOJAaX IIO3HAHWUA, B TOM YHCIIC OBKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX MCCICAOBAaHWA BCUICCTB U U3YUCHUA XHUMUUCCKHUX
peaKuHﬁ; YMCHHUE UCIIOJIB30BaTh MOJACIIN IJIs1 00BACHEHHUS CTPOCHHA aTOMOB
1 MOJICKYJI

1.3

0 cdepax mnpodeccHOHATBbHON AEATeIbHOCTH, CBA3aHHBIX C XHMHUEH U
COBPEMEHHBIMH  TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha  JOCTHXKEHUSX
XUMHYECKONH HayKH, YTO MO3BOJHUT OOYYarOIIMMCSI pacCMaTpUBaTh XUMHIO
Kak cepy cBoelt Oyayieil nmpodeccuoHaNbHON AEATEeILHOCTH U ClIeNaTh
OCO3HAHHBII BBIOOP XUMUU KaK MPOGHIBHOTO IpeaMeTa Mpu Mepexoe Hal
YpOBEHB CpeTHEro 00111ero 0opazoBaHus

BJ'Ia,I[eHI/Ie CHCTEMOM XMMHYCCKUX 3HAHUM U YMCHHUE IMPUMCHATE CHCTEMY
XUMHUYCCKUX 3HaHPII>i, KOTOpast BKIIFOYAcCT:

2.1

Ba)KHEHIIINEe XMUMUYECKHUE MOHATHS: XMMUUYECKUN JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MIPOCTOE U CJIOXKHOE BEIECTBO, OAHOPOJIHAS U HEOJHOPOIHAsS
CMECh, OTHOCHTENbHBIE aTOMHAasi W MOJIEKYJSIpHAs MaccChl, KOJUYECTBO
BEIECTBAa, MOJb, MOJSIpPHAas Macca, MOJSIPHBI 00BEM, OKCHJ, KHCIOTa,
OCHOBaHUE, COJb (CpelHsis), XUMUYECKasl PeaKkius, peaklluu COeTUHEHHUS,
PEaKuu Pa3lOKEHHsI, PEeaKlUy 3aMelleHus, peakuu oOMeHa, TETUIOBOM
b ekt peakiuu, 5k30- U SHIOTEPMUUECKHE PEaAKIMU, PACTBOP, MACCOBAs
TOJISE XUMUYECKOT0 3JIEMEHTa B COCTUHEHUH, MaccoBas JI0Ji U MPOICHTHAS
KOHIICHTpAIlMsl BEIIEeCTBA B PAacTBOpE, SAPO aTroMma, JJIEKTPOHHBINA CIIOH
aTOMa, aTOMHas opOuTangb, paguyc aToMa, BaJIEHTHOCTb, CTEMCHb
OKHCJICHUS, XUMHUYECKas CBSI3b, AJIEKTPOOTPHUIATEIBHOCTh, MOJSpHAs H
HEMOJsipHasi KOBAJIGHTHAs CBSI3b, MOHHAs CBS3b, META/NIMYecKas CBS3b,
KpUCTAJIZIMYECKasi ~ pemierka  (aromMHas, HMOHHAas,  MeTaJTn4ecKas,
MOJICKYJISIpHAsi), HOH, KAaTHOH, AHUOH, OJJEKTPOJUT M HEDIEKTPOJIHT,
PIIEKTPONIUTUYECKAs]  JMCCOIMAIlMS,  peakuud  HOHHOro  oOMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu, OKHUCIIUTETh u
BOCCTAHOBUTEJb, OKUCIIEHUE U BOCCTAHOBIIEHUE, JIEKTPOJIN3, XUMUYECKOE
paBHOBecHe, 0OpaTHUMbIe U HEOOPATUMBIE PEaKIUU, CKOPOCTh XUMUYECKOU
eakuuu, katanuszarop, [1JIK, koppo3usi MeTasioB, CIIJIaBb

2.2

OCHOBOTIOJIATAIOIINE  3aKOHBl ~XUMHUHU: 3aKOH COXpaHEHUsI MaccChl,
nepuoauueckui 3akoH .M. MenzaeneeBa, 3aKOH IOCTOSIHCTBAa COCTaBa,
BakoH ABOrajipo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEeopHs, TEOpHs]
PIIEKTPOJIUTUYECKON JUCCOLMALINHI

Bragenue 0CHOBaMU XMMHUYECKON IPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMEHHE TPaBUJILHO MCIOJIb30BaTh M3YyUEHHBIE BEIIECTBA U MaTepHabl (B
TOM YHCJIE MHHEpPAJIbHbIE YAOOPEHHS, METAUIbIl W CIUIaBBl, MPOIYKTHI
nepepadOTKU MPUPOIHBIX UCTOYHUKOB YIIIEBOJIOPOAOB (YIJIs, IPUPOIHOTO
raza, He)TH) B OBITY, CEILCKOM XO3SMCTBE, HA MMPOU3BOJICTBE U TTOHUMAHU
BHAYEHUS KUPOB, OEJIKOB, YIJIEBOAOB JJIsi OpraHM3Ma 4eJOBEKa; YMEHHE
MIPOTHO3UPOBATH BJIMSIHUE BEIIECTB M XMMHUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJI0BEKa U OKPYKAIOIIYIO PUPOJHYIO CPEY

3.2

YMCHHUEC UHTCTPUPOBATD XUMHNYCCKUC 3HAHUA CO SHAHUAMU NPYTHUX y‘-Ie6HBIX
MMPCaAMCTOB

3.3

HaJIMYMe OMNbITa padOThl C PA3NUYHBIMM HCTOYHMKAMHM WHGPOpMAlUU MO
XUMUMA ~ (HayyHas W Hay4yHO-TIOMYJIsipHAs  JIUTEpaTypa,  CIOBapH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI)




3.4

YMEHHE OOBEKTHBHO OIEHMBaThb MH(OpPMaIMIO O BellecTBaX, UX
MpEeBpaIeHUSIX U MPAKTUYECKOM NMPUMEHEHUH M YMEHHE HCIOJIb30BaTh €e
ISl pelieHrs yueOHO-I03HABaTeNIbHBIX 33]1a4

4 BraneHne OCHOBaMHM NOHATHUHHOIO ammapara U CHUMBOJMYECKOTO SI3bIKA
XUMHUU U COCTaBJICHMUS (OPMYJI HEOPraHMYECKUX BELIECTB, YpaBHEHHMH
XHUMHUYECKUX Peakluii; ocHoBaMu Xumudeckoil HomeHknatypel (IUPAC u
TPUBUAIILHOM)

5 YMeHne OOBSACHATH CBs3b IIOJIOKEHHMsT 3jeMeHTa B Ilepuoanueckoi
CHCTEME C YHUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHSI aTOMOB XMMHMUYECKHX
QJIIeMEHTOB (cocTaB M 3apsaa  a1apa, o0Iiee YHCIO0 DJIEKTPOHOB),
pacrpe/ieieHUeM 3JIEKTPOHOB II0 HHEPreTHYECKUM YPOBHSAM aTOMOB
[EpBbIX TPEX NEPUOJIOB, KMl U KalbLUs

6 [IpencraBieHne O NEPUOAMYECKONW 3aBUCUMOCTH CBOWCTB XUMHMUYECKHX
QIIEMEHTOB (paguyc aToMa, 3JeKTPOOTPULATENBHOCTh), IPOCTBIX H
CJIOKHBIX BELIECTB OT IOJOXEHMs 3JeMeHToB B [lepuonnyeckoit cucreme
(B MasibIX MEpUOJaX U TJIABHBIX MOATPYIIAX) U 3JIEKTPOHHOI'O CTPOEHUS]
aToMa

7 YMenne kiaccuupoBarh:

7.1 XMMHYECKHE AIEMEHTBI

7.2 HEOpraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHUE PEAKIINI

8 'Y MeHue onpeeNTh:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHUS] XUMUYECKUX IEMEHTOB, 3apsi] HOHA

8.2 BUJ XMMHUYECKOM CBS3M U TUI KPUCTAJUIMYECKOM CTPYKTYphl B
COEIMHEHUSIX

8.3 XapakTep cpebl B BOAHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCJIUTEh U BOCCTAHOBUTEIh

9 'YMeHue xapakTepu3oBath pU3NUECKHe U XMMUYECKHUE CBOMCTBRA:

9.1 [POCTBIX BELIECTB (KUCIOPOJ, O30H, BOJOPOJ, Ipadut, anmas, KpeMHHI,
a3zoT, pocdop, cepa, xJ0p, HATPUMN, KATHM, MArHUHN, KadblUNA, aTFOMUHUH,
bKEJIe30)

9.2 CJIO)KHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPO, OKCHUIBI U THAPOKCUIBI MeTaimioB [ - [IA
rpynmn, amoMunus, menu (1), nunka, xenesa (11 u III), okenaer yraepoaa (11
u 1V), kpemuus (IV), azora u ¢ocdopa (Il u V), ceper (IV u VI),
CepHHCTas, CepHas, Aa30THCTas, a3oTHasi, ¢ocdopHas, yroibHas,
KpeMHUEBasi KUCI0Ta U UX COJIN)

9.3 [IPOTHO3UPOBATh U XapaKT€pPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT
X COCTaBa M CTPOCHHUS, NMPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
CBOWCTB, BO3MOJKHOCTh IIPOTEKAHUS XUMHUECKHMX MpPEBpalllCHUH B

A3JMYHBIX YCIOBHSIX

10 'YMeHMe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIE YpaBHEHHs PEaKIMH, B TOM
qrcie:

10.1 €aKI[Mi HOHHOI0 0OMeHa

10.2 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIMii

10.3 VJUTIOCTPUPYIOIIMX XUMHUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB (TPYIIM)
HEOPraHMYECKUX BEIIECTB

10.4 MMOATBEPIKIAIOIINX TEHETHUECKYIO B3aMMOCBSI3b MKy HUIMHU

11 'YMeHue BIYUCIATH (IPOBOAUTH PACUeThl):
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OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
TOJTI0 XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHUNU

11.2

MAaCCOBYIO TOJIKO BEIIECTBA B paCTBOPEC,

11.3

KOJIMYCCTBO BCUICCTBA U €T'0 MACCY, 00BEeM ra3oB

11.4

[0 YpaBHEHMSIM XMMUYECKUX PEaKlUi U HaXOAUThb KOJMYECTBO BEIIECTBA,
00BEM M MacCy peareHTOB WIH MIPOJIYKTOB PEaKIIUU

12

Biiagenue (3HaHUE OCHOB):

12.1

OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HaHWsA (HaOIIOAeHue, H3MEepeHHe,
AKCIIEPUMEHT, MOJEIMPOBAHNE) MPU H3YUYEHUU BELIECTB U XHUMHUYECKUX
SIBICHUI; yMEHHE c(hopMynupoBaTh NpoOJIeMy M TNPENTIOKHTH IIYTH ee
CHICHUS

12.2

0e30macHOi paboThl ¢ XUMHUYECKHMH BEIIECTBAMU, XUMHUECKOHN MOCYI0M H
11a00paTOPHBIM 000PYIOBAaHUEM

12.3

MpaBuJiaMyd OE30MMAaCHOTO OOpaIleHHsI ¢ BEUICCTBAMH, WCIOJIb3YEMBIMU B
MMOBCEHEBHON OJKW3HM, MPABWIAMH TIOBEACHHUS B IEIAX COEpeKeHUs
3I0pOBbSl M OKPYKAIOLIEW MPUPOAHOM Cpeabl; IMOHMMAaHUE Bpend|
(OrmacHOCTH) BO3JIEUCTBHS HA KUBBIE OPTraHU3MbI OINPEICIICHHBIX BEIIECTB,
CrI0COOOB YMEHBIIICHUS U TPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

13

Hanuune MMPAKTUYCCKUX HABBIKOB IUIAHUPOBAHUA W OCYIICCTBJICHUSA
CJICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

131

M3YUCHUC W OIIMCAHUC (1)I/ISI/IIIGCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHC C
q)HSquCKI/IMI/I U XUMHWYCCKUMHU SABJICHUAMH, OIbITbHI, HIIJIFOCTPHUPYHOIINUC
MIPU3HAKW ITPOTCKAHUSA XUMHYCCKUX peaKI_lI/Iﬁ

13.2

M3YUCHUC crmoco0oB PasaciICHUs cMmecen

13.3

[MOJIYYCHHUEC KHCJIOPOAda U HU3YUCHHUC €ro CBOﬁCTB; [MoJIydeHHue BOAOPOLAa U
M3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIJTICKHUCIIOTO TI'a3a M H3YUCHHUE Cr'o
CBOfICTB; IMOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOICTB

13.4

[IPUTOTOBJICHUE  PACTBOPOB  C  OINpPEACICHHOW  MacCOBOW  J10oyeld
aCTBOPEHHOIO BEIIECTBA

135

MPUMEHEHHE WMHJIUKATOPOB (JaKkMyca, METWUJIopaHxka U (eHondranenHa)
IS OIpe/IeNIEHNsI XapaKTepa cpesibl B pacTBOpaxX KUCIOT M IIEN0UeH

13.6

MCCJIC/IOBAHKE M OMHMCAHUE CBOMCTB HEOPTaHMUECKHX BEIIECTB PA3THUUHBIX
KJIACCOB; HW3y4Y€HWE B3aUMOJCUCTBUS KHCIOT C METaJUlaMH, OKCHIaMHU
METaJUIOB, PACTBOPUMBIMH W HEPACTBOPUMBIMH OCHOBAHHUSIMHU, COJISIMU;
MOJIy4YCHHUE HEPACTBOPUMBIX OCHOBAaHUMW; BBITECHEHHE OJHOTO METaJIa)
IpYyr'MM U3 pacTBOpa COJM; HCCIel0BaHHME aM(OTEpHBIX CBOICTB
TUPOKCHIOB aTIOMUHHUS M IIMHKA

13.7

PEIICHNE SKCIEPUMEHTAIBHBIX 3a7ad 1o Temam: "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COeMUHEHUHN'"; "ODJeKTponuTHyecKas auccoruanus';
"BaxHeiimme HeMeTalIbl U UX coeanHeHnsa"; "Baxuelme MeTaanbl U UX
coenuuenus"

13.8

XMMUYECKHE OSKCIIEPUMEHTHI, WJUIIOCTPUPYIOIIME TNPU3HAKK IPOTEKAHHS
[peakiMii HOHHOTO OOMEHA; KaueCTBEHHBIE PeaKMi Ha MPHUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOPAxX MOHBI: XJOPHI-, OpPOMHJI-, HOIUA-, cylbdaT-, pochat-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THAPOKCUI-UOHBI, KaTHOHBI aMMOHMS,
MarHusi, Kalbllus, aTlOMUHUS, kene3a (2+) u xemeza (3+), memu (2+),
[IHKA

14

'YMeHue:

141

MPCACTAaBJIATH PE3YJILTAThI OKCIICPUMCHTA B (I)opMe BBIBOAOB,




JIOKa3aTCJIbCTB, l"pa(bI/IKOB u Ta6J'II/IH U BBIBJIATH OMIIMPHYCCKUC
3AKOHOMCPHOCTH

14.2 YCTAaHABJIIMBATHb CBA3KM MCXKAY pPCaJIbHO Ha6J'II-OI[aeMBIMI/I XUMHNYCCKHNMH
ABJICHUAMHA MW IpoHECCaMH, MNPOUCXOIJAIIMMH B MakKpO- M MHUKPOMHUPE,
00DBACHATH ITPUYIKNHBI MHOFOO6paSI/IH BCIICCTB

Tabmuua 23.5

HepequL 3JICMCHTOB COACP)KAHUA, ITPOBCPACMBIX HAa OCHOBHOM
rocyaapCTBEHHOM 3K3aMCHEC 110 XUMHUU

Konx IIpoBepsieMbIil JIEMEHT COACPKAHUS

1 HepBOHa‘laJ'IBHBIe XUMHUYCCKUEC ITOHATHUA

1.1 Yucreie BemectBa u cmecu. CriocoObl pa3ieeHus cMeceit

1.2 |AtomMbl u MOJICKYIJIBI. Xumudaeckue 3yeMeHTBl. CHUMBOJBI XHMHYECKHX DJIEMEHTOB.
HpOCTHe U CJIO0KHBIC BEIICCTBA.

1.3 [Xumuueckas Q)opMyna. BajeHTHOCTP aTOMOB XHMHYECKHUX 3JeMeHTOB. CTeIeHb,
OKHUCICHUA

1.4 [3akoH mocTosiHCTBA cOCTaBa BCIICCTB. OtHocutenpHas aroMHasg Macca. OTHOCHUTEIbHAS
MOJICKYJISIpHAas Macca. MaccoBas oIl XHMHYISCKOr0 3JIEMCHTA B COCAUHCHUHU

1.5 [KonuuectBo BertectBa. Mosb. Mossipaas macca. MosipHbIii 00beM ra3oB. B3anMocBsi3b
KOJIMYCCTBA, MACCBI K YUCJIAa CTPYKTYPHBIX CAWHHUI BEIICCTBA

1.6 (Ousnveckre ¥ XUMUYECKHE SIBACHUS. XHUMHYECKas PEaKIHs W €€ NPU3HAKH. 3aKOH
COXpaHEHUsI MACChl BENIECTB. XMMUYECKHE YPABHEHUS

2 [[lepromuueckuii 3akoH u llepuoguyeckas cucTeMa XUMHYECKuX diementoB JI.U.
MenneneeBa. CTpoeHHE aTOMOB

2.1 [[Tepuomnueckuii 3akoH. Ilepwoguyeckass cucrema XuMHYeckux siementoB JI.U.
Menpneneesa. [lepuoael u rpynmnel. @U3NYECKUN CMBICI TOPSAAKOBOTO HOMEpPA, HOMEPOB
[eproja U rpynibl JJIEMEHTa

2.2 |Ctpoenrie atomoB. CocraB aroMHBIX sjep. M3otombl. Jiektponsl. CTpoeHune
PIEKTPOHHBIX 000JI0UeK aToMOB MepBbIX 20 xuMudeckux sjaemMeHToOB [lepuomudeckoit
cuctemsbl [[.J11. MeHnneneenra

2.3 3aKOHOMepHOCTI/I B H3MEHEHHUH CBOMCTB XHMMHYECKHX DJIEMEHTOB MEPBLIX TPECX
IICpHUOa0B, KaJijs, KaJIbIIus (pazmyca aTOMOB, QJICKTPOOTPULATCIIBHOCTH,
MCTATIIIMYCCKUX W HCMCTAIIMYCCKUX CBOﬁCTB) U HUX COCIMHEHHI B COOTBETCTBUHU C
TTOJIOXKCHHUEM 3JICMCHTOB B Hepnonﬂqecxoﬁ CUCTEMC U CTPOCHHUEM UX ATOMOB

3 |Crpoenue BeniecTBa

3.1 Xumuueckass  cBsi3b.  KoBaneHTHast — (mOysipHas W HEMOJISIPHAS)  CBSI3b.
DJIEKTPOOTPHUIIATEIFHOCTh XMUMUYECKUX JJIeMeHTOB. MoHHas CBsA3b. MeTauinyeckast
CBSI3b

3.2 [Tunsl KPUCTAUIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, METaJUIMYecKas), 3aBUCHMOCTH
CBOICTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKH U BUJIa XUMHYECKOU CBSI3U

4 |Baxueiinme mpeaCcTaBUTEN HEOPTAaHUIECKUX BeIlecTB. HeMeTamabl 1 UX COeqMHEHUS.
MeTasuibl ¥ UX COEUHEHUS

41 Kinaccudukanmsi W HOMEHKJIATypa  HEOPTraHWYECKMX  COSIUHEHUM: OKCHJIOB
(coneoOpa3yrolue: OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) U HECOIe00pa3yIolIue;
OCHOBaHMH (IEJIOYM ¥ HEPACTBOPHUMBIC OCHOBAHMS); KHUCIOT (KHUCIOPOACOAepIKaIINe U
0ECKHICIIOPOAHbBIE, ONHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2 |dusudeckue U XUMUYECKHE CBOMCTBA MPOCTBIX BCHICCTB-HEMCTAJUIOB: BOAOPOAA, XJI0PA4,




KICJIOpOJIa, CEPHI, a30Ta, hocdopa, yriaepoaa, KpeMHUS

4.3

dusnyeckue W XMMHYSCKHE CBOMCTBA IMPOCThIX BCHICCTB-MCTAJZIOB: JIMTHUS, HaTpPHA,
KaJIWsA, MarHusid U KaJbLHWs, aJIFOMUHMA, JKCJIC3a. :‘)HCKTpOXI/IMI/ILIeCKI/Iﬁ pan HaHpH)KeHI/Iﬁ
MCTaJ1JIOB

4.4

dusnyeckue W XHMHYECKHE CBOMCTBa BOJOPOOHBIX COCI[I/IHGHI/Iﬁ HEMCTAJIJIOB:
XJIOpOBOAOPOJa, CCPOBOJOPOaA, AMMHAKA

4.5

dusnyeckrue U XMMUYECKHE CBOMCTBA OoKcuaoB HemeraiuioB: cepol (IV, VI), azora (II,
[V, V), dochopa (III, V), yrnepoma (II, IV), xpemuus (IV). IlomydyeHue okcumoB
HEMETaJIJIOB

4.6

Xumuueckue cBoiictBa okcu0B: MetaioB IA - IITA rpynn, uunka, meau (II) u xenesal
(1L, 111). [Tony4yeHne OKCHUIOB METAJLIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHM U aM(OTEPHBIX THIPOKCHIOB (HA TMpUMEpe
THIPOKCUIOB aTIOMUHUS, Kele3a, nuHKa). [lomydeHne ocCHOBaHHWA M aM(pOTEPHBIX
CUJPOKCHJIOB

4.8|00mme XWMHUYCCKHE CBOMCTBA KHCJIOT: XJIOPOBOIOPOIHOHM, CEPOBOIOPOIHOM,
CEpHUCTOW, CEpHOW, a30THOH, ¢GochopHOU, KpeMHUEBOH, yrompHOW. OcoObIe
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KuciorT. llomydenwue
KHCIIOT

4.9 |061mue XuMHUIeCKUE CBOMCTBA cpeHuX coeil. [loaydenue coneit

4.10[[Toryyenue, cobupanune, pacio3HaBaHUe BOJOPO/a, KUCIOPOIa, aMMHaKa, yrIEKHCIOro
rasa B jaboparopuu

4.11Tony4yenne aMMuaKa, CEpHOM M a30THOM KUCIOT B MPOMBIIIIEHHOCTH. O0IIHe CrocoObI
[10JTyYCHHUS] METAJLIIOB

4,12 eneTryeckast CBSI3b MKy KIIaCCaMH HEOPTAaHWYECKMX COEANHEHHIM

5 [Xumuueckue peakiun

5.1

Kiaccupukanys XUMUYECKUX PEAKLHI 110 pa3IMyHbIM IPU3HAKAM: 110 YHUCIY U COCTaBY
y4aCTBYIOUIMX B PEaKIMM BEILECTB, O TEIJIOBOMY 3P (EeKTy, IO U3MEHEHHUIO CTENEeHEN
OKHCIICHUSI XMMUYECKUX 3JIEMEHTOB

5.2

TermoBoil »p¢deKkT XUMHUYECKOM peakiuu, TEPMOXMMHYECKHE YypaBHEHUS. OJK30- HU
PHAOTEPMHUYECKHE peaKIiK. TepMOXMMHUYECKHUE YPAaBHEHUS

5.3

OKHUCIINTEIHLHO-BOCCTAHOBUTEIbHEIE PCaKmuu. Oxuciauren n BOCCTaHOBUTCIIHN.
[Iporiecchl OKHCIEHHSI M BOCCTAHOBIIEHHSA. OJEKTPOHHBIM OanaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIBLHON pEAKIINU

5.4

Teopus dIEKTPOIUTHYECKON aAucconuanuu. KaTHOHBI, aHWOHBI. JEKTPOJIUTHI H
HeaeKTposuThl. CHUJIbHBIC U cl1abbie ANeKTPoIauThl. CTeneHb TUCCOIHAIIUN

5.5

Peakiiun MOHHOTO oOmeHa. YcimoBus IMPOTCKAHUA peaKHI/Iﬁ HOHHOT'O O6MeHa, ITIOJIHBIC U
COKpAICHHBIC HOHHBIC YPABHCHU A peaKHI/Iﬁ

XHMMHs 1 OKpYKAroIas cpesia

6.1

BemecTBa 1 Marepualibl B IOBCEJHEBHOM KM3HU 4elloBEKa. be3omacHoe ncnoib30BaHue
BEIIECTB M XMMHUYECKHX peakuuii B jabopatopun u ObiTy. IlepBas momormp mnpu
XMMUYECKHX OXKOTax M OTPaBJICHUSIX

6.2

XUMHUYeCKoe 3arpsi3HEHHE OKpYKarolled cpelabl (KUCIOTHBIE JO0XKIH, 3arps3HEHHE
[OYBBI, BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro mpeaoTBpalienus [IpenensHas qomyctumMas
konuentpauus BemectB (IIJIK). Ponp xumumM B pemieHHMM SKOJOTMYECKUX MPOOIeM.
Y cunenre napHuKoBOro 3 dexTa, pa3pynieHue 030HOBOTO CIIOs

6.3

[Ipumenenue cepsl, a3ora, (ocdopa, yraepoga, KpeMHHUS U UX COEIUHEHUH B OBITY,
MEIUIMHE, MPOMBIIUIEHHOCTH M CEeIbCKOM Xo3siiicTBe. IlpuMeHeHue MeTamioB u
CIUIaBOB (CTallb, YYT'YH, AIOPATIOMUHUMN, OpoH3a) B OBITY M MIPOMBIIUIEHHOCTH HX

coenuaeHnii. [loHsATHE O KOPPO3WMM METAUIOB, OCHOBHBIC CITIOCOOBI 3alIUTHI HX OT|




KOppO3HH

6.4

[TpupoHbIE HCTOYHHUKH YTIIEBOJOPOIOB (yroib, MPUPOIHBIN ra3, He(Th), TPOILYKTHI UX
repepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHaYaIbHBIC MTOHATHS 00 OPraHUYECKHMX BEIIECTBaX KaK O COSAMHEHUSX YIriIepoia
(MeTaH, 3TaH, ATWJICH, alleTUJICH, ATAHOJI, TIUIEPHH, YKCycHas kuciorta). [lonarue o
OMOJIOTMUECKH Ba)KHBIX BEIICCTBAX: JKUpax, O€JKax, YrJIeBOJax - M UX POJIM B JKU3HHY
yeIoBeKa

PacueTnr:

7.1

o GpopmynamM XUMHUYIECKUX COCTMHEHUN

7.2

Macchl (MacCOBOM) JTOJIM PACTBOPEHHOT'O BEIIECTBA B pACTBOPE

7.3

110 XUMWUYCCKUM YPABHCHHUAM




Mpu aHanuse BMNP B 8 knacce Hanbonee cnabble pesynbTaTbl 0OyyatoWmMecs NoKasanm:

-NPW COCTaB/IEHUMU MU YPABHMUBAHUN XUMUYECKUX PeaKLMIA;
- MPY OCYLLECTBIEHUU XMMUNYECKUX NPEBPALLEHU;
- NPV peLleHmnm 33434 Ha MACCOBYHO A,0/10 XMMUYECKOrO BELLLECTBA .

3afaHuMA Ha NOBTOPEHME M OTPAbOTKY TEM BKAIOYEHDBI B Ceaytowme ypoku: OCHOBHbIe Knacchbl
XMMMUYECKUX BELLECTB, XMMUYECKME CBOMCTBA OCHOBHbIX K/1TACCOB HEOPraHMYECKMUX COEAUHEHUI U
pelleHns 3a4a4 Ha HaxoXAeHMA MacCoBOM 40N XMMUYECKOTOo a1iemeHTa. MaTtepuan BKIOYaTb
NPaKTUYECKN Ha KaxKablM YPOK.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbHIE)
n/n TeM MPOrpaMmbl Bceero Konrpoanuiie TpaxTueckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.

Xumn4deckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKI/ICJII/IG’ECJ?I)H(;- 3 8 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJILHBIC PEAKIIHH
Hroro no pazgeny 15 brbmmorexa OK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
[ToBTOpEHue u yriydieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIiu B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. IanmoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYIHERL T-EP https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| ouewerton Vaapymim. Ason qoctopunx | 7 ;| Brmorea lOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
I e s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHCTBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

TEMATHYECKOE IINIAHUPOBAHHUE

8 KUIACC

N KoaunuyecTBo 4yacos DJIeKTPOHHBbIE HU(PPOBHIE

o/ Tema ypoxka Beero Kontpoabnbie | IlpakTnueckne = 00pasoBaresibHbIe
padoTsI padoThbI pecypchl

1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmorexa [{OK
yenoBeka. Tena u BerecTra https://m.edsoo.ru/ff0d210c

2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUU 1 Bubmrotexa LIOK

https://m.edsoo.ru/ff0d227e
[Ipaktruueckas padota Ne 1 «IIpaBwia paboTh
3 B ia60paTopHHpH TIPUEMBI o6p5meﬁml<): 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM)

4 Uuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «PazneneHue

5 cnfeceﬁ (Ha npnll)vlepe OYHCTKHU noI:aapeHHOﬁ 1 Bubnuorexa LIOK

https://m.edsoo.ru/ff0d28c8
COJIH)»

6 ATOMBI M MOJICKYJTBI 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XHUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmuorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubmuoreka [JOK

Xumnueckas popmyia. BareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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XUMHWYCCKUX 3JICMCHTOB

11 OTHOcHUTENbHAs aTOMHAs Macca. bubmmoreka [{OK
OTHOCHUTENbHASI MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas /10Jis1 XUMHYECKOT0 3JIeMEHTa B bu6mmoreka [IOK
COC/IMHCHUU https://m.edsoo.ru/ff0d350c
13 KonmnuecTtBo Bemecta. Moiib. MossipHas bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XUMHYecKas: peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [JOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUs MaCChI BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciaenus konmduecTBa, MacChl BEIISCTBA bu6moreka [IOK
17 .
10 YPaBHEHUSM XUMUYECKUX PEaKIIH https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakimil
18 (coezlmiHHﬁH Pa3IIOKECHUS 3a1\I:emeHHI/I>1 bubmorexa [IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIMKJIONEIUCT. O606yl;lleHI/Ie u bubmotexa [JOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponsnas padora Nel mo teme bubnuoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIHID https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CocraB Bo3ayxa.
21 Kncif;oz[ — 3JIEMEHT U IIPOCTOE Bely:CTBo. bubmorexa HOK
https://m.edsoo.ru/ff0d448e
O3zoH
29 du3znyecKrue U XMuMHUYECKHE CBOMCTBA bu6mmoreka [JOK

KHCJI0poda (peaKHI/II/I OKHUCJICHUA, I‘OpCHI/IC).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
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TTonsarue 00 oxkcumax

Cnoco0bl ONTy4eHus KHCI0poa B

bu6mmoreka [IOK

23 S .
H1aDOPATOPHIL H TPOMBIIIIICHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
y TSHJIOB;)IZI) 3(2(1)6? XHMI/I;GC;(Ofl p:aK:HH, Butorexa LOK
MOHSTHE O TEPMOXUMHUYECKOM BHEHUU
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUECKHUX PEAKITUIX
55 | Smmmen e, evoest aro BuGmnorea LIOK
P ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
16| angacems a solmpanne menapoms BuGuorera LIOK
ya . P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6moreka [IOK
27
Haxosxaenne B mpupoie https://m.edsoo.ru/ff0d4dd0
dusnvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
28
Boziopoaa. [IpumeHenne Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsiTre 0 KHUCIIOTaX U COMISAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrocoOpl MmoTy4eHust BOJA0Opoaa B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
I1 3] 04
3| danyens n cotvpene sonopens BuGmorexa LIOK
ya . P AOPOZa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOUCTBY
bu6mmoreka [JOK
32 M 7 & . A
OJIApHBINA 00BEM ra3oB. 3aKOH ABOTAIPO https://m.edsoo.ru/ffod542e
33 Brranciienus 00bEMa, KOJIMUECTBa BEIIECTBA bu6mmoreka [JOK

rasa 1o €ro u3BCCTHOMY KOJIMUCCTBY

https://m.edsoo.ru/ffod55a0
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BEIIECTBA MK 00BEMY

Brruncnenus 006EMOB ra3oB 10 ypaBHEHHUIO

34 €aKIIMM Ha OCHOBE 3aKOHa 00BEMHBIX Bubmrotexa LIOK
peart . https://m.edsoo.ru/ff0d5708
OTHOILICHUH Ira30B
35 Du3nyecKne U XUMHUICCKHE CBOMCTBA BOIEI buommorexa LHOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuotexa [JOK
MHJIUKATOPaxX https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. Hackiie e
37 Helfacl; K:HH:IBe p::;j Bl 1\::01100}113};: ZIJ'ISI buommorexa [HOK
“1 PACTBOPEL. A https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pPacTBOpE
I1 6ota Ne 5
38 <<1P[allflii:(e)(;f:1{{£: (;Tcier(: 012I 2 (T)i[MZ eNnEHHOM Bubamorexa [IOK
p N N P p pest https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIei paCTBOPEHHOTO BEIIIECTBA»
39 KonTtponsHas padota Ne2 o teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
H .
41| xumenommx, ocrossx u avpoTepHIX BnGmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
OcHOBaHHMsI: COCTaB, KiIacCUpUKAIIHS, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHUYECKUE CBOKCTBA bubnuorexa [IOK
OCHOBAHUU https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctaB, knaccuduxarus, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4eHue U XUMUYECKUE CBOMCTBA KUCIIOT bubnuorexa [IOK
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https://m.edsoo.ru/ffOdfee2

Conu (cpemHue): HOMEHKIIATypa, CIIOCOObI

bubnuoreka [IOK

46 MOJIy4CHHS, XAMHYECKUE CBOICTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padbora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTraHHMYECKIX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUIN»
48 I'enernueckas cBsi3b MEXAY KilaccaMu bubnuorexa [JOK
HEOPraHUYeCKUX COCTUHCHUIT https://m.edsoo.ru/00ad9a50
. bubnuoreka [JOK
49 O0o0IIeHre 1 CHCTeMaTH3alns 3HaHU N httos://m.eds00.ru/00ad9ch?
KonTtponbHas padota Ne3 no teme
50 "OCH(I))BHBIG KJ'II;CCI)I HEOPraHWYECKUX bubmmorexa LIOK
. https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
[lepBbie MOMBITKU KIIACCU(PUKALIUU
51 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB. lq)lomﬁne 0 TpyImax Bubnuorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
52 cncf)TeMIa[l XUMHYECKUX BJIGMGII:TO;[ . . Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuop1, TPy, TOATPYIIIHI bubmuorexa IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. bubnuoreka [JOK
H3otombl https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000I0YeK aTOMOB
55 3J'IepMeHTOB HepI/E)HquCKOﬁ cuctemsl /1. W. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepucTUKa XUMHYECKOTO dIIEMEHTA 110 bubnmoreka [JOK
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ero noJioxkeHuto B Ilepuoauueckoii cucreme
. . MenneneeBa

https://m.edso0.ru/00ada824

3navenue [leproanueckoro 3aKoHa ajis
pa3BuTUA HayKu U npaktuku. 1. 1.

bu6mmoreka [IOK

> MenzeneeB — yu€Hblii, earor u https://m.edsoo.ru/00ada96e
rpaXKIaHUH
58 DNEeKTPOOTPUIIATEIEHOCTh ATOMOB bubnuotexa [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
59 Hontast Xumirecias ceash https://m.edsg)lo.ru/OOadac34
60 KoBasneHTHas moJIsipHast XHMMUYECKas CBSI3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosspHass XUMUYECKask CBSI3b Bubnuorexa LIOK
https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 (CTenet OKHCIeHILA https://m.edsg).ru/OOadanS
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH Bubmmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBHUTEIIH Bubmmorexa LIOK
https://m.edsoo.ru/00adb076
65 Kontponsnas padora Ne4 o teme «CtpoeHue bubnuoreka [JOK
aToMa. XMMUYECKasl CBSA3b)» https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O600mIeHE U bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adbh33c
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
CHCTEMATHU3aIUs 3HAHUH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0001IEHNE U bubnuorexa [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe I poBbIE

Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne 05pa3OBaTeJH)HI)Ie
Beero padoTsbI padoThI pecypcel
Ilepuonuueckuii 3akoH. Ileproandeckas
1 CI/I(?FCMI; XUMHYECKUX BJICMIC)HT(I)[B . N. 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XHMI/IquKfIx AJIEMEHTOB TIEPBBIX TPEX 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb6b6
MEepUOI0B

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuotexa [JOK
HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIEI 1 bu6moreka [IOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUM 1 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay

6 Kiaccudukanus XuMu4ecKuX peakiui 1mo 1 bu6mmoreka [JOK
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUUECKOMN PEaKIUU.

7 [TousTHe 0 FOMI())FCHHBIX u FGTGPOF:HHBII;I( 1 Bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

3 @DakTOphl, BIUAIOIIKAE HA CKOPOCTH 1 bubnuoreka [IOK
XUMHUYECKON peaKIuy U MOJI0KCHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKHCITUTETbHO-BOCCTAHOBUTEILHBIC 1 bu6mmoreka [JOK
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peaknuu https://m.edsoo.ru/00adcade
10 Teopus 3MEKTPOIUTHUECKON AUCCOLUALIMHL. bubnuorexa [IOK
CuiibHbIC U cl1a0ble 3JICKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HNonnble ypaBHEHUS peakUuid bubmmorexa LIOK
P peart https://m.edsoo.ru/00add448
X o o
B
per . https://m.edsoo.ru/00add5d8
ANMEKTPOJIUTUICCKON TUCCOITUAITTT
X €CKHE CBOWCTBA COJIEH B CBETE
13 1} I/IeM I;I:aBJI'iIe/IHI/II;I; OI/(IS ;J]:eKT J:)ﬂl/llxlfntfe:mﬁ bubmmorexa LIOK
pel P https://m.eds00.ru/00addgb?
JTCCOIAAITAT
14 [TonsiTue o ruapoIU3e coJet bubmmorexa LIOK
e https://m.eds00.ru/00add9d4
bu6moreka [IOK
15 0606 i
oOLIeHNe U CUCTeMaTH3aIisl 3HAaHUI htts://m.edsoo.ru/00addd12
[Ipaktuueckas padota Ne 1. «Pemenne bubnuorexa [JOK
16
9KCIIEPUMEHTAJIBHBIX 33124 https://m.edsoo.ru/00addbfa
K 6ota No2
. ;)HZpOJ‘IBHaSI pae ota Ne2 no Teme BuGmorexa [OK
«DNEKTPOIUTUYECKas TUCCOIHALIHSL.
P A HHat https://m.edsoo.ru/00addecO
XUMUYECKHE PEeaKlui B pacTBOpax»
18 OO1as XapakTeprUCTUKa raJIoreHOB. bubnunoreka [JOK
XUMHYECKUE CBOMCTBA Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19| omesmeoums caohermn, nomyene biorera LLOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpaxkTrueckas pa60Tva Ne 2 o teme BuGmoreka LIOK
20 «[lony4yeHue CONSTHON KUCIOTHI, U3YUYECHUE

€€ CBOICTB»

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

21 €aKIIMii, eCJIM OJIUH U3 PEareHTOB JaH B bubmmorexa LIOK
PEAIiL, A P A https://m.edsoo.ru/00ade488
M30bITKE
OO6mas xapakTepucTuka 31neMeHToB VIA- bubnuorexa [JOK
22
TPYIIIIbI https://m.edsoo.ru/00ade64a
ANNIOTpONHBIE MOJAU(PUKALIUNA CEPBHI.
23 Hax0>1<p eHUE ce 5211 I/I(beé c:e I/IHeI:mﬁ B bubmmorexa LIOK
! P UH https://m.edsoo.ru/00ade64a
IpHUpoJie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubnuotexa [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunel cepel. CepHast KUCIIOTa,
25 (bmnjecxnre) u XI/II\fI/I‘—ICCKI/IG CBOMCTBA. bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKHE peaKklnu, JIeXkKaII1e B OCHOBE
26 MPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubnuorexa [JOK
CEpPHOM KUCIOTH. XHUMUYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaIolllel Cpeibl COeAUHEHUSIMHU CEPhI
97 Brruncnenne MmaccoBoU 10U BEIXOJA bu6mmoreka [JOK
MPOIYKTa PeaKiuu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 3j1eMeHToB VA-
08 rpynnsl. A30T, paclipOCTpaHEHHUE B bubnuoreka [JOK
npupoje, GU3HYECKHE U XUMHUECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHMaK, ero pu3ndecKkue U XUMUICCKUE bubnunoreka [JOK
29 N
CBOWCTBA, MMOJTy4eHHE U TIPIMEHEHHE https://m.edsoo.ru/00adf004
[IpakTiueckas paborta Ne 3 mo Teme
P p bu6mmoreka [JOK
30 «[lonyyeHne aMMuaka, U3ydeHue €ro

CBOVCTBY

https://m.edsoo.ru/00adf180
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A30THas KUCIOTa, € Pu3nuecKue u

bubmuoreka [IOK

31 XUMHYECKHEe CBOICTBa https://m.edso0.ru/00adf306
Hcnosib30BaHMEe HUTPATOB ¥ COJICH aMMOHHS
32 B KaueCTBE MUHEPAIbHBIX YA0OpEHUI. bubnuorexa [IOK
XUMHYECKOE 3arps3HECHUE OKPYKAOIIeH https://m.edsoo.ru/00adf518
CpeIbl COSTMHCHUSMHA a30Ta
®docdop. Oxenn pochopa u pochopnas
33 Kch(lc))TI; (1)I/I3I/I‘IIIG((1,‘)KI/I(61) prnizgqec?ine(b ’ Bubmiorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJTydeHUE
Hcnonp3oBanne hocdaToB B KauecTBE
34 MHHEPAJIbHBIX ynq())6p(£Hm71. 3arpsizHeHue bubmmorexa LIOK
. https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHEHHE B IPUPOJIE, bubnuotexa [JOK
(bu3nUecKue ¥ XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bu6moreka [IOK
poOJIEMBI, CBSI3aHHBIE C OKCHIIOM YIJIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHAs KUCIIOTA U €€ COJn bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "li)onyquHe YFIJ)'IGKI/ICJ'IOFO rasa. bubmorexa LIOK
https://m.edsoo.ru/00ae027e
KadectBenHnas peakiys Ha kapOoHAT-HOH"
[TepBoHauanbHbIE TOHATHUS 00
39 oprpaHI/IquKI/IX BeIllECTBaX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
. bu6mmoreka [JOK
40 Kpemunii u ero coennHeHust

https://m.edsoo.ru/00ae080a
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[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCMC

bubmuoreka [IOK

4 «Baxueiine HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTTUHCHUSY
KontponbHas padota Ne3 o teme
42 «Baml;eﬁmne I})IeMeTaJIJII)I U UX bubmmorexa LHOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUSY
OO6mast XxapakTepUCTHKAa XUMUUYECKUX
43 3JIEMEHTOB — METaJIOB. MeTainueckas bubnuotexa [JOK
CBSI3b M METAJTMUECKAsl KPUCTATUTHYCCKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKre CBOMCTBA METAIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUYECKUH Pl HAIPSDKEHUN bubmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mme cnocoObl MOTYICHHS METAJIOB.
CmuiaBel. Beruucienus o ypaBHEHUAM bubnuorexa [JOK
45 .
XUMUYECKHUX PEAKIMiA, €CITH OJIHH U3 https://m.edso0.ru/00ae1156
peareHTOB COJICPKUT MPUMECH
46 [ToHsaTHE O KOPPO3UU METAJLIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
47 [lemouHbBIC METAILIBI Bubmmorexa LIOK
https://m.edsoo.ru/00ael14b2
48 OKcHIBbI M THAPOKCU/IBI HATPUS U KAJIHS Bubmmorexa LIOK
https://m.edsoo.ru/00ael14b2
49 [{er0uHO3EMENBHBIE METAIUIBI — KAJIbLIUU U bubnunoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
. bu6mmoreka [JOK
50 Baxneiimme coeTMHESHHS KalbLIHs

https://m.edso0.ru/00ael15e8
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51 O06o01IeHne 1 cucTeMaTu3anus 3HaHu!
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS Brbmiorexa LIOK
https://m.edso0.ru/00ae1886
3 | Miteon s oo e biorera LIOK
P—— https://m.edsoo.ru/00aelae8
. bubmmnoreka [IOK
>4 AToMIHHI https://m.edsc]i).ru/Oanlc64
55 AmpoTepHbIe cBONCTBA OKCHIA U bubnuorexa [JOK
THPOKCH/IA https://m.edsoo.ru/00aelc64
bubnuotexa [JOK
>0 Heneso https://m.edséf).ru/Oan1d86
57 Oxcunpl, THAPOKCUIBI 1 conn kene3a (1) u bubnuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O060011eHre u cucTeMaTu3alus 3HaHu|
o | Moo R o
«Baxueinmme MeTauibl ¥ UX COSAMHEHUSD) hitps://m.eds00.1u/00aeGdes
Brruncnenus mo ypaBHEHUSIM XUMHYECKHX
B0 | ke nncorepn mpunen, biorera LLOK
Brruncienust MaccoBoi 10JM BBIXOa htips://m.eds00.1u/00ae1750
MPOJIyKTa PEaKuu
61 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN
62 KonTponeHas padota Ne4 o teme
«BaxHelmme MeTamibl ¥ UX COSAMHEHUS»
63 BeniecTsa 1 marepualsl B IOBCEAHEBHOU bu6mmoreka [JOK

JKHM3HH 4YCJIOBCKA

https://m.edso0.ru/00ae3f50
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64 XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIOLIeH 1 bubnuorexka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHUH SKOJIOTUYECKUX 1 bubnuorexa [JOK
npooieM https://m.edsoo.ru/00ae4270
66 PezepBubiit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuoreka [IOK
CHCTeMAaTH3allMs 3HAHUIT https://m.edsoo.ru/00ad9cb2
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