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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepanbHON paboueil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBAET pPACHpeesICHHEe €ro Mo KilaccaM M CTPYKTYpUPOBAHHE IO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaronuxcsi, ONpeaAe/siIeT BO3MOXXHOCTH —TpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XUMHUHM Ha YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QOopMUPYEMbIE XUMHUEH MPENCTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHUW, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHUEeM 0a30BOM HAYKH XMMHH Ha ONpPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKON XUMUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBIOJNHAS (YHKIUU OOBSICHEHHS U MPOTHO3WPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWIA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECCKUX MOJOKECHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢GopMHUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHHH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
O0yJalolMXxcss K CaMOCTOSITCIIPHOM MO3HABATEIBHON ACSITENbHOCTH, HAYYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATETHHOCTH, IMO3HAHUS WM CaMOIIO3HAHUS, KIIFOYEBHIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpa, UCIHOJIb3ysd 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IEJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOGMiIs U HANpaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111ero oopa3zoBanusi, coctanisier 170 yacoB: B 7 kinacce - 34 yvaca (1
Jac B HeJIel0), B 8 kiacce — 68 dacoB (2 yaca B Heneno), B 9 kiacce — 68 gacos (2
yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

7 KIIACC
XuMHs B HEHTPE eCTECTBO3HAHUA
XUMHUA — 4YacTh €CTECTBO3HAHHUA. B3anMMOOTHOIIIEHUS YEJIOBEKA WU

okpyxatromiero mupa. [Ipenmer xumun. @usnueckue tena u Beniecrsa. CBOMCTBA
BemecTB. llpuMmeHeHue BellecTB Ha OCHOBE HX cBoucTB. Habmionenue kak
OCHOBHOM METOJ TMO3HAHUS OKPYXAIOLIEr0 MHUpa. YCIOBUS MPOBEICHUS
HaOmonenus.  ['mnoresa.  OkcnepumeHT. BriBon.  CrpoeHue — miiameHw.
JlaGopatopuss u  obopynoBanue. Mozaenb, MozgenupoBaHue. (OcoOEHHOCTH
MOJEUPOBaHUs B reorpaduu, Gusuke, ouomorun. Moaenu B 6uosioruu. Mysixku.
Mogenn B ¢usuke. OnektpodopHas wmamumHa. [‘eorpaduueckue mojenu.
XUMHUYECKUE MOJCIH: MPEIMETHbIC (MOJEIH aTroMa, MOJICKYJ, XUMHUYECKUX U
MPOMBIIIJICHHBIX ~ MPOW3BOJCTB), 3HAKOBBIC, WM CUMBOJbHBIE (CUMBOJIBI
AJIEMEHTOB, (OPMYJIBI BEIIECTB, yYpaBHEHUsI PEAKIM). XHUMHYECKUN DJIEMEHT.
Xumunueckue 3Haku. Mx oOo3HaueHUE, MpOU3HOIICHHE. XUMUYECKUue (HOpMYJIIbI
BemectB. [Ipocteie u cnoxkHble BemecTBa. MHaexkcel u  k03hQUITUEHTHI.
KauecTBeHHBIN M KOJIMYECTBEHHBIM COCTAB BEIIECTBA. Y HUBEPCAIBHBIA XapakTep
MOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKON Teopuu. [IoHATHS «aTOM», «MOJIEKYJIay,
«on». CtpoeHune BemiecTBa. KpuCTamuiMueckoe  COCTOSHHUE — BEIECTBA.
Kpucramnmuueckue pemetkn TBepabix BemecTB. Juddysus. bpoyHoBckoe
INBHKEHUE. BelecTBa MOJEKYJISIPHOTO M HEMOJIEKYJsIpHOro crpoeHus. [lonsaTue
00 arperaTHOM COCTOSIHMM BellecTBa. (DU3WYECKUEe W XUMHUUYECKHE SIBICHMUS.
["a3000pa3Hnble, xuaKkue U TBepAble BemecTBa. AMopdubie BemecTBa. CTpoeHue
3emnu: sapo, MaHTHs, Kopa. Jlutocdepa. MuHepansl W TOpHBIE TOPOJBI.
Marmatuueckue U ocajouHble (HEOPraHUYECKUE U OPraHMYECKUE, B TOM YHUCIIE U
roproYne) Mopoibl. XUMUYECKUN COCTAB KMBOM KJIETKW: HEOpraHUudeckue (Bojaa u
MUHEpaJbHbIE COJM) W OpraHuyeckue (OeNIKu, >KUPBI, YIIEBOJbI, BUTAMHUHBI)
BelecTBa. buonornueckas posb BOAbI B KUBOU KieTke. DorocunTes. Xaopohui.
buonoruyeckoe 3HaUeHHWE JKUPOB, OCNKOB, A(UPHBIX Macel, YIJIEBOJIOB U
BUTAMHUHOB JUISl KU3HEACATEIBHOCTH OPraHu3MoB. KadyecTBEHHbIE peaKIuu.
Pacno3naBanue BEIIECTB C MOMOILbI0 KAUYECTBEHHBIX pPEAKUUN. AHATUTUUYECKUI
curnai. OnpezaensieMoe BEIEeCTBO U PEAKTUB HA HETO.

MaremMaTuka B XMMUHU

OtHocuTenbHas aTOMHasi Macca »dJieMeHTa. MollekynsapHas macca.
OnpeneneHne OTHOCUTENBHONM aTOMHOM MacChl XUMHUYECKUX DJIEMEHTOB IO
tabnuue /. . MenaeneeBa. Haxox/ieHre OTHOCUTENBHONW MOJEKYJISIPHON MaccChl
mo ¢opMylne BemecTBa KakK CYMMBl OTHOCHUTEIBHBIX aTOMHBIX Macc,
COCTaBJISIIOIINX BEIIECTBO XMMHYECKUX 3JeMEHTOB. [IoHsTHE O MaccoBou moie
XAMHYECKOTO 3yeMeHTa (W) B CJIOXXKHOM BEIIECTBE M €€ pacueT mo (opmyne
BemiectBa. Haxoxzaenue ¢Gopmyinbl BelIecTBa MO 3HAYEHUSIM MAaCCOBBIX J10JI€H
o0pa3ylonmx €ero »3JEMEHTOB (Uil JBYX4acOBOro u3ydyeHUs Kypca).Uucteie
BemlectBa. Cmecu. ['ereporeHHble 1 rOMOreHHble cMecu. ['azoo0pa3Hbie (BO3AYX,



NPUPOAHBIN ra3), Kuakue (HedThb), TBEpAbIE CMECH (TOPHBIE IOPOIbI, KYJIMHAPHBIE
CMECH M CHUHTETHYECKHE Morolue cpeactsa).OnpeneneHue o0beMHOM A0IU rasa
(¢) B cMecu. CoctaB aTMOC(epHOro BO3IyXa M MPUPOAHOTO Tra3a. Pacuer oObema
JI0JIA Ta3a B CMecH 1o ero o0beMy u HaooopoT. [lonstue o ITJIK. MaccoBas nomns
BemectBa (W) B pactBope. Kouuentpamus. PacTBopuTens M pacTBOpEHHOE
BelecTBO. PacyeT Macchl pacTBOPEHHOIO BeIlIeCTBA IO Macce pacTBOpa H
MacCOBOM JI0JIE PAcTBOPEHHOro BemecTBa.lloHATHE O YMCTOM BELIECTBE U
npumecu. MaccoBast nonsg mnpumecu (W) B 00paslle HMCXOAHOIO BEIIECTBA.
OcHoBHOE BemiecTBO. Pacuer macchl OCHOBHOIO BEIIECTBA IO MAacce BEIIECTBa,
COJIeprKallleTo OIMpeAeNIEHHYI0 MacCOBYIO JOJIO IpUMECEH.

SIBJIeHMs, MPOUCXOSIIIHE C BellleCTBAMU

CrniocoObl pa3neneHus cMecel U ourcTka BeulecTB. HekoTopelie mpocteiime
CHocoObl pa3/iefieHusi CMEeceil: TNMpOCerBaHUE, pPAa3eJCHHE CMEce MOPOIIKOB
JKeye3a W cepbl, OTCTauBaHUE, JEKaHTalus, LHeHTpUu(yrupoBaHue, pasJejeHUue ¢
MOMOIIBIO IETUTENBHON BOPOHKH, (uibTpoBanue. GunbrpoBanue B 1abopaTopuu,
ObiTy W Ha mpowm3BojcTBe. [loHsTne o dunprpate. AncopOuwms. Ilonstue 006
azcopOIMu 1 agcopOeHTax. AKTUBUPOBAHHBIM YTroJib KaK BaKHEHIIMA aacopOeHT.
YcerpoiictBo mpotuBoraza. CrnocoObl 0O4MCTKH BOAbL. JlucTwisuus (MeperoHka)
KaK IpOoIIecC BbIJCNICHUS BEUIECTBA U3 KUJIKON cMecH. JIUCTWIIIMpOBaHHAs Boa U
obOnactu ee npumeHenus. Kpucramimzanus uiu BeinapuBanue. Kpucrammmzanus u
BbIMIapUBaHUe B Jaboparopuu (KpUCTAUIM3aTOpbl M (GapdopoBble YaLIKHA IS
BbImapuBanus) u npupone. Ileperonka nedtu. Hedrenponykrsl. dpakunonHas
NEPEroHKa >KUJIKOTO BO3JyXa. XMMUYECKHE PEaKIMU KaK MPOIECC MPEBpaIlCHHUS
OJIHUX BEIIECTB B Apyrve. YCJIOBHS NMPOTEKAHUS U MPEKPALICHUS XUMHYECKUX
peakuuii. ConpuKOCHOBEHHME (KOHTaKT) BellecTB, HarpeBanue. Karamuzatop.
Nuruburop. YnopasieHue peakiusiMu ropeHus. [Ipu3Haku XUMHUECKUX PeaKIui:
U3MEHEHHE IIBeTa, OOpa3oBaHME OCaJKa, PACTBOPECHHUE IOJTYYEHHOTO OCaJIKa,
BBIJICJICHUE Ta3a, TOSIBJICHHE 3a11aXa, BBIJCICHUE WU TIOTJIONMEHNE TETUIOTHI.

Paccka3sbl 10 XumMuHu

Brigatonuecs: pycckue y4yeHbIe-XUMUKH.
Hcropust XUMUYECKHX BEIIECTB (OTKPBITUE, MTOTyYSHHE U 3HAUCHHE).
N3yueHne XUMUYECKUX PEAKIIHM.



8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XvMuu B KU3HU YelloBEKa. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PHU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax MO3HAHMUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENIbHAs AaTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuétel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKu.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBaHUEM, U3YyUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 0Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usznueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHM, HaOJI0ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUe THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/IelIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOoBaHUE,
BbITIApUBAHUE, JUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MOBAPESHHON
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31e€MeHT U mpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U MOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTpornHasi MoaAu(UKaIus KUCIopoa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocToe BewecTBo. Haxoxaenue Bomopoaa B
npupojsie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBa, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbI. PacTBOPpUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuneHuit. Oxcuabl. Knaccuduxanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudukanuss oOCHOBaHMH: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHkiatypa ocHOBaHuW. PU3WUYECKME W XUMHYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknatypa cosieil. @uszndecknue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEXKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPKAHUS KUCIOPOa B BO3/YXE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJECHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamenns ropeHus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HatpuieMm ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),
uccieqoBaHue OoOpas3llOB HEOPraHMYECKHX BEHIECTB PA3JIMYHBIX  KIJIACCOB,
HaOJI0/IeHNEe U3MEHEHUS! OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U UIEIOYEH,



uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIIOT C MeETaulaMH, pPEakUMi HEUTpaIn3aluy, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'O0 MeTajula IPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BaxkHehmue Kiaacchl HEOPraHUYECKUX
COCMHECHUIN.

IHepuonnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JiMHHONEepuoaHas  (HOpMbI
[Tepuonnueckoit cuctembl xuMmuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB TepBhIX 20 XHUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U EPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. J[. MI. MeHnneneeB — y4€Hbld U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3noKeHHs], COeTUHEHUS).

Mexcnpeomemunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIH (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaW3, CHUHTE3, KiIaccudukanus, TMEePUOTUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOMBI, PAJMOAKTHBHOCTH, MOJIEKYNA, SJEKTPUUYCCKUN 3apsl, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ras, (PM3UYCCKUE BEIMYUHBI, STUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MuUHEpabl, TOpPHbIE MOPOABI,
TI0JIC3HBIC UCKOIAeMbIE, TOTLIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemnrecTBo 1 XUMHYeCKAasi peaKIusi

[Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYCCKUX 3JeMEHTOB /1.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHUU CBOWCTB
XHMHYECKUX OJIEMEHTOB TIEPBBIX TPEX TMEPUOJIOB, Kajuus, KalblUd W UX
COCIMHCHWIH B COOTBETCTBHHM C TIOJIO)KCHHEM J3JIEMEHTOB B Ilepuoaudeckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHne BeleCTBa: BHUJIbI XUMUYECKON CBSI3H. THIBI KPUCTATIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKON PEmETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COCIMHEHUI, TeHETHYECKas CBS3b HEOPTraHUYECKUX BEIIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MpU3HaKaM (IO YHCITY
M COCTaBy YYAaCTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekrty, 1o
M3MEHEHHUIO CTETICHEW OKUCICHUS XMMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUIECKUE
ypaBHEHUSI.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [lorsTue 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIUSIONINE HA CKOPOCTh XWMHUYECKOW pPEaKIUd W TOJOKEHHE XUMHUYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue ypaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCHOJIb30BAaHUEM  MeETOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHUECKON JUCCOUMALNH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHHE C MOJICJIIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anamasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS pPa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEILIECTB, MPOLECCA JUCCOLMALMU KHUCIOT, ILIENOYEH U  COJer
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKeHHUs, COSTUHEHUS), PaClO3HAaBAaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBbK0 KAYECTBEHHBIX pEaKUMd HAa HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapaktepucTuka TraloreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiiCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydye€HHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OPraHW3M YeJIOBEKa. BakHelllne XJIOpUIbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mias xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHbIE MOAUPUKAIINKI KHCIOPOaa
U cepbl. XuMUYEeCKHUe cBoMcTBa cepbl. CepoBOOpPOA, CTpoeHUE, (Pu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKHe © XHMHYCCKHE CBOWCTBAa (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE MMPOMBIIUICHHOTO CHOC00a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoThl. ConM CepHOM KUCIOTHI, KAYECTBEHHAS peaKius Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COEOUMHEHHM B mpupoje. XUMHUYECKOE



3arps3HEHUE OKPYXKAIOIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHUSA. A30T, paclpOCTPAHEHHE B MPHUPO/E,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coiam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ MoyydyeHue, (PU3NYecKrue U XUMUUYECKHUe
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpYXkKalolel cpeibl COEIUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXHW, 3arpsi3HEHUWE BO3JAyXa, MOYBBI U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NIeCKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pocharoB B KauecTBe MUHEPATIbHBIX Y00OpEHUH.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOIHBIE
MoauUKAIMK, PACIpPOCTpaHEHUE B MNpuUpoje, (U3NYECKHE U XUMHYCCKUE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoae. OKcuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHE. DKOJIOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
sbdext. YronbHas KucaoTra U €€ colu, uxX (PU3nYecKue U XMMUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIIEPUH, YKCYCHAs! KUCJIO0TA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPAX, OENKaX, yIIIeBOJaX — U UX
poii B KHM3HHM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue M XHMHYECKHE CBONCTBA, TMOJYy4YEHUE U
npumeHenne. CoenuHeHHWss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuse kpemuus (1V) u kpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHeHIne CcTpouTenbHbIE MaTepHalibl: KepaMuKa,
CTEKJIO, IIeMEHT, OeTOH, kene300eToH. [IpobaeMbl 6€30MacHOTO HCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHOB M WX COCAMHEHUM (BO3MOXKHO MCIOJb30BAaHUE BHUACOMATEPHAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  HMCIOJIb30BAaHUE
BUJIEOMATEpUAIOB), HAOMIOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3yUYCHHE XUMHUYECKHUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIOJIeHUE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMAaTepraoB), oOpa3amMu a30THBIX U (OoChHOPHBIX yIOOpEeHUH, MOJydeHuE,
coObupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBIE KOHIICHTPUPOBAHHON a30THOMN KHUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3y4deHUe Moenei
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyiaepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKMCIIOrO Tra3a, MpOBeJeHNE KauyeCTBEHHBIX peakiuid Ha kapOoHAT U
CWIMKAT-UOHBl W HW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o teMe «BakHelne HeMeTaJuIbl U UX COCTUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHus B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTainyeckasl CBA3b U
METAJUIMYECKAasi ~ KpUCTAIMYECKass  pemérka.  ODJNEKTPOXUMHUYECKUH  psll
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMMUYECKHe CBOMCTBA MeTauioB. OO01ue
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrjaBel (CTanb, YYryH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIITUICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKcuasl u
TUAPOKCUABI HaTpuss M Kanud. l[IpuMeHeHHe WIeNOYHbIX METAUIOB MU HX
COEIMHEHU.



IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TMOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaX0XJI€HUE B IIpupojae. PU3nuecKkne U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs KalblUs (OKCHUI, THUIAPOKCHUI, COJIN).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanyueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AMDOTEpHBIE CBOMCTBAa OKCHAA M TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA xelne3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOJAOW (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblUs, aJlOMUHUS, LIUHKA, JKEJe3a
(1) u xenesa (1), meau (1), HaOIIOACHME U ONMKCAHKE MPOLIECCOB OKPAIIMBAHHUS
IUIAMEHM HMOHAMHM HATpus, Kaius M Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a7a4 1o Teme «BaxkHeimme
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKOIIAA Cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HHM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollell cpeabl (MpenenbHas I0MycCTHUMas
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemuwie ceéazu

Peanuzamusa MexXnpeaMETHBIX CBSI3€M INPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHUS: HAYYHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCUPUKAIUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHUE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TEXHOJIOTUsI, MaTePUAIIbI.

dusnka: wMaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIH/I,
W30TOMBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JAUDJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
pemérka, CIUiaBbl, (U3MYECKHE BEIWYUHBI, €IUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonorus: dorocuHTe3, nprxanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC MCKOIIAEMBbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3IX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI00O3HATENBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3 XWU3HH, OCO3HAHWE IOCICJICTBUN W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora M (WiaM) JHUCKYCCUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBIMOJHEHUS XMUMHUYECKOr0 IKCIepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepCcAJIbHbIE yUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTaBIATh WIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, PEJIAraeMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHIily o0ydenus B 7 Kjiacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

*  OOBSICHATH OTJIMYMS (PU3NYECKUX SABICHUN OT XUMUYECKUX;

*  Ha3bIBaTh HEKOTOPHIC XUMHUYECKUE DJIEMEHTHI U COCTUHCHUS;

*  TIPOBOJUTH MPOCTEUININE ONEpalK ¢ O0OPYTOBAHUEM U BEILIECTBAMU;

*  HaOJIOJATh U ONMKCHIBATH YPAaBHEHUS PEAKIUN MEXY BEIIECTBAMHU C
MOMOIIIBIO0 €CTECTBEHHOTO (PYCCKOTO UJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

*  BBIYMCJITH MAacCOBYIO JIOJIO XMMHUYECKOTO d3JIeMEHTa Mo Qopmyse
COCIMHEHUs, 0OBEMHYIO JIOJII0 Ta3a B CMECH, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBOpe, MacCOBYIO JIOJIO MMPUMECEH;

*  TPOBOJUTH NPOCTEUINIHME pacueThl MO XUMUYECKHM (opMysIaM U
yYpaBHEHUSM PEaKIIN;

*  XapaKTepu30BaTh  CHOCOOBI  pa3leiieHUs  CMeceil, MpU3HAKH
XUMHUYECKUX PEaKIni;

 oOpamarbcss ¢  XAMHYECKOM  TMOCYIOH ®W  Ja0OpaTOpPHBIM
000pya0BaHUEM;

*  pacno3HaBaThb ONBITHBIM MYTEM: KHCIOPOJ, YIJIEKUCIBIM ras,
U3BECTKOBYIO BOAY U HEKOTOPBIE IPYTH€ BEIIECTBA.

*  COCTaBJISITh paccKasbl 00 YUEHBIX, 00 3JIEMEHTaX U BEIEeCTBAX;

*  paboTaTh KaKk CaMOCTOATENbHO, TaK U B Tpymmax.

K xoniy o6yuenus B 8 kiacce mpeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMUXCS YMCHUM:

e pacKpbIBaTh CMBIC] OCHOBHBIX XMUMHMYECKUX TOHSTHI: aTOM, MOJIEKyJa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOMHAST ¥ HEOAHOPOIHAS), BaJICHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISipHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi IOJIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHWE, COJb, DJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasi PEeakKiusi, KiIacCU(UKAIMSI DPEaKIUi: peakiuu
COCIMHCHUS, PEAKIMHU PA3JIOKECHHsI, PEaKIUHU 3aMEIICHHs, PpPEeaKIuH
oOMeHa, PK30- ¥ SHIOTEPMUUYECKHUE PEAKIINH, TETUIOBON P(HEKT peakinu,
SAIpO aToMa, BJIEKTPOHHBIM CJIOM aToma, aTOMHasi OpOuTa b, paguyc
aToMa, XMMHYECKas CBSI3b, MOJIIPHAS W HETOJSpHAs KOBAJICHTHAS CBS3b,
WOHHAs CBsA3b, MOH, KaTHOH, aHWOH, PacTBOp, MaccoBas JOJIS BEIIECTBA
(MpoLEHTHAS] KOHLIEHTpAl1IKsi) B paCTBOPE;



WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHSATHUS MPU ONMMCAHUK BEUIECTB U UX MPEBPAICHUI;
UCIOJIb30BaTh XMMHYECKYI0O CHUMBOJUKY I COCTaBJICHUS (POpMyT
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

OTPENIEeNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCIEHMsI  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY KJIACcCy COCIMHEHUH IO
dbopmynaM, BHJ XHMHYECKOW CBsi3u (KOBAJICHTHAs M HOHHAs) B
HEOPraHWYECKUX COCJIUHECHUSAX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. Menneneena:
J€MOHCTPUPOBATh TMOHUMAHHUE TMEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJ0keHUs B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHWS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaIPO;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymnma)», Manbsie u
OoJIbIIIEe TIEPUOJBI, COOTHOCUTH OOO3HAUCHHMS, KOTOPhIE HMEIOTCSA B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. U.
MeHnpneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 001iee Yucio JIEKTPOHOB
Y PacIpeiesIeHUE UX MO AIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPIKIas ONUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHU COOTBETCTBYIOINX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATH CBOKMCTBA BEWIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX IMPEBpALICHUA B
Pa3IUYHBIX YCIOBUAX;

BBIYUCIIATD OTHOCHUTENIBHYIO MOJEKYJSAPHYIO M MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHYECKOro JjeMeHTa 1o Qopmyre
COEMHEHUS, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

OPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIIBHOW AESTEIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMaTH3aIuio, KiacCUu(pUKAIIHUIO,
BBISIBIICHUE MPUYMHHO-CJIEJICTBEHHBIX CBA3€M — MJI1 U3Yy4YEHUS CBOMCTB
BCIIECTB M XMMHUYECKHX PEAKIUW, ECTECTBEHHO-HAYYHBIE METOJbI



MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJCIUPOBAHUE, AKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

CIeNOBaTh  IIPABWJIAM  TOJIb30BAaHUSA  XMMHUYECKOW  IOCYIOU U
nabopaTopHbIM 00OpYJOBaHUMEM, a TakXke INpaBuiIaM oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOTHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OMBITOB MO TMOJYYCHUI0O U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJIa M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJIEW pPaCTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHUE  DKCIEPUMEHTHI  TI0
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C TOMOIIbIO UHAUKATOPOB
(makmyc, dhenondraneut, METUIOPAHX U IPYTHE).

K xoniy oOyuenus B 9 kiacce npeiMeTHbIE PE3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX MOHSATHUNA: XUMHUYECKHI
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHHUOH, MPOCTOE BEIUIECTBO,
CJI0’)KHOE BEIIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHD
OKHCJICHUSI, XMMUYECKasi PeaKins, XUMUIECKasl CBS3b, TEIIOBOM 3(PdekT
peakIuu,  MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEANEKTPOJIUTBI, JJIEKTPOJIUTUYECKAs IOUCCOLMALMS, pPEaKUUd HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOe paBHOBecHe, OOpaTUMble W
HeoOpaTUMBIE PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBHUTENIb, OKUCIEHHE U  BOCCTAHOBIICHHUE,
aJoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJICHTHAs, MOHHAasi,
METaJUIM4ecKasi), KpUCTaJUIM4YecKass pEmETKa, KOPpPO3Hs METaJIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW pEeaKkUuu, MPEeaeabHO AOIyCTUMAs
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHITUH U
IIPUMEHSATH 3TH NOHATUS [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHU;
UCIIOJIb30BaTh XHUMHUYECKYI0 CHMBOJUKY JJisi COCTaBJICHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOIO COCTAaBa, IIPUHAMICKHOCTHh BEIIECTB K
OmpeNenéHHOMY KJIacCy COEIWHEHUH 1o (opMyrnaMm, BHII XUMHUYECKOU
CB3U (KOBaJICHTHAs, WOHHAs, METaJUIM4YecKas) B HEOPraHMYECKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIMHEHHM, TUIT KPUCTALTMYECKOU
PELIETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cmbich [lepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHHMAaHWE: OIHUCHIBATh M XapaKTEPU30BaATh



Tabinunyto ¢opmy llepruoanyeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB:
paznuyarh MOHATUS «rJaBHas noarpymnmna (A-rpynma)» M «noOodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME TEPUOABI, COOTHOCHUTH
000O3HayeHusi, KOTOpblE HMEIOTCS B NEPUOAUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XAPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB MW 3apsj slpa, OOIIee YUCIO DJIEKTPOHOB U
pacrpesieieHue HMX MO0 DJJIEKTPOHHBIM CJIO0sIM), OOBSICHATH O0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npeaenax MajibIX MEePUOJI0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTbI, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIUU
BEUIECTB, MO TEIUIOBOMY 3(eKTy, M0 U3MEHEHHUIO CTENEeHEW OKUCIEHUS
XUMHUYECKUX DJIEMECHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOLME U cHenupUuyYecKue XUMUYECKUe
CBOMCTBAa TPOCTBIX U CIOXHBIX BEUIECTB, MOJITBEPXkAasi OIMNHUCAHUE
npuMepaMyd MOJICKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi;

COCTaBIIATh YPABHEHUS AJIEKTPOJIUTHUYECKON HUCCOIMAIMU  KHUCIIOT,
IIeJIOUEeH M COJIeH, MOJTHbIC U COKPAIIEHHbIE YpaBHEHUS PEaKlnii HOHHOTO
oOMeHa, ypaBHEHHUS peaklud, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MIOCPEJICTBOM COCTaBIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUA,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBPAIICHU B Pa3IMYHBIX
YCIOBUSX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o QopMmye
COEIMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOUN peaKklny;

coOmogaTh  MpaBWjla  TOJIB30BAHUS ~ XMMHUYECKOW  MOCYIOoM |
nabopaTopHbIM  000pYyTOBAaHMEM, a TakKe TpaBwia oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 1O BBINOJTHEHUIO
7a00paTOPHBIX XMUMHYECKUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3o00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);

OPOBOJIUTh  PEAKIUH, MOATBEPKAAIOIINE  KAaYeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJ-,
noaua-, kKapobonat-, ¢ocdar-, cuiMkar-, Ccyibpar-, TUIPOKCUI-UOHBI,



KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpPaX HEOPTaHWYECKHUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIIUU MBICITUTEIILHON NeATETbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, O0O0OOIIeHHEe, CHUCTeMaTU3alNIO, BBHISBICHUE
NIPUYUHHO-CIICJICTBEHHBIX CBS3€H — I WU3YYCHHS CBOWCTB BEIIECTB H
XAMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOAbl TIO3HAHHS —
HAOJIFO/ICHHE, M3MEpEHHEe, MOJCIUPOBAHUE, SKCIICPUMEHT (pCaJIbHBIN WU
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
B Ton DJIeKTPOHHbIE
B Tom udpoBbIe
Ne n/m KoJuuyecTBo umcie, unene, | (1WHEP )
HaumeHoBaHue pa3aeioB 4ACOB KOHTP. Jabop. 1| oOpa3zoBaTeSibHbIE
paé. nggT' pecypceel
®da3a 3anycka (COBMECTHOE MPOEKTHPOBaHUE U IUIAHHPOBAHUE Y4eOHOr0 roaa)

| XUMUA B IICHTPE €CTECTBO3HAHUS 11 ’ 2 Bubmaotexa LIOK

HEHTP https://m.edso0.ru/7f41837¢
@da3a MOCTAHOBKH U PelIEHUs CHCTEMBI Y4eOHBIX 3a1a4
bu6moreka [IOK
M
. ATCMATHIE B XHMH o 1 1 https://m.edso0.ru/7f41837¢
11 SIBieHUs, IPOUCXOASALINE C BEILIECTBAMU 11 1 3 h ttpgﬁgégizzgﬁiggﬁ?ﬂc
PedanexcuBnas ¢aza
bu6mmoreka [IOK
P - -
v ACCKA3BL O XHMHH 3 https://m.edsoo.ru/7f41837¢
Peseps
HTroro 34 2 6



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

8 KUIIACC

KoaudecTBo 9acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK
' MIPAKTHYECKON JIEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
Bopopon. Ilonsitue o kucnorax bu6moreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitre 06 bu6moreka [IOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.

Xumn4deckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu

3.1

[Iepronnueckuii 3aK0H U

7

bu6mmoreka [JOK



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

IIepuoanueckas cucrema
XUMUYeCcKuX dneMeHToB 1. Y.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

32 ORHCIHTENBHO- 8 ftffsﬂ/lff:é{;f r(3/I§f41837c
BOCCTAHOBUTCJIbHBIC PCAKIINN
bubmnoreka [IOK
Hrroro no paszerty 15 https:// m.edSO(])_.I ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa HOK
https://m.edso00.ru/7f41837¢
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 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

XHWMUA. BBOJIHBIN KYPC. 7 KJIACC.

Xapaxkrepucry Meranpeagmernbie YY /|
OCHOBHOE _ | xa ocHoBHBIX
Jransl yueOHOI BH/I0B
Ne | Tema ypoka |n/m conepianue JaesiTeJIbHOCTH. Do HesATeTbHOCTH JInuHocTHbIE YY /|
TeMbl, TEPMUHBI pMbI paGoTHI OcnoeHme Mo3naBarebHbIe| PerynsaTuBnnie| KoMmmyHukaTus
H NOHATHS YV Yy Hele YY/I
npeAMeTHBIX
3HAHHUH
®a3a 3anycka (COBMeCTHOE NPOEKTHPOBAHUE U IVIAHMPOBAaHNeE Y4eOHOI0 rojia)
Pa3nen 1. Xumus B nenrpe ecrectso3Hanusi(11 u)

1 |Xumus xak 1/11|EctectBo3Hanue —|BBoaHbIl ypok -  [OObsicHAOT  |Bigenstor u CocTaBisoT ITnanupyror HcnpIThIBaoT yaeOHo-
4acThb KOMIUIEKC HayK O |[[IOCTaHOBKa pOJIb (dbopMyTUpPYIOT  [mTaH U o01ue croco0b!l [T03HABATEIBEHBIN
€CTCCTBO3HAHUSI. npupone: Gpu3nky, [yaeOHOM 3amaun. [XUMUYCCKUX  |[TO3HABATEIBHYIO [[IOCJICAOBATENEH |[paOOTHI. HHTEPEC K HOBOMY
[Ipenmer xumumu, XMMUH, ONOJIOTHHN 3HaHUH B 1ens. OCco3HaHHO |0CTh AeHcTBHUA. |OOMEHHMBAIOTCS |y4eOHOMY MaTepHaily U

1 reorpadun. KI3HH U IPOM3BOIBHO  |CTaBsT y4eOHYIO|3HAHMSIMH MEXTy|CIIoco0aM perIeHus

[lonoxuTenbHoOE U YeIIOBEKa. CTpOAT peueBble [3a7auy Ha 4JIEHaMH TPYIIIBI[HOBOH 31241

OTpUIATEIBHOE BBICKA3bIBAHUS B [OCHOBE TUTSL TIPUHSITUS

BO37ICHICTBUE YCTHOU H COOTHECEHHUS  [dIPPEKTUBHBIX

JeTIOBCKA Ha MTUCHMEHHOM TOTO, YTO Y’)K€  |COBMECTHBIX

MPUPOIY dhopme. U3BECTHO U pereHui.

YCBOCHO, U TOTO,

[Ipenmer xumumn. o eme

Tena u BemecTna. HEH3BECTHO.

CaoiicTBa

BEIIECTB KaK UX

WHANBUYaJIbHEIC

[IPU3HAKH.

CaoiictBa

BEIICCTB KaK

OCHOBA MX

MIPUMCHEHIISL.
MeTo1b1 2/11{Ha6monenne kak |YpoK H3ydeHusI OOBSCHSIOT Onpenenstor [ IppHIMAaroT YmeroT (1 3HaIOT OCHOBHBIE
M3y4eHUs OCHOBHOM METOJl [HOBOI'O MaTepHaJIa. [pOJib METOAOB B/OCHOBHYIO U MO3HABATEIBHY |Pa3BHBAIOT MOpaJbHEIC HOPMBI U
€CTECTBO3HAHUSI. [TO3HAHUS [MPaKTUYECKON [BTOPOCTENIEHHYIO [0 LEJb, CIIOCOOHOCTB) C  |OPUEHTHPYIOTCSI HAa UX




OKPY>KaIoIero NEeSTeIbHOCTH  [MH(OpMaLHIO. COXPAHSIOT €€ [TOMOIIBI0 BBIITOJTHECHUE.
MHpa. Y CIOBUSA roAeH. Brinsurator u [pu BOIIPOCOB
[IPOBEICHUS O0OCHOBBIBAIOT  [BBIIOJIHEHUHM  [IOOBIBATH
HaOJIIOICHHUSL. TUTIOTE3BI, YUeOHBIX HEJOCTAIOIIYIO
['unoresa, kak [IpEAJIararoT neficTBui nHPOPMALIHIO.
[IPETIONOKEHHE, CIOCOOBI UX [MposiBrsitoT
OOBSICHAIOIIEE WITH IPOBEPKH. YBa)KUTEJIBHOE
[peICKa3bIBAIOIIE OTHOIIICHHE K
€ MpOTeKaHue napTHepam,
HaO0II0]TaeMOT0 BHUMAaHHE K
SABJICHHUAA. JIMYHOCTHU
OKCHEpPUMEHT. JIpyroro,
JlaGopaTopusi. aJIeKBaTHOE
3KCHepI/IMeHT MEKIIMNYHOCTHOC
mabopaTOPHBIN U BOCTIPHSTHE.
JTOMAIIHUMN.
CriocoOsbI
(bUKCHPOBAHUS
pEe3yIBTaTOB
YKCIIEPUMEHTA.
Crtpoenue
[UTAMEHH CBEUH,
CYXOr0 TOpIOYEro,
CIIHPTOBKH.
IMpaxkTuyeckas |3/11|IkcnepumeHTa B Y pOK YCBOCHUS Onpenensitor  |BoccranasnmuBatot|[Ipeasocxumiato |Onpenensor 3HAIOT OCHOBHBIE
padora Ne Hble OCHOBBI HaBBIKOB U YMEHUI1 [OCHOBHOE PEAMETHYIO T pe3yibTaT U |UeNH B (PYHKIUH [MOpaIbHBIE HOPMBI U
1 «3HaKOMCTBO C xumuu. [Ipasmma XIMUYIECKOE  |CHTYaIHIo, YpOBEHB YIaCTHUKOB, OPHEHTHPYIOTCS Ha HX
11a00paTOPHBIM 0e301aCHOCTH TIPH 000pyI0OBaHHE. |OMMMCAHHYIO B YCBOSHUS (KaKoH|CriocoObI BBITIOJTHEHHE.
000opyIoBaHHEM. paboTe ¢ enKuMH, [Ipapwia Th. [3amaue, myrem Oynmer B3anMopeicTBUs. [MICIIBITEIBAIOT yaeOHO-
[IpaBuma TOPIOYNMH H nepeOpMyIIHPOB |pe3ysIbTat-). OOMEHHBAOTCS [I03HABATEILHBIN
TEXHUKA TOKCHIHBIMU AHUS, CraBsT y4eOHYIO3HAHIAMA MEXIy[HHTEpEC K HOBOMY
0e30MmacHOCTH BEIIECTBAMH. VIIPOIIEHHOT O 3amady Ha YIeHaMH TPYNIIbl[ydeOHOMY MaTepruany
mpu padore B mepeckasa TeKCTa, [OCHOBE IUTST TIPUHSITHS
XIMIIECKOM C BBIICIICHHEM cooTHeCeHUS  |P(PEKTUBHBIX
KaOMHETE». TOJHKO TOTO, UTO Y’)K€  |COBMECTHBIX
CYLIECTBEHHOM  |M3BECTHO U pELIEHUN.
IUTSL peTIICHUS YCBOCHO, U TOTO,|YdaTcs
3a1a9u 4TO eIIe VIIPaBIATH




uH(pOpMaLuy. HEHU3BECTHO. MOBEAECHUEM
napTHepa
IMpaxruyeckas |4/11|Habmonenne 3a  |Ypok ycBoeHuUs Yyarcs Boinonustor Buocst Pa3BuBaroT OpueHTupyoTCs Ha
padora Ne ropsieit cBedeil. |HaBBIKOB M YMEHHUiL.[paboTaTh cO  [yueOHO- KOPPEKTHBBL U |[yMEHHE MMOHUMaHUEe IPUYNH
2 «Habmonenne YcrpoiicTBo CIMPTOBKOHM.  [[MO3HAaBATENbHBIC (IOMOJIHEHUS B [MHTETPUPOBATHCSI|ycIieXa B yueOHOU
3a ropsiei CIIUPTOBKH. [Ipaswia Th. |neiicTBus B Croco0 CBOMX (B TpyHIy e TEIBHOCTH.
cBeueH. [IpaBuia paboTsl ¢ MaTepUaIi30BaHH |1EHCTBUI B CBEPCTHUKOB U
Y cTpolicTBO HarpeBaTeIbHBIMU Olf 1 YMCTBEHHOH |ciydae CTPOUTH
CIIUPTOBKH. npubopaMu. hopme. pacXOXXIEHUSA  |IPOAYKTUBHOE
[IpaBuia paboTh] OCO3HaHHO U STaNoHa, B3aMMOJICHCTBHE
c IPON3BOIIEHO [peasbHOTO CO CBEpCTHUKAMH
HarpceBaTCIIbHBIM CTPOAT PEUCBLIC }IeﬁCTBHH 1 €ro |1 B3POCJIbIMHU.
1 IprOOpaMm. BBICKa3bIBAHUSA B |[IPONYKTA. YMeroT
YCTHOM U Cnu4aroT CBOH  [peacTaBisATh
MICbMEHHOMN croco0 KOHKpETHOE
hopme. neicTBUS C COJIEpXKaHKE U
ATAJIOHOM. COO00IIATH €ro B
IIUCbMEHHOM U
ycTHOU (popme.
Mopnenuposanwue|5/11|Moaenn kak 'YPOK n3yueHus 3HaIOT Briienstor u CanvaroT YMmeroT M CnBITEIBAIOT SMIATHIO,
abCcTparnpoBaHHbI |[HOBOI'O MaTepHalia. [OCHOBHbIE ¢dbopMymupyoT  |crrocol u MPEACTAaBIATh  [KaK IIOHMMaHHE TyBCTB
€ KOInu reorpaIecKu [T03HABATEIBHYIO [pe3yIbTaT CBOMX|KOHKPETHOE IpYTHX JOAEH ’
M3ydaeMbIX e, TEITh. mericTBHIA ¢ COZICp)KaHHE M |COIEPEKIBAHUE UM.
00BEKTOB 1 ouonornyeckre (OCyIeCTBISIIOT  [3aJTaHHBIM coo0maTh ero B (IIprHUMArOT IIEHHOCTH
[TPOLIECCOB. (u3udecKkne  |[TOUCK U HTAJIOHOM, MUCBMEHHOW U [IPHPOIHOTO MHpA.
MoIeNA. YMeOT [BBIICIICHHE oOHapyxuBarT [ycTHOU (hopme. C
Monermn B MX pa3inyaTh. [HEOOXOANMOH OTKIIOHCHHUS H  |JOCTaTOYHOU
brsn. uH(pOpMAaIIHH. OTJIAYHS OT MIOJTHOTOU U
Onextpodopras YcTaHaBIMBAOT [9TajgoOHA. BHOCAT|TOYHOCTEIO
MalHa Kak PUINHHO- KOPPEKTHBH U |BEIPA’KAIOT CBOU
abcTparuposaHHas CIICJICTBCHHBIC  |OTIOTHCHUS B |MBICIIH B
MOZLCIIB MOITHHH. CBSI3H, JIETAI0T COCTaBIICHHBIC |COOTBETCTBHUU C
Monemu B 0000mIeHNS, TUTaHE. 3amagamMu U
Gronorun. BEIBOJIEL. . OueHUBAOT YCIOBUSIMHU
bronormIeckue JOCTUTHYTBIH  |[KOMMYHHKAIIHH.

MyJsDxu. Mopenu




B XHMHH: pe3yJbTar.
MaTepuabHbIe U
3HAKOBBIE
XumMuyeckas 6/11|Xumuueckue KomO6unaupoBanssl [Onpenernsiior  (Beraenstor CamocrostensH |Pa3BuBaroT HmeroT crnocoOHOCTH K
CHMBOJIHKA. 3Haku. MIx i ypok MOJIO’KEHHE KOJIMUECTBEHHBIE [0 OPMYIUPYIOT [yMEHHE CaMOOIIEHKE Ha OCHOBE
00o3HaueHue, XUMHUYECKOTO  [XapaKTepPUCTUKU |[TO3HABATEIbHY [MHTETPUPOBATHCA|KPUTEPHEB YCIIEUTHOCTH
[IPOU3HOLICHUE U SIeMeHTa B 00BEKTOB, 0 1[eJIb U CTPOST [B TPYIILY y4eOHOM e TeTbHOCTH.
uHpopManus, [IEPUOJNYECKOH|3alaHHbIE eiicTBUS B CBEPCTHHKOB,
KOTOPYIO OHH CHCTEME. CJIOBaMHU. YMEIOT [COOTBETCTBHHM C [CTPOHUTH
HECYT. Yyarcs BBIOMpATH Hell. Cu4aoT  |IPOTyKTHBHOE
XHUMHUECKHE Ha3bIBaTh CMBICJIOBBIE CBOI1 cr10c00 B3aHUMOJICHICTBHE,
dhopmynsl. x XUMHYECCKUE CIMHMIIBI TEKCTA M |ICHCTBHS C AJICKBATHO
o0o3HaueHHE, IIEMEHTHI. YCTAHABIUBATE  [9TAIOHOM HCIIONB3YIOT
TIPON3HOIICHUEC U OTHOLLICHUA PEYCBLIC
nH(popMaIus, MEXy HUMU cpencraa Ui
KOTOPYIO OHU JTUCKYCCUH H
HecyT. IHIeKChl 1 apryMeHTarnuu
KO3 DUITCHTBI. CBOEH IO3UIINU
Xumus u 7/11{[TonsTHE 00 YPOK u3yueHus OOBSCHAIOT Oco3HaHHO U CocTaBisioT Berynator B UcnbIThIBatOT 4yBCTBO
¢duzmKa. arperaTHoOM HOBOT'O MaTepura’a. [yHUBEPCAJIbHOC [[IPOU3BOJILHO TUTaH U aJIor, CONPUYACTHOCTH H
Y HIBEpCANTBbHBINA COCTOSIHAU Th CTPOSIT pEUEBBIC  [OCIIEIOBATENBH [yIaCTBYIOT B TOPIOCTH 32 CBOIO
XapaxTep BEIIICCTBA. MOJIEKYJISIPHO- [BBICKA3BIBaHUS B |OCTh ACHCTBUH. [KOJUIEKTHBHOM |Pomumy.
[MOJIOKCHU I ["a3z000pa3nsie, KHHETHYECKOW |yCTHOM 1 OnpenensoT  [o0CyxkIeHUU
MOJIEKYIISIPHO- KHITKUE U TCOPHUH. MTUCHMEHHOM MIOCJICIOBATEINEH |[Tpo0JIeM, ydaTcs
KHHETHIECKOMN TBEpABIC dhopme. OCTb BJIAlETh
TEOPHHU. BELIECTBA. [IpuMeHsroT MIPOMEKYTOUHBI |MOHOJIOTHYECKOM
Kpucrannmaeckue METOBI X LIEeJIEN C U IAAJIOTUYECKON
1 amopdHbBIE UH(OPMAIIMOHHOT [y4eTOM dbopmamu peun.
TBEp/bIE 0 TIOWCKaA. KOHEYHOI'0
BemiecTBa. Pusnue pe3ynbTaTa.
CKHE U
XIMUIECKHE
SIBITCHUSL.
XUMHS 1 8/11{[Torstue 06 'YPOK U3yUdeHUs Onpenenstor  |YcranaBnuBaioT —|OCO3HAIOT YmMmeror
¢u3mka. arperaTHoOM HOBOI'O MaTepuaa. [0COOCHHOCTH  |[PHYMHHO- Ka4ecTBO U MIPEICTABIATD




ATperaTtHbie COCTOSIHU U CTPOCHHSI CJI€ICTBEHHEIE YPOBEHB KOHKPETHOE
COCTOSIHUS BCIIICCTBA. BEILIECTB. CBSI3H, JICIAIOT YCBOGHHUSI. coJiepKaHue
BEIIECTBA. ["azo00pa3Hsble, YMeT 00001IIeHN, O1eHUBAIOT €0001IaTh €ro B
PKUALIKHE U pa3nuvaTh U |BBIBOJBI. . YMEIOT |JOCTUTHYTBIH  |TMCHMEHHOH U
TBEPJIbIC XapaKTepU30Ba [3aMEHSThH pe3yJbTar. ycTHOU (opme.
BCIIIECTBA. Th arperaTHBIC |[TCPMUHBI
Kpucramiueckue COCTOSIHUS OIpeICTICHUIMH.
1 aMop(HbIe BELIECTB.
TBEpABIE
BemectBa. Dusnue
CKHE U
XUMHUUYCCKHUEC
ABJICHU .
9 | Xumusau 9/11Teomoruueckoe  |KombuHupoBaHHbI [OOBSICHIIOT Broigensitor CamocrosrensH (Pa3BuBaroT CrnenyroT B cBOEH
reorpagusi. CTpOCHHUE i ypok TEOJIOTMYECKOE [KOJTMYECTBEHHBIE |0 (DOPMYITUPYIOT [yMEHUE e TEIbHOCTH HOPMaM
MJIaHEThI 3eMIISL: CTpOEHHE XapaKTEpUCTUKHU ([[IO3HABATEIIbHY |MHTETPUPOBATHCA[IPUPOLOOXPAHHOIO U
PO, MAHTHS, 3eMIIH. 00BEKTOB, 10 1EJIb U CTPOST [B TPYIILY 3JI0pOBbECOEPEraroIIero
muTocdepa. Paznuuaror 3aJaHHEIC IeliCTBHS B CBEPCTHUKOB, [TOBEIEHHUS.
ONEeMEeHTHBIN MUHEpaIbI. CIIOBaMH. YMEIOT |COOTBETCTBHH C |CTPOHTH
COCTaB BBEIOMPATH Hell. CTuyaoT  |IpOyKTUBHOE
T€OJIOTTYECKUX CMBICJIIOBEIE CBOI1 c1oc00 B3aMMOJCICTBHE,
COCTaBHBIX YacTei €MHHNIIBI TEKCTA M |ICHCTBHS C aJIeKBAaTHO
[IAHETHI. YCTaHABIIUBATh  |[9TAIOHOM HCTIOJIB3YIOT
MuHepaibl 1 OTHOLIICHMS peueBbie
TOPHBIE TOPOJIBI. MEKITy HUMH CpencTBa Jyis
MarmaTH4yecKue u JTUCKYCCUH H
oca04YHEIe apryMeHTaIiu
(opranudveckue u CBOEH IMO3MIUN
HEOpPraHWYECKHE,
B TOM 4YHCJIE U
rOpIOYHE)
TOPO/IBI.
10 | Xumus u 10/1|neoprannueckue |KoMOMHHpOBaHHBI [Pa3mudaroT BoccranapmuBatot|CamoctostenbH |C moctaTouHoi  (McbIThIBalOT y4eOHO-
OHOJIOrHSL. 1 |(Bomawm i YPOK. OpraHWYECKHE [[IPSIMETHYIO 0 (hOPMYTUPYIOT [TOJTHOTOH H IMO3HaBaTEILHBIN
MUHEpaJIbHbIE Jad CUTYAIHIO, MMO3HABATEIbHY |TOYHOCTBIO HWHTEpPEC K HOBOMY
COJIH) U HEOpPraHWYECKH [ONTUCAHHYIO B 0 T1EJTb U CTPOSIT [BBIPAKAIOT CBOM |ydeOHOMY MaTepray u
OpraHWYECKHE € BEIECTBA. 3amade, MyTeM IeliCTBHS B MBICIIHU B criocobaM perieHus
(OenKH, KUPHI, OOBACHSIOT nepeOpMYIUPOB [COOTBETCTBHHM C |COOTBETCTBHH C




YIJIEBOADI, POJIb BOABI U aHus, Her. ClauJaroT 3aJa4aMu U HOBOM 3aja4u

BUTaMUHBbI) xJopodminia  [yIpoOIEeHHOT O CBOI1 crtoco0 YCIOBUAMM

BEILIECTBA. UL KU3HU [IepecKa3a TEKCTa, [NEHCTBU C KOMMYHUKaI[UU.
UEIIOBEKA. C BBLJCIICHUEM 5TaJIOHOM YMEIOT Cllyl1aTh

[Ipocrbic n TOJIBKO U CIIBIILIATH JPYyT

CITOAHBIC CYLIECTBEHHOH Ipyra

BEIIECTBA, UX 1 pertenHs

POIb B 3a1a41

YKU3HEIEATEIIBHOC urbOpMAIIHH

TH OpraHU3MOB.

buonornyeckas
pOJIb BOZIBI B
SKUBOU KIIETKE.

®dortocunrtes. Ponp
xjiopoduiia B
¢dorocunTese.

buonoruueckoe
3HAYCHHE )KUPOB,
0enKOB, Y(hUPHBIX
MaceJl, yriIeBOIO0B
1 BUTAMHHOB JIJIS
KI3HEICATEITEHOC
TH OPraHU3MOB.

KauectBennsie |11/1|[TousTre 0 YPOK yCBOCHHS 3HAOT AHaJH3UPYIOT CoCTaBIISAIOT O6OmenuBaroTCs |OpHUEHTHUPYIOTCS B
[peakIuy B 1 |KayecTBEHHBIX  |HABBIKOB M YMCHHII[KAUCCTBEHHBIE |00BEKT, BRIACIAA |[UIaH U SHAHUSMU MEXKITy|HPaBCTBEHHOM
XMMHH. peakusIxX Kak o peaknuy Ha CYILIECTBEHHBIC M  [[IOCIICIOBATEIBH [WICHAMH TPYIIIHI [COAEPKAHUN U CMBICTIC
peaKIHsX, KHCIIOPOL, HECYIIICCTBEHHBIE |OCTb NEUCTBUM. |IJIS IPUHATHS  [COOCTBEHHBIX ITOCTYIIKOB
BOCITPUHIMAEMBIX VTIIEKUCIBIN Ta3npusHaki. CTpost|OnpenensioT |9 PEeKTUBHBIX
OpraHONENTHYECK 11 N3BECTKOBYIO |JIOTHYECKHE IIETIH [[I0CTIEI0BATENBH [COBMECTHBIX
1 C IOMOIIBIO BOZY. paccyXaeHui OCTb PEIICHUM.
3peHus, CIyxa, MIPOMEKYTOUHBI |YMET OpaTh Ha
00OHSIHHUSA. X LeJIeN ¢ ceOsT UHUIATHBY
AHATUTHIECKUI YIETOM B OpraHH3alUH
b dekr. KOHEYHOT'0 COBMECTHOI'O
Omnpenensemoe pe3ynmbTara eHCTBIS
BEIICCTBO U

PCAKTHB Ha HECTO.




Bo3MO0OXHOCTE
W3MEHEHHS UX
[pOJH Ha
[IPOTUBOIOJIOKHY
0.

da3a NOCTAHOBKH U peuieHust CUCTEMbI yqeﬁmﬂx 3aga4

Pa3nen 2. MaTtemaruka B xumuu (9 9)

12 |OtHocutenbHbie |1/9 ([TonsTHE 00 YPOK yCBOEHHUS [latot Boccranasnusarot|[IpenBocxumiato |Onpeaenstor HcnbIThIBaOT yaeOHO-
aToMHas U OTHOCUTEJIbHOM  [HABBIKOB M YMEHUIL [OIIpEEICHUE  |IPEAMETHYIO T pe3ynbTaT U |UENH U (PYHKIUH [[T03HABATEIbHBINA
MOJIEKYISIpHAas aTOMHOHU U XUMHUYECKOH  [CHTyallHIo, YPOBEHD YYaCTHUKOB, HMHTEPEC K HOBOMY
MaccChl MOJIEKYJIS PHOM hopmyIbI ONMHUCaHHYIO B YCBOSHUS (KaKoH|CriocoObI yaeOHOMY MaTepuaty u

Maccax Ha OCHOBE BEIIIECTBA, 3amaye, myTeM Oynet B3aMMOJICHCTBHSL. |CTIOCO0aM PELICHHSI
BOJIOPOJTHON (G opMyYITHPOBKY [epedOpMYITHPOB [pe3yIbTaT-). OOMEHHBAIOTCSI [HOBOH 3a1a4u
€IUHHLIBI. 3aKOHA aHus, CraBsT yIeOHYIO|3HAHISIMU MEXITY
Omnpenencaue MOCTOSTHCTBA  |YIIPOIIICHHOT'O 3amady Ha YJIEHAMH TPYIIITHI
OTHOCHUTEJIBHOU cocTaBa. [€pECKa3a TEKCTa, |OCHOBE JUISL IPUHATHS
ATOMHON Macchl C BBIJCJICHUEM cooTHeCeHUSI |9 PEKTUBHBIX
XUMHUYECKUX TOJIbKO TOr'0, 4TO YK€  |COBMECTHBIX
SJIEMEHTOB T10 CYIIIECTBEHHOW  |M3BECTHO U pEIIeHUH.
taonuue 1.1. LTS peIICHH ST YCBOEHO, M TOT'O,|Y4arcs
Menneneesa. 3a1a4u YTO e1e YIpaBJIATh
Haxoxnenue WH(pOpMAITIH HEWU3BECTHO ITOBEACHUEM
OTHOCHUTEJIHOU napTHepa
MOJIEKYJISIPHON
Macchbl 110
hopmyie
BeLeCTBa KaKk
CYMMBI
OTHOCHUTEJIbHBIX
ATOMHBIX Macc
COCTaBJISIFOILIUX
BELIECTBO
XUMHYECKUX
3JIEMEHTOB.
13 [MaccoBasg nons (2/9 |[Tousarue o [ IpoaykTUBHBII Brraucasior 'VYMEIOT BBIBOAUTE |(OLIEHUBAIOT Yyarcsa HcnbIThIBatOT yueOHO-

XUMHYCCKOI'O

MAaCcCOBOH JIOJIE

MacCOBYIO

CJICACTBHUA U3

TOCTUTHYTHIN

yCTaHAaBJIMBATh U

MO03HaBaTEeNbLHBIA




JJIEMEHTA B XHMHYECKOT O YPOK 010 UMCIOIIUXCS B pe3yJbTar. CpaBHHBATH HHTEPEC K HOBOMY
CIIOKHOM hieMenTa (W) B XUMHUYECKOTO [yCIIOBHHM 33Jaudl  |BBIOENSIOT U |pa3HbIe TOYKH  |y4eOHOMY MaTepHaiy u
BEILIECTBE. CIIO)KHOM DJIeMeHTa B TAHHBIX. OCO3HAIOT TO,  [3PEHHs, IPESXKAE [Cr1oco0aM pereHus

BEILIECTBE U ee coequHEHHH  |BbInemnsror 9TO yIiKE 4eM MPUHUMATh [HOBOM 3a1a4u
pacuer 1o (hopMmanbHYIO VCBOCHO U YTO |pEIICHUE U
bopmyne CTPYKTYpPY 3a[auH [|ellle OAJIKUT |1eNaTb BHIOOP.
BEILIECTBA. YCBOGHHIO, YMET ClyIiath
0CO3HAIOT U CIIBIIATH JPYT
Ka4yecTBO U npyra
YPOBEHb
YCBOCHUS

14 [Yucteie 3/9 |[lonsitie o Pemenue yactHbix ([IpuBomst OcymectBisitoT  |CTaBsT yueOHyro|YuaTcs OpueHTupyoTcs B
BCIIICCTBA U YHCTOM BCUICCTBC |[3aaa4 - IIPUMEPBI IIOUCK 1 3aJa4dy Ha APryMEHTUPOBAT (HPAaBCTBEHHOM
CMECH. u 0 cMecu. CMeCH |0OCMBICIICHHE, YHCTBIX BBIJIC/ICHHC OCHOBE b CBOIO TOYKY  [COAEPIKAHUHU U CMBICTIC

ra3oo0pasHbie KOHKPETHU3AIMsI U [BEIIECTB U HEOOX OUMON COOTHECCHUsSI  [3pEHHs, CIIOPUTH [COOCTBEHHBIX ITOCTYITKOB
(BO3mYX, oTpaboTka HOBOro |cMeceil. [laroT |nHpOpMAaIHH. TOTO, YTO Y)K€  |M OTCTAauBaTh
[IPUPOIHBIN Ta3), |crocoba AeiCTBHUA. [XapaKTepHCTHK |BeiaensioT u WU3BECTHO U CBOIO TTO3UITUIO
xuakue (HedTr) n y CMECeid. (opMyITHpPYIOT  [YCBOEHO, M TOTO, [HEBpaskIeOHBIM
TBEp/IbIC (TOpHBIC mpobiemy. 4YTO ele LTSI OTIIIOHEHTOB
[TOPOJIBI, AHaATU3HPYIOT HEM3BECTHO. o0pazoM.
KYJIMHAPHBIE). 00BEKT, BBLACIISS WuTepecyrorcst

CYILIECTBEHHBIC H qy’KUM MHEHHEM
Caecn HECYIICCTBEHHEIE Y BBICKA3BIBAIOT
TOMOTCHHBIC I TPU3HAKH. CBOE.
reTCPOTCHHBIE.

15 |O6wvemnas nons |4/9 |[lonstre 06 Pemenne yue6noii ([IpoBomst OcymectBistor  ([IppHUMaroT Berymarot B CrnenyroT B cBOCH
KOMITOHEHTA O0BEMHOI JIoNe  [3a/1a4M - IOUCK B [pacdeT o0beMa |[IOUCK U MMO3HABATEIbHY |IHAJIOT, eI TeNEHOCTH HOpMaM
ra30BOW CMeECH. (¢) KoMIIOHEHTa |OTKPBITUE HOBOT'O |KOMIIOHEHTa  |BBIICIICHUE 10 T1eTTb, Y4acTBYIOT B MPUPOFAOOX PAHHOTO

ra3oBOi CMecH. [croco0a JAeMcTBUs. [ra30BOM CMeCH |HEOOXOaUMOI COXPAHSIOT €€ |KOJUIEKTUBHOM  [[TOBEICHUS.
10 ero WHpOpPMALIMHA. .  [IpH 0o0CyKIeHnn

Cocras Bo3nyxa 1 00BEMHOIA 1071 AHATIM3UPYIOT ~ [BBLINOIHEHMH  |MpoOJeM, ydarcs

LPUPOHOIO I'asa. 1 HA00OPOT.  |0OBEKT, BHIAENAS |yd4eOHBIX BJIAJETh

Pacuer o0pema CyIIeCTBEHHBIE U |IeiCTBHiA, MOHOIOTHYECK O

KOMIIOHCHTA HeCyIIeCTBEHHbIE [peryIupyIOT  |M AMATOrHuecKoi

a30BON CMECH TI0 PU3HAKH. Bech Mmpolece ux [popMaMu peur B

ero o0bEMHOI

Brineasior n

BBITIOJIHCHU S 1

COOTBCTCTBHH C




o11€ ¥ Ha00OPOT. hopMyTUPYIOT  [UeTKO rpaMMaTH4YeCKUM
mpobiaemMy BBIITOJTHSIOT uu
TpeOOBaHUS CHHTaKCHYCCKHM
MMO3HABATEIBHOM [1 HOpMaMu
3aJa4u. POJIHOTO SI3BIKA.

16 |MaccoBas mons |5/9 |[lousiTre o Pernenue yueOnoii ([IpoBoast 3BiiekaoT CamocrostenbH [C gocratouHoi |['0TOBHOCTH U
BelIeCTBA B MaccCOBOI JIoJie  [3a7auu - TOUCK U [pacyeT Macchl |HEOOXOAUMYIO 0 (hOpMYIUPYIOT [IOTHOTOH U CIOoCOOHOCTH K
pacTBope. BemecTBa (W) B [OTKpBITHE HOBOTO [PaCTBOPEHHOTO [MH(MOPMAIIMIO U3 |[[IO3HABATENbHY |TOYHOCTBIO BBIITOJTHEHUIO 1IPaB U

pacTBope. croco0a JeiCcTBus. [BEIIECTBA MO |IPOCIYIIAHHBIX  [fO I[eJIb U CTPOSIT [BRIPAKAIOT CBOM |00sI3aHHOCTEH yUCHUKA;
PaCTBOpI/ITeHL 4 MaccCe paCTBOPaA|TCKCTOB ,Z[eﬁCTBPIS[ B MBICJIN B ONTUMU3M B BOCIIPUATUH
[PacTBOpPEHHOE 1 MacCcOBOH Onpenenstor COOTBETCTBHUH C |COOTBETCTBUU C [MHpa

BeniecTBo. Pacuer none OCHOBHYIO U HE. 3aJjauaMu 1

MAacCChbI [PaCTBOPEHHOIO [BTOPOCTENEHHYIO YCIIOBUSMU

PacTBOPEHHOTO BeIIeCTBA U UH(OpPMAIIHIO. KOMMYHHUKAITHH.

BEIIECTBA 110 pyrue IIposiBasroT

Macce pacTBopa MOTU(UKAITIOH TOTOBHOCTH K

MacCOBOM J10J1e HBIC PACUCTHI C 00CYKICHUIO

[PacTBOPEHHOTO HCIIONIb30BAHUE Pa3HBIX TOYEK

BEIIECTBA U M 3THX 3pEHHUSL.

npyrue TTOHSTHH.

MO (DUKAITUOHHBI

€ pacueTsl ¢

MCTIOJIE30BAHNAEM

STUX MOHSTHH.

17 |IpakTuyeckas |6/9 |IxcnepruMeHTaIBH|Y pOK 3HAI0T, KaK YcranaBnuBatoT |OneHHBaOT YmeroT [TorpebHOCTE B
padora Ne3. bIe OCHOBBI XHUMHHM [MCCICOBAHUSA M [0OpamaTscs ¢ |[IpUIHHHO- TOCTUTHYTBIA  [IPEACTABISITh  |CAMOBBIPAXKEHUH U
«[IpuroroBieHu pedaekcun XIMUYIECKOH  |CIIEICTBEHHBIE  [pe3yJIbTaT. KOHKpETHOE caMmopeanu3any,
€ pacTBopa ¢ [1pamia TOCYI0U U cBs3u. CTposIT Oco3HatoT COoep)KaHWE U |CONMAIIBHOM ITPU3HAHNH;
3aJaHHON GesonacrocTH npn 1a00paTOPHBIM |JIOTHIECKHE e [KA9eCTBO U COOOIIATh €ro B [OpHEHTALNS B
MAaCCOBOM JOJIEH padore ¢ enKnMH, 000pyIOBaHHE |paCCyKICHHM. YPOBEHB MMACBMEHHON U |0COOCHHOCTSIX
[PaCTBOPEHHOTO TOPIOHMHI 1 M CTpyKTypUpPYIOT [yCBOCHUS YCTHOM (popMe  |COLIMaJIbHBIX OTHOLIEHUMN
BEIL[ECTBA). TOKCHIHBIMI SHAHUS ¥ B3aMMOJIEHCTBUI

BEIIECTBAMH.

18 [MaccoBas nons [7/9 |[Tousarue o [ IpoaykTUBHBII [IpoBoasT 'VYMEIOT BBIBOAUTE |(OLIEHUBAIOT Yyarcsa Oco3Haror

MprMeceit. YIICTOM BEUIECTBE [ypPOK pacder Macchl  |CIEACTBUS U3 TOCTUTHYTBIM ~ |yCTaHABJIWUBATH U |OTBETCTBEHHOCTh
U TIPIMECH. OCHOBHOTO UMEIOIINXCS B [pe3yIbTar. CpaBHHBATH JemoBeKa 3a olree




MaccoBast 10
npumecu (W) B

BCIICCTBA I10
Macce

YCJIOBUH 3aJa49U
JJaHHBIX.

Briaestor u
0CO3HAIOT TO,

Pa3HbIC TOYKU
3pCHUs, IPEKIAC

6naronony4ne.OpueHTHp
YIOTCSL HA TOHUMaHHE

obpa3sie BEILECTBA, Briemnsror UTO YKE 9YeM MPUHUMATH |[IPHYUH yCIexa B
HCXO/THOTO cojieprkallero |(hopManabHyO VCBOCHO U YTO |pEIICHUE U yueOHOMN IeTENbHOCTH.
BEIIIECTBA. OIIPEICTICHHYIO [CTPYKTYPY 3a[auH [ellle MOMAJISKHUT |AenaTh BHIOOP.
OcHoBHOE MacCOBYIO YCBOGHHIO, YMeIoT ciyimaTh
BerecTBo. Pacuer oITI0 0CO3HAIOT Y CIIBIIIATH JPYT
MacChl OCHOBHOI'O [IpUMeceil u KAauecTBO U JApyra
BEIIECTBA 110 npyrue YPOBEHb
Macce BELIECTBa, MO (DUKAITHOH YCBOCHUS
COZIeprKaIlero HBIC PaCUCThI C
OIPEAETIEHHYIO UCIIOIb30BaHHE
MacCOBYIO JOJTI0 M 3THX
rnpuMeceil u MOHATUH.
Apyrue
MO (DUKAITUOHHBI
€ pacueThl ¢
HCIIOIb30BaHUEM
STUX MOHSTHH.
19 |Pemenue 3amau4 |8/9 |[loaroroBka K YPOK yCBOEHHUS [IpoBonsT BoccranasnuBatot|[Ipeasocxumiato |Onpenensor . [TorpeGHOCTH B
U yNnpasKHeHuit KOHTPOJIBHOI HABBIKOB M YMCHHH [pacyeThl 1o IPEMETHYIO T pe3yibTaT U |IeNH M (PYHKINH |CAMOBBIPAXCHUH U
no pabote Nel. H3y9ICHHBIM CHTYaIHIO, YPOBEHB YIaCTHUKOB, camopeanu3amny,
Teme «MaTtemaT TTOHSATHSIM. OITMCAHHYIO B YCBOCHUS (KaKOM|CIIOCOOBI COIMAIFHOM MIPU3HAHHM;
HIECKHe 3agade, myTeM Oynmer B3aMMOJACHCTBUSL. [OPUEHTALINS B
[pacueThl B nepeopMyIMpOB [pe3yspTaT-). OOMeHHBAIOTCS |0COOCHHOCTSIX
XIMUT QHUS, CraBsT y4eOHYIO3HAHUSIMI MEXKTy|COIMATBHBIX OTHOIICHUN
YIIPOIIEHHOT O 3a71a4y Ha 4JICHAMU TPYIIIBI | B3aUMOIEHCTBUN
nepeckasa TeKCTa, [OCHOBE TUTST TIPUHSITAS
C BBIJICIICHUEM COOTHECEHHUS  [3PPEKTUBHBIX
TOJBKO TOTO, UTO YK€  |COBMECTHBIX
CYIIIECTBEHHOW  |M3BECTHO U pEIIeHUH.
UL peIeHAS YCBOCHO, U TOT0,|YdaTcs
3a1a9u YTO eIle VIIPaBIATH
UH(OpMAIHN HEH3BECTHO MOBEACHUEM

napTHepa




20 |KoutpoabHas (9/9 |MartemaTtnueckue |Ypok koHTpons,  |[IpoBomsT JleMOHCTpUPYIOT |YCTaHABIMBAIOT [YMEIOT ITorpebHOCTH B
padoTta [pacueTbl B XUMUHU. [OLIEHKH U MaTeMaTUIECKU[yMEHUE PUYUHHO- IpPEACTABIATh  (CAMOBBIPAXKEHHU U
Nel «MatemaTu KOPPEKIIUH 3HAHUH |€ PACUCThI 10  |ONpPEENSATh TUIBI |CIEACTBEHHbIE |KOHKPETHOE camopeanu3aluy,
YECKUE pacyeThl XUMUYECKUM  [XMMHYECKHUX cBsi3u. CTPOAT  |coAep)KaHHE M [COLMATIbHOM IIPU3HAHUY;
B XMMUI» dhopmynam. CBsI3€l. YBEPEHHO [IOrn4ecKue COO00IIAaTh €ro B [OpUEHTALUS B

[OJB3YIOTCS LeMH MUCBMEHHOM U |0COOEHHOCTAX
XUMHUYECKON paccyxIeHud |ycTHOU ¢opMe |COLMANIbHBIX OTHOIIEHHH
TEPMHUHOJIOTHEN 1 Y B3aUMOJEHCTBUMN
CHUMBOJIMKON

Paznen 3. SIBaeHust, npoucxoasimue ¢ Bemecrsamu (11 )

21 [PazgeneHue 1/11|[TonsTHE O BeonubIi ypok - (Xapaxrepusyio (Beroupator [IprHMMarOT Pa3BuBaroT HcnpIThIBaoT yaeOHo-

cMmecel. pa3fencHuu MIOCTaHOBKA T M CPAaBHUBAIOT|OCHOBAHUS U [I03HABATEIbHY |[yMEHHE MTO3HABATEIBHBIN

cMecel M OUYUCTKE [yueOHOM 3a7aun.  |CMECH. KPUTCPUH IS 10 11eTIb, HMHTETPHPOBATHCA[MHTEPEC K HOBOMY
BEILIECTB. HazpBator CpaBHEHUS, COXpaHAIOT €€ |B TPYIILY yaeOHOMY MaTepuaty u
HexoTopsie CIOCOOBI UX  [cepHarui, pu CBEPCTHUKOB U [CITOCO0AM PEIICHUS
[pocTenne pasnesieHus.  |KIacCU(UKAIMM  [BBIIOJIHEHHUH  |CTPOUTH HOBOH 3a7a4H
CHIOCOOBI 00BEKTOB. VIeOHBIX MIPOTYKTUBHOE
paznieneHus U3Bnekaror IeCTBHA, B3aUMOJENCTBUE
cMeceit: HEOOX 0ANMYIO pEryIupyroT CO CBEPCTHUKaMUY|
[poceuBaHue, UH(OPMAIHIO U3 [BECh IPOLIECC MX [ B3POCIBIMH.
pasieneHue [pOCIyIIaHHBIX  [BhIIONHEHUS U |IHTEpecyroTcs
cMecel IIOPOLIKOB TEKCTOB UETKO YyKUM MHEHHEM
Kele3a U cepbl, [pa3IMYHbIX BBIITOJIHSAIOT U BBICKa3bIBAIOT
OTCTauBaHUE, KaHpoB.BeImonHs [TpeboBanus CBOE.
eKaHTalus, 10T yaeOHO- [103HABATEIbHOMN
HeHTpU(yTupoBaH [I03HABAaTENbHbIE [3a/1a9H.
e, pa3IeieHue C eliCTBU.
[1OMOILIBIO
IETATEHLHOMN
BOPOHKH.

22 |®unstpoBanue. (2/11|dunsTpoBanue B |KomOuHupoBaHHE! ([IpuBOIAT Brirensror u CamocTosiTensH |YMeET cnymath |OpueHTHPYIOTCS Ha
mabopatopu, i ypoK [pUMepbl (hopMyTHPYIOT [0 GOPMYIHPYIOT [M CIBIMIATE APYT [[IOHUMAHHUE TPHIIH
OBITY U Ha HCIIOJIb30BAHMSI [[IO3HABATENBHYIO [[TO3HABATEIbHY |Apyra ycrexa B yaeOHoU
[TPOM3BOJICTBE. (UIBTPOBAHUS |IIETTH 0 LI€JIb U CTPOSIT e TETLHOCTH.
[lonsTie o B JKH3HHU eNCTBUA B [IprHEMaOT HEHHOCTH




¢dunpTpaTe. yeTIOBeKa. COOTBETCTBUU C MPUPOTHOTO MUPA.
Hel

23 |AncopOrus. 3/11{[Tonstue 06 [MponyktuBHbI  (Xapakrepusyro (Beioupator CraBsT yueOHyr0| Y4aTcs OcosHarot
agcopOuu u YPOK T Hanbonee 3a7a4yy Ha apryMEHTHPOBAT [OTBETCTBEHHOCTD
aZicopOeHTax. a7copOLIMOHHBI [P(h(EeKTUBHBIE OCHOBE b CBOIO TOUKY  [4esloBeKa 3a ollee
AKTHBUPOBaHHBIN € CBOWCTBa CIIOCOOBI PEIICHHS[COOTHECCHHUSI 3pEHMUs], CIIOPUTD |0JIaronoayvne.
YI'OJIb KaK BCIICCTB. 3a1a41 B TOr'0, YTO YXKC Hn OTCTauBaThb
BaKHEUIITNH 3aBCUMOCTH OT  [U3BECTHO U CBOIO MO3ULIHAI0
agcopOeHT, ero KOHKPETHBIX YCBOCHO, U TOr0,|[HEBPAXKICOHBIM
UCIOJIb30BAHUE B YCIIOBUIA YTO eIle VTS ONITIOHEHTOB
ObITY, Ha HEH3BECTHO obpazom
TIPON3BOJICTBE U
BOCHHOM [IeI€.

YcrpoicTBo
[IPOTHBOra3a.

24 |Muctmmrsiiust.  |[4/11)IucTrunsius Kak |Ypok U3ydeHuns [IpuBozst W3Bnekaror Crnuyarot cBoii  [Ciuuatot cBod  |(hopmMupoBaHue
poLecc HOBOT'O MaTepuaia |IpuMepbl HEOOX 0ANMYIO CII0c00 croco0 erCTBUS |T03HABATEILHBIX
BEI/ICIICHUS MUCTIUUBIONY  [MH(QOPMAIIHIO U3 |[TEHCTBHUSA C C DTAJIOHOM. UHTEPECOB,
BEIIIECTBA U3 KHLTKOCTEH. MPOCITYIIAHHBIX  [3TATOHOM. CocraBisior WHTEJUICKTYaJIbHBIX U
JKUIKOW CMECH. XapakTepu3yro [TEeKCTOB CocTaBasioT IIJIaH U TBOPUYECKHX
JucTinmpoBanHa) T Pa3INIHBIX TUTaH U MIOCJICIOBATENEH (CITOCOOHOCTEH yUaIuxCs
51 Boa 1 obJract KPUCTAJTU3AIH [)KaHPOB. YMEIOT [[IOCII€I0BATeNbH [OCTh JEHCTBHI.
€e MPUMEHEHUS. 0 1 BEIOMpATDH oCTb JieiicTBUi. |BHOCST

BbIITapuBaHue. [0000IIeHHBIE Buocst KOPPEKTHUBHI 1
Kpucramsanys CTpaTeruu KOPPEKTHBH U |JOTIOIHEHUS B
I pelleHus 3a0aun  |JOTIOTHEHHUS B |COCTABIICHHEIC
BBITAPHBAHHNC. COCTaBJICHHBIC  |[IJIAHBI
Kpucrannmmzanms TAHBL
U BHITIAPHBAHUE B
1abopaTOPHH
(KpHCTAIITH3aTOP
b1 1 (hapdopoBwie
ALK TS
BBITTAPUBAHUS) H
MIpUpPOIE.

[leperonka HedTH.




HedrenponykTs.
@pakuOHHAS
reperoHKa
PKHJIKOTO BO3TyXa.

25 |[pakruyeckas [5/11{Ixcnepumentain VY pok-npaktiukym |Habmonator u |[loHnMaroT u [Ipensocxumaro |[leMoHCTpupyIOT |OpUEHTUPYIOTCS B
padora Ne HbIe OCHOBBI OIUCHIBAIOT  [a/IeKBATHO T pe3ylbTaT U |CIIOCOOHOCTb K |HPaBCTBEHHOM
4 «PazneneHue XHMHH XUMUYECKHE  |OLIEHUBAIOT SI3BIK |[yPOBEHb SMIIATHH, COJICp’)KaHUM M CMBICIIE
cMecei» [peaKInu C CpPEZICTB MacCOBOI [ycBOeHHUsI (KaKoHCTpeMIIeHHE COOCTBEHHBIX TIOCTYITKOB
[1pasmia [IOMOILBIO uH(pOpManny. Oyner yCTaHaBIUBaTh
Gesonacnoctu npn €CTeCTBEHHOro (Onpenemsor pe3ynbTaT-). TTOBEpUTEIBHBIC
pabore ¢ enknMH, (pycckoro, OCHOBHYIO U OcozHaroT OTHOIICHHUS
TOPIOHHMI I [POIHOTO) SI3BIKA/BTOPOCTEIICHHYIO |KaYEeCTBO U B3aMMOIIOHMMAaH
TOKCHAHBIMH U SI3BIKA XUMUU {HH(OPMALIHIO. YPOBEHD us
BCIICCTBAMH. nenaoT YCTaHaBIUBAIOT |yCBOCHHSI
BbIBOJbBI U3 IMPUYUHHO-
PE3YNbTAaTOB  |CIIEACTBEHHBIC
IMPOBCJACHHLIX |CBA3U
XIMHAIECKIX
YKCTIICPHMEHTOB
26 |[IpaxTuueckasn (6/11|IxcnepumenTans Y pok-npaktukyM (Habmiogator u |[lonnmarot u [IpenBocxumato [[leMoHCTpUpYIOT |hOpMUpOBaHUE
padoTta Hble OCHOBBI OIHCBHIBAIOT  [aJ€KBATHO T pe3yibTaT U |CIIOCOOHOCTH K |[TO3HABATEIHHBIX
NeS «Ouncrka XUMUH XUMHUYECKUE  |OLICHUBAIOT SI3BIK |YPOBEHb SMIIATHUH, WHTEPECOB,
[MOBapPEHHOMN [peaKuuu C CpE/ICTB MacCOBOH [yCBOSHHSI (KaKOH|CTpeMIICHHE HWHTEJUICKTYaJIbHBIX H
COIIID. [Ipasiia TIOMOIIIBIO uH(OopMaIyy. Oynmer YCTAaHABIUBATD [TBOPYECKHUX
GesonacrocTi npn ecTecTBeHHOro (Ompenemsor pe3yNbTaT-). JIOBEPUTETIBHBIE [CIIOCOOHOCTEN yUaIIXCs
pabote ¢ exxuMH, (pycckoro, OCHOBHYIO U Oco3HarT OTHOIIICHUS
TOPIOHMHI 1 [POIHOTO) SI3BIKA|BTOPOCTEIICHHYIO [KaYEeCTBO H B3aMMOIIOHUMAaH
TOKCHIHBIMH 1 S13BIKAa XUMHWHH(OPMAIIHIO. YPOBEHb us
BEIICCTBAMH nenaroT Y craHaBIUBAIOT — |yCBOCHUS
BEIBOZEI 13 PUINHHO-
PE3YNIBTAaTOB  |CIIEACTBEHHEBIC
[TPOBEICHHBIX  (CBS3H
XIMHAYIECKUX

OKCIICPUMCHTOB




27 [Xumuueckue 7/11|TonsTHE O 'YPOK yCBOEHUS 3HaT 3aK0oH  |Belaensior Cnu4arot YMeroT OpaTh Ha [TOTOBHOCTH K
peakiuu. XHMHYECKOH HABBIKOB M YMCHHUH [COXpaHEHUsT  (0000IEeHHBII Crocob u ce0s1 MHUIMATHBY|paBHOIIPABHOMY
PeaKIUU KaK MacChl BEILECTB|CMBICT U PE3yJIbTAT CBOUX|B OPraHU3ALUU  |COTPYIHUYCCTBY
rporecce (hopMaIbHYIO eMCTBUM C COBMECTHOI'O
MpeBpaLeHHs CTPYKTYpY 3a/]1a4i {33 JaHHBIM e CTBUS
OJIHUX BELIECTB B YMEIOT 3aMEHATh [3TAJIOHOM,
npyrue. Y clioBHs TEPMUHBI 00HapY>KUBAIOT
TCUCHUS U OIIpEICTICHUSIMA  [OTKIIOHEHUS U
MpEKpaLEHHs OTJINYMS OT
XUMHUYCCKUX OTaJIOHa
peakiui.

28 [[IpusHaku 8/11|[Tpu3naku [IponyktuBHbli  [Ha3zpiBaror 'YMeroT BeIBOIUTH [CaMOCTOATENbH |AIEKBAaTHO ¢dopmupoBanue
XUMHUYECKUX XUMHYECKUX YPOK [IpU3HAKU CIENCTBUSA U3 0 (OPMYTUPYIOT [HCHIONB3YIOT IMO3HAaBaTEIbHBIX
peaxiuil. peaxiuii: XUMHYECKUX  [MMEIOLIUXCS B [I03HABATENbHY |pEYEBLIE HHTEPECOB,

M3MEHCHHE I[BETA, [peakiuii. YCIIOBUH 3aJ1auil [0 IIeTIb U CTPOST |[CPEACTBA IS HUHTEJUICKTYaIbHBIX U
BbIITAJICHUEC JTaHHBIX. HeﬁCTBHH B JUCKYCCUHN U TBOPYCCKUX
ocaJika, OCyIIECTBISIIOT ~ [COOTBETCTBHUH C |apIYMEHTAIMH  [CIIOCOOHOCTEH yJaruXcst
pacTBOpeHHE TIOUCK U HE CBOCH MTO3UIINN.
[TOTYIECHHOTO BBIJICIICHHC WnTtepecyrores
ocaJika, HEeoOX oMo Iy>KUM MHEHHEM
BEIJICJICHHE Ta3a. uH(OpMaIN Y BBICKA3BIBAIOT
cBOE

29 |[paxruueckasn (9/11|IxcnepumMeHTann Y pok-paktukyM [OOpamenue ¢ |Boiaemsior [Ipensocxuiato [Yuarcs MTOHUMAaHUE TPUYUHBI
pa6ora Ne HbI€ 0CHOBBI 1a0opaTOPHBIM |00BEKTHI U T BpEMECHHBIE  [pa3pelaTh ycriexa B cBoel yueOHOi
6 «Kopposzus XHUMUHU 000pyIOBaHKE [MPOIECCHI C TOYKH [XapaKTEPHCTHKY [KOH(IUKTHI - eATENFHOCTH
METaJIIOB M U 3pEHMUS IIETIOT0 U |[TOCTHIKEHUS BEISIBIISITD,

[IpaBnna HarpeBaTENbHEI [4aCTEH. pe3ynbTara. UACHTH(OUITNPOBA
GesomacHoCTH MpH MU TIPUOOpaMu |AHATHU3UPYIOT OnpeaensoT  |Th MPOOIEMBI,
pabote ¢ exxuMH, B COOTBETCTBUU|yCIOBHS U MIOCIICIOBATENBH [ICKATh U
TOPIOHMHI 1 C MpaBWIaMH  [TpeOOBaHM OCTb OLICHUBATD
TOKCHIHBIMH TEXHUKU 3a1a9u MIPOMEKYTOUHBI |aTbTepPHATHBHEBIC
BCLICCTBAMHU. 0€e30ITaCHOCTH. X LeJIeN ¢ CIOCO0BI
Habmonenme VIETOM pa3pereHus
CBOICTB KOHETHOTO KOH(IHKTA,
BEIIIECTB U pe3yibTara MPUHAMATH




MPOUCX OJISIIIIUX pelieHue u
C HUMH peanru30BbIBATh
. ero
SIBIICHUIA
30 |O606menne u |10/1TIoxroroBka k Ypoxk [Ipeqnarator  ([IpumenstoT Omnpenensitor  |Berynarot B IIOHUMAHUE NIPUYUHBI
akryaausanusi (1  |KOHTpONbHOU KOMILIEKCHOTO [IPEe/ICTaBIICHUE [METObI [10CJICA0BATENbH | THAJIOT, ycrexa B cBOoel yueOHoH
3HAHMIT 1O pabote Ne2. MPUMEHEHU S nHbopManuy  [MH(OPMAITMOHHOT [OCTh Y4acTBYIOT B NI TENbHOCTH; YMEHUE
Teme «SIBneHus, 3HaHWH, yMEeHUil, [0 Teme 0 IIOMCKA, B TOM  [IPOMEXYTOYHBI |KOJUIEKTUBHOM  [BECTH JHAJIOT HA OCHOBE
[IPOMCXOJIAIINE C| HaBBbIKOB «IBienus, YICIIE C IIOMOLIBIO X LeIel C 00CyXIeHUHU paBHOIIPAaBHBIX
BEILECTBAMUY [IPOUCXOJISIINE [KOMIBIOTEPHBIX  [y4eTOM po0iieM, ydaTcsi [OTHOIEHNH U B3aUMHOTO
C BEIIECTBAMM [CPEJICTB. KOHEYHOT'0 BIAJETh YBaKEHUS
B BUIe Tabmm, [CTPYyKTypHpYIOT [pe3ynbTaTa. MOHOJIOTUYECKOI
CcXeM, 3HAHUS BHocsat H JUAJIOTMYECKOM
KOPpeKTUBH B |(popmamu peun.
OIOPHOro TOTIONHEHUSI B [YMEIOT CITylIaTh
KOHCIICKTa, B COCTABJICHHBIC (M CJIbIIIATH APYT
TOM YMCJIE C N npyra
[IPUMEHEHUEM
cpencts UKT
31 |Koutpoabnas |11/1KoHTpons 3HaHui# |Ypok KoHTpossl,  [Xapaktepusyro |YMeroT 3ameHsTh |OCO3HAIT YwMmetor OIICHHBAaHUE CBOEH
pa6ora Ne2 o (1  |mo TeMe «SIBJICHUS,|OLEHKH U T XUMUYECKHE [TEPMUHBI KAa4eCTBO U IIPEACTaBIATh  |y4eOHOM IeATeIbHOCTH
TeMe «SIBieHus, [IPOMCXOIAIINE C [KOPPEKIIMH 3HAHUH [peaKLUU, UX  |ONpPEAEICHUSIMU. |ypOBEHb KOHKPETHOE
[TPOUCX OZIAILUE C BEIIECTBAMI. [PU3HAKHU. 'YMEIOT BBIBOIUTH [yCBOEHUS. coJiepXaHue u
BEIIECTBAMI. [IpuBozst CJIEIICTBUS U3 OneHuBaOT COO00IIATh €ro B
[pUMepbl UMEIOIINXCS B TOCTUTHYTBI  |IMCBMEHHOH U
Croco0oB YCIIOBHMM 3aJla4d  [pe3ysIbTaT yCTHOH (popme
pa3aeneHust TAaHHBIX
cMmecei.
PeduexcuBnas ¢aza
Paznen 4. Pacckassl mo xummnu (3 1)
32 |Boimatommecs |1/3 |«Breimatommecst  |Ypok OmnwuceiBaloT  [YMeIoT BEIOMpaTh (CTaBAT yaeOHYIO|Y CTAaHABIMBAIOT |IPOSIBIICHHE




pycckue [PYCCKHE yUEHbIE- |MCCIICIOBAHUS OCHOBHBIE CMBICJIOBBIE 3ajavy Ha paboune MOJIOKHUTETHHOTO
YVUCHBIC-XUMUKH, XUMHKH». O STanbl €IMHHULIBI TEKCTa U[OCHOBE OTHOILEHHUS, OTHOILIEHUS K YPOKam
KH3HH U OTKpPBITUH B |yCTaHABIMBATh  |[COOTHECEHHs  |y4arcs XUMHUU; OLICHUBaHHE
NesITeTbHOCTH XUMHH U OTHOLICHHUS TOrO, 4TO YK€  [3(deKTHBHO cBOeH yueOHOi
M.B. VUEHBIX MEXTy HUMH. W3BECTHO U COTPYIHHUYATh U |IEATCITBHOCTH;
Jlomonocosa, J[.1. caenaBux 3T |(Co3IaoT YCBOEHO, ¥ TOT'0,|CII0OCOOCTBOBATh
MeHneneesa, OTKPBITHSL. CTPYKTYPY 4TO eI1le MPOJYKTUBHOMN
A.M. bytneposa. B3aUMOCBSI3EH HEN3BECTHO. KOOIIepaliu.
CMBICIIOBBIX IIpensocxuato [[IposBisror
eIMHUI] TEKCTA. [T Pe3yJNbTaT U |YBa)XKUTEJIBHOE
YPOBEHD OTHOIIICHHE K
ycBOEHUS (KaKoHapTHepam,
Oyner BHUMAHUE K
pe3ynbTat?). TTUYHOCTH
Apyroro,
aJIcKBaTHOE
MEKITUYHOCTHOE
BOCTIPHSATHE.

33 |Moe mrobumoe |2/3 |«Moe mobumoe  |Ypok 3Ha0T AHaJIU3UPYIOT CamocrosTenbH [Yuarcs yOeXKIEHHOCTD B
XIMIIECKOE XIMUIECKOE HICCIICIOBAHUS HCTOPHIO YCIIOBUS U 0 (OpMYITUPYIOT |aprYMEHTHUPOBAT [BO3MOKHOCTH TO3HAHHSI
BEIICCTBO. BEIIIECTBO» 00 OTKPBITHS, TpeOoBaHUS MIO3HABATEIbHY |b CBOIO TOYKY  [IPUPOIHI, B

OTKpBITUH, MOTYyYCHHUS U [33/1aUH. [0 IIeJIb U CTPOSIT |3pEHHUS, CIIOPUTH [HE00X0AUMOCTH
[TOTyICHUH U 3HAYCHUS [TpumenstoT nericTBHS B U OTCTanBaTh Pa3syMHOTO
3HaYCHUHN OCHOBHBIX METOIIBI COOTBETCTBHUH C |CBOIO IIO3UIMIO  [MCIIOJIB30BAHUS
BEIOPaHHOTO XIMAYECKUX  [MH(OPMAIIMOHHOT [HEH. HEBPa)XICOHBIM |TOCTIDKCHUN HAYKH U
XIMUIECKOTO BEIIIECTB. 0 TIoucKa, B ToM  [COCTaBISIIOT IUTSL OIITIOHEHTOB [TEXHOJIOTHH JJIs
BEIICCTBA. YIICIIE C TIOMOMIBIO [TUTaH U 00pazoM. TAEHEHIIIET0 Pa3BUTHS
KOMITBIOTEPHBIX  [mocienoBatensH [[lormmator YEJI0BEYECKOT0
CPELCTB. OCTBb JEUCTBUI. [BO3MOJKHOCTH o01recTBa, yBaxKeHHE K
CTpyKTypHpYIOT Pa3TUIHBIX TBOpIIAM HAYKH,
SHAHUSL. TOYEK 3peHMs, He|OTHOICHIE K XUMHUH KaK
COBIQIAIOMINX C [JIEMEHTY
COOCTBEHHOM.  |00IIeYenOBEYeCKON
KYJIBTYPBI

34 |UccnenoBanus B|3/3 |UccnemoBanusi B |Ypok 3HaT OcCo3HaHHO U CraBst yueOHyt0|[IposiBISTIOT yOEXKICHHOCTh B

obmactu obmactu CTOPHUIO TIPOU3BOIBEHO 3amady Ha TOTOBHOCTB K BO3MOKHOCTH TIO3HAHWSI




XHUMHUYCCKUX XUMHUYCCKHUX HCCIICIOBaHHUA OTKPBITU CTPOAT PEUCBLIC OCHOBC o6cy>1<z[eHmo nprupoasnl, B
peaKHI/Iff'I. peaKuHﬁ: XUMHYCCKHUX BbICKA3bIBAHHUA B [COOTHCCCHU S Pa3HbIX TOYCK HCO6XOI[I/IMOCTI/I
peaxuil. YCTHOH H TOr'O, YTO YK€  [3pCHHS U pa3yMHOI0
(bOTOCI/IHTGS, [MTHCHbMEHHOM N3BCCTHO U BLIpa6OTKe HUCIIOJIb30BaHUA
ropenue u (bopme. YCBOEHO, U TOTO, |00mIei JOCTID)KEHUH HAYKH U
MeUIEHHOE Briaensior u 4TO €IlE (rpynmosoif) TEXHOJIOTUH JJ1s
OKHCJICHHE; (OpMyIUpPYIOT  |HEU3BECTHO. MO3ULIMU. Y MEIOT|IabHENIIIEr0 pa3BUTUS
KOppO3H npobiiemy. Oco3HaroT CITyIIaTh U YEIIOBEYECKOr0
METAILIOB U YCTaHaBIMBAIOT  [KAYECTBO U CIBIILIATH JIPYr  |00ILECTBA, yBAKEHHUE K
CIIOCOBBI 3AIMUTHI [IPUYUHHO- YPOBEHD npyra. TBOpLIAM HAyKH,
OT Hee; APyTHe CJICACTBCHHBIC YCBOCHHUS. OTHOIICHHUE K XMMHH KaK
peaKium, CBSI3U. JJIEMEHTY
BbIOPAHHbIC o011eYen0BeYeCKOi
y4alMMUCS. KyJIbTYpEI
8 KIIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kontpoabnbie | IlpakTHueckue
n/n Beero H3yuyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
IIpeamer xumun. Poss XMMUU B KU3HA 1 bu6mmoreka [JOK
yejioBeka. Teira u BemiecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
[TonsTue 0 MmeTogax MO3HAHKUS B XUMHUU 1
https://m.edsoo.ru/ff0d227e
IIpaktnyeckas padora Ne 1 «IIpaBuna 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

paboTHI B 1a0OPATOPHH U TPUEMBI
oOparieHus ¢ 1a60paToOpHBIM
000pyIOBaHUEM)

https://m.edsoo.ru/ff0d23dc

Yucteie BemecTsa 1 cMecu. CnocoObl

bubmmoreka [{OK

4 pa3aciieHust cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padora Ne 2
5 «Paznenenne cmeceil (Ha mpumepe bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKU NTOBApPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIBI brbmmorexa [OK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU bu6moreka [IOK
(CMMBOJIBI) XUMHYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cI0XKHBIC BEMECTBA bubmorexa LOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE bubmorexa IOK
https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa BEIIECCTB.
10 Xumuuaeckas popmysa. BaaeHTHOCTB bubmorexa HOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JICMEHTOB
1 OrtHocHTenbHAas aTOMHas Macca. bubnmuoreka [JOK
OTHOcUTENbHAA MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHYECKOI0 bubnuoreka [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. Moib. bubmuoreka [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKue U XUMUYECKHE SBICHUS. bu6mmoreka [JOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky u ycinoBUs IPOTEKAHUS bubnuoreka [IOK



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

XUMHUUYECKUX PEAKLIUI

https://m.edsoo.ru/ff0d3al6

3aKoH COXpaHEHUsI MAaCChl BEIECTB.

bubmuoreka [JOK

16
XHWMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus: KOJIM4eCcTBa, MacChl
17 BCIICCTBA 110 YPABHCHUSIM XUMHICCKHUX bubmmorexa [TOK
N . P https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukarus XuMHYECKUX peaKIni
18 (coenuHeHMS, Pa3IOKEHUS bubnuotexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMernieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sunmkIoneauct. O0o0IeHne U bubmorera [JOK
N et n https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIlHsl 3HAHUI
20 KonTponsnas pabora Nel no teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
21 Bo3ayxa. Kuciaopom — aimeMeHT u bubmorera [IOK
AY%a. poA https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
duszndeckre U XUMUUECKHE CBOMCTBA
22 KHCJIOpoJia (PeaKIuyu OKUCICHUS bubmmorexa [TOK
PoAia (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 006 okcuaax
CnocoObl Moy4YeHHs KHCIIopoaa B
23 naboparopuu iqn OMLImneHI;-IOI::TH bubmotera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHnne Kucnopoia
TennoBoii 3 HeKT XUMHIECKOM
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKITUIX
25 TornuBo (HedTh, yrojib U METaH). bubnuoreka [IOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d448e
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3arpsi3HeHHe BO3/lyXa, CIIOCOObI €ro
MPEeIOTBPAILCHUS

https://m.edsoo.ru/ff0d4c4a

[Ipaktuyeckas padora Ne 3 o reme

bubmmoreka [{OK

26 11 o
«romyseime u COUHpaHHe KacTopona, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
97 Bonxopox — anemeHT u nmpocroe bubnuorexa [JOK
BelecTBo. HaxoxieHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3znvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
Bojopoza. IIpumenenue Boropoaa https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 IT
OIUITHE 0 KHCTOTAX 1 COIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTy4eHust BOA0Opoaa B bu6moreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTruueckast pabota Ne 4 o Teme
31 «ITonyyenne u cobupaHue BoI0POIa bubmorera [IOK
i N p AOpOad, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOMCTBY
39 MonspHbiii 00bEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrancnenus 00bEMa, KoJIMIecTBa
33 BCIICCTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brrunciienus 00EMOB ra3oB 110
34 ABHCHUIO PEaKIMU HAa OCHOBE 3aKOHA bubmorexa HOK
yP . peaKtt B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
dOu3ndecKrue U XUMHUYECKHIE CBOMCTBA bu6mmoreka [JOK
35
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHEe 00 bubnmuoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens. HacbllieHHnbie

37 Y HEHACBIIIEHHBIE pPaCTBOPBL. MaccoBas Bubmmorexa LIOK
- P PPl https://m.edsoo.ru/ff0d5b40
JI0J1s1 BELIECTBA B pacTBOPE
[Ipaktuyeckas padora Ne 5 o reme
«IIpuroToBieHue pacTBOPOB C bubnuorexa [JOK
38 . . .
ONpeAeNIEHHON MacCOBOM 10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELLIECTBAY
39 KonTtponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnmopoa. Bonopona. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccuuraus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydenne u XuMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubamorera LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuoreka [IOK
45
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
(cpepune) P bubnuoreka [JOK
46 CHOCOOBI OMYYESHHS, XUMUYECKHE
. https://m.edso0.ru/00ad9474
CBOICTBa
IIpaktuyeckas padora Ne 6. Pemenue
bu6mmoreka [JOK
47 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME

«OCHOBHBIC KITACCHI HCOPTaHNYCCKUX

https://m.edsoo.ru/00ad9b7c
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COEIMHEHUI

48 ['eneTnueckas CBsI3b MKy KJIacCaMU bubnmoreka [JOK
HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O0001enne U cucTeMaTHU3alns 3HAHAI
m H https://m.edso0.ru/00ad9cb?2
KonTponsnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX brbmmorexa [OK
“n https://m.edsoo.ru/00ad9ela
COeAUHEHU I
[TepBbie MOMBITKY KIacCUpUKAIIIT
51 XUMHUYECKUX diieMeHTOB. IloHnsarue o bubnmorexa LOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepronnueckuii 3aKOH U
bu6moreka [IOK
52 [Tepuoandeckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . Menaeneera
53 Ileproanl, TPYIIIBI, TOATPYIIIELL bubmiorexa HOK
PHOJIBL, TPYIHIBL, TOATPYI https://m.edsoo.ru/00ada52c
Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bu6mmoreka [JOK
55 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 DIIEMEHTA 110 €r0 MOJIOKEHHUIO B bu6mmoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa Jiist
bu6mmoreka [JOK
57 pa3BUTHs HayKu U npaktuku. 1. 1.

MenaeneeB — y4€HBIN, IEAAror U

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9a50
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rpaXKIaHUH
PesepBueii ypok. O000menue u
58 CI/ICTIG)MaTI/ISZEI/Iﬂ 3HaHI/H?IIlI / 1 bubmmorexa [TOK
. https://m.edsoo.ru/00adh33c
Bcepoccuiickas mpoBepoyuHas pabota
KonTtposnsHas padota Ne4 mo teme
bubmmoreka [{OK
59 «CtpoeHne atoMa. XUMHUYECKas CBA3bY 1
. https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepoyHas pabora
60 DNEeKTPOOTPHUIIATEIEHOCTH ATOMOB 1 bubnuoreka [JOK
XUMHUYECKHAX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
61 41 1
OHHAT XHMHACCKAT CBAD https://m.edsoo.ru/00adac34
62 KoBanenTHas nossipHas XuMu4eckas 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenoasipHasi XUMUYECKast 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 C 1
TETICHD ORHCICHHA https://m.edsoo.ru/00adae28
65 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexka [JOK
peakuuu https://m.edsoo.ru/00adb076
66 OKHUCIIUTEIN ¥ BOCCTAHOBUTEIH 1 bubmorexa LOK
https://m.edso0.ru/00adb076
PesepBurblii ypok. O00011I€HIE U
P P ilI bubnuoreka [JOK
67 CHCTEMAaTHU3aLUs 3HAHUH 10 TEME 1
https://m.edsoo.ru/00ad9ch2
«CTtpoeHne aToMa. XUMHYECKas CBS3b)
68 PezepBHblit ypok. O0oO1IIEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

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

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu z e gmﬂzecxie U XUMUYECKHUE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

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

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBOHaYanbHBIE XUMHYECKHAE TTOHATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHI: aToM,
MOJIEKYJla, XHUMHYECKHH DJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAs aTOMHAsi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJb, MOJIIPDHAs Macca, MaccoBas IOJs XUMHYECKOTO
DJIEMEHTa B COCIMHEHWHW, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
KinaccuuKamus  peaknuid:  peakluu  COCAMHEHHS,  Peakluu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakIuu OOMEeHa, JK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAlMsl) B pacTBOpe

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MMOHATHH H

IIPUMCEHATH 3TU MMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTABJICHUA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKphbIBAThb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAB4, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO Yucily Hu COCTaBy

YUYaCTBYIOIIMX B peaKkIMH BELIECTB, 110 TEIJI0BOMY 3 heKTy)

1.7

BBIYUCIISIT OTHOCUTCIIBHYIO MOJICKYJISAPHYIO U MOJISIDHYIO MAacCChL

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJII0O XHMHUYECKOTO 3JeMeHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCIISATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYUHBIE METOJIbI MMO3HAHUS — HAOJIO/ICHHE,
U3MEPEHHE,  MOJCIMPOBAHUE,  OKCIIEPUMEHT  (peajnbHbIl U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PacCKpeIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHH: OKCHnI,

KHUCjI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCThL BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCcCy

coeMHeHu! no popMyaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEp)KJasi ONHCAaHUE MPUMEpaMH

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B PAa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOW U
7a00paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH I10 BBIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJA M KHUCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TNIAHUPOBATh U MPOBOIUTH XUMHUYECKUE IKCIICPUMEHTBI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOUIBIO

UHAMKATOPOB (JaKkmyc, peHondTanen, METUIOPAHK U IpyTue)

2.7

IIPOBOAUTD paC‘IéTH 0 YpaBHCHUIO XUMHWYECKOH p€akuuun

[Io Teme: «llepmommueckunt 3akoH u Ilepuoguyeckas cucrema
xumuyeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHEIC peakum»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion aToMa, aToMHasd Op6I/ITaHB, paauyc aroma,

XUMHUYCCKas CBA3b, IOJSIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, HMOHHAsl CBSI3b, WOH, KAaTHOH, aHUOH,

CTCIICHb OKHCIICHHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTb XUMHUYCCKHUEC DJICMCHTBI

3.3

OTNHUCBHIBATh W XapakTepu3oBaTh TaOnuunHyto Gopmy I[lepuoamueckoit
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iu4arTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cmbich Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B Hepno;mqea(oﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMu4yeckux  anemeHtoB ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB W 3apsja  sjapa, oOlee 4YHCIo

AJIEKTPOHOB U pacnpeeNeHHue X MO ANEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpENeNATh BUJ XHMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pEaKuus»

1.1

pacCKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJHUTBI, JJICKTPOJIUTHYCCKAA AUCCOLUAlNA,
pCakiiuu HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(bOTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJICHTHaH, HOHHAas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNINYCCKasd pCIJ_IéTI(a, CIlIaBbl, CKOPOCTHb




XUMHYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATHH U

NPUMCHATH 3TU IIOHATUA MPHU OIIMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH M COJIEM, IOJIHBIE M COKpALEHHBbIE YPaBHEHUS DPEaKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKpbrIBaTh CYHIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOUN pEeaKIINU

Ilo Temam: «Hemeramnel u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATE) OOIIHE U CTIEIIM(PUICCKUE XUMUICCKUE
CBOWCTBA TIPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEP)KIas OIMUCAHUE
puMepaMu MOJIEKYJSIPHBIX ¥ HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIUH, TMOATBEPKIAIONTNX CYIIIECTBOBAHUE

T€HETHYECKO CBSA3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXXHOCTHU IMPOTCKAaHUA XHUMHNYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBUAX

2.4

clieoBaTh MpaBWJIaM TMOJB30BAaHUS XUMHUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHHEM, a TAKXKE IMpaBWIaM OOpalieHus C
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUUYECKUX OIBITOB MO MOJYYEHUI0 M COOUpaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJMTh PEaKUUH, IOATBEPIKIAIONINE KAYECTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPHUJI-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI HM3yYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HCOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpena»

3.1

PaCKpbIBaATb  CMBICII  OCHOBHBIX XHMHYCCKHUX TIOHSATHM: HI[K

BCHICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaAlln MBICIIUTEIbHON JEATEIbHOCTH —




aHalM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHUEe, CHUCTEeMaTH3alHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBH3€I>’I — JJId I/I3y‘-ICHI/ISI
CBOfICTB BCIICCTB U XHUMHUYCCKUX peaKuHﬁ; GCTGCTBGHHOHayLIHBIe
METOJIbI TIO3HAHWS — HAOIIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HU YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XuMudeckne diieMeHTBl. CHMBOJBI  XUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIIpHas Macca. MaccoBas 1011 XMMHUYECKOTO 2JIEMEHTA

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBICHHS. XUMHUYECKas peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XuMHUUeckue ypapHeHus. Kinaccudukanus

XMUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPAaBUIIAMHU
paboTel B JjabopaTopu¥ W TpHEMaMH OOpalleHHus C JIabopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCAaHUE (U3MUYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KHIICHUE W KOHJCHCAIIMS BOJbI) U
XUMHYECKUX (TOpeHHe CBeYM, MPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE JKelie3a ¢ PACTBOPOM

conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,




¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH NIOBApEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MACCHI, CO3JaHUE MOJCIIEU

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT u mpocrtoe
BemecTBo. HaxoxmeHue kuciopona B mpupoje, GU3NYECKne U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NpOMBIILICHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMHUUEeCKON peakluu, TEPMOXUMHUYECKUE YPaBHEHMSI, IK30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa,

ycUJIeHUE MMApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — snemeHnt m mpoctoe BemecTBo. HaxokIeHne Boaopoaa B IPHPOJE,
¢usnueckre W XUMHUYECKHE CBOMCTBa, MPHUMEHEHHE, CIIOCOObI TOJTyYEHHUS..

Kucnorte! u conu

2.4

Monspabiit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jis BelleCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B NpUpOJIe W B JKU3HU 4ejoBeka. Kpyroropot
BOJIbI B TpHpOAE. 3arps3HeHHE MPUPOIHBIX BoJa. OxpaHa W OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Knaccuduxarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconieoOpazyromue. Homenknarypa okcuaoB. dusmueckne W XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHusl. HomeHknarypa ocHoBanuil. dusnyeckue U XMMUYECKUE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan aktmBHOocTh MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3znueckne U XMMHUYECKHE CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas cBSI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M NpEKpallleHus TopeHus (Ioxapa), 03HaKOMJIEHHUE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcugom Menu(ll) (BO3MOXHO HMCTIOIB30BaHKUE BUIEOMATEPUATIOB),
HaOmoJeHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aHUMOJEHCTBHE BOABI C MeETaulaMU (HATPUEM M KaJbLUEM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEN0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS
OKpackH WHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJo4ell, Hu3ydyeHue
B3auMojeiicTBus okcuna meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHeinine kiacchl HEOPraHUYECKUX

COECIUHEHUI)

[Tepuonuueckuii 3akoH u [leproauueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (IIENOYHBbIE M IIEIOYHO3EMENbHBIE METalIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT ampoTepHbIE

OKCHABbI U TUAPOKCHUIBI

3.2

Ilepuoanueckuit 3akoH. [leproanyeckas cucreMa XUuMHUYECKUX 31eMeHTOB [[. 1.
Menneneena. KopoTkonepuonas u JUTMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. M3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro MoJjoxeHuro B [lepuoanueckoii cucreme [I.M1. MeHnneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS HaykKd M npaktuku. WM. MenneneeB — y4€Hblidi U

Ipak1aHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioxKeHus, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kaus, KaJIbIHUSI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHN4YCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JINYHbIM KiI1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peakluil 10 pa3IUYHbIM NPpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKUMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYSCKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4yacTHUIO Karajnu3aropa). OK30- U OJHAOTEPMUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [lonstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@DakTOppl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pEaKkUMM M II0J0KEHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLHUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHMM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C HCIOJIb30BAHUEM METOJAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnOHBl. MeXaHN3M JUCCOLMAIMU BELIECTB C PA3JIMYHBIMU BHJIAMHU
xumMudeckoi cBs3u. Ctenenpb aucconuanuu. CHIIBHBIE U CITA0bIe AIEKTPOJUTHI.
Peakiun nonHOTO OOMEHA. YCIIOBHS MPOTEKaHUS PEaKluii MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBAaHMH ¥ COJEM B CBET€ TIPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

nucconuanuu. KauectBeHHble peakiiu Ha MOHBI. [loHsATHE O THAPOIU3E CONei

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHCTALTHYECKUX
pEemETOK HEOPraHWYECKHUX BEHIECTB — METaIOB W HeMeTauioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHMHUYECKOW pEaKIHH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHNE  JJICKTPONPOBOJHOCTH  PAacTBOPOB  BEHIECTB,  Ipoliecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJIKa, BBIJCICHHE ra3a,
o0pa3oBaHuE BOJbI); ONBITOB, HILTFOCTPUPYIOIIUX HPUMEPHl OKUCIHUTEIHHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHU);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUI

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuabpl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTEpHbIE CTENEeHN OKuciaeHus. CTpoeHue u pU3NIECKUue CBOMCTBA
IPOCTBIX BELIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHa;I KHCJI0Ta, (bHBI/II-IGCKI/IG M XAMHYECKHE CBOMCTBa
(oOmme Kak mpeAcTaBUTENs Kjacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ cCOeAMHEHUH B Mpupoje. XUMHUUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mrasi xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacipoCTpaHEHUE B MPUPO/IE,
(bu3mvecKkne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHMS, UX (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA, MpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAJIbHBIX yIOOpeHMil. XuMUYecKoe 3arpsa3HeHHE OKpYXKarollei
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, Gu3MUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas kuciora, QuU3NYECKHUe MU
XHUMUYECKHE CBOWCTBa, mosydeHue. Vcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MoIuGUKAIMK, paclpoCcTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. Okcuasl yrieposa,
ux (uznyeckue M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

MOJYYCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3aHHBIC C OKCHUIOM




yraepoaa(lV); rumote3a r00aIbHOTO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBINA
apdekr. YrompHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE M XUMHUYCCKHE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHC, MMPOMBIIIJICHHOCTU U

CEJILCKOM XO3AUCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHWMYECKUX BEIISCTBAX KAK O COCIMHEHHUSIX
yriuepoga (MeTaH, 3TaH, STHJICH, AaleTWICH, STaHOJ, TJHIEPHH, YKCyCHas
kuciora). MIx coctaB m xummyeckoe crpoeHue. [lonstne o Ouonormdecku
BOKHBIX BEIIECTBAX: MXHUpPax, OCNKax, yIIeBoJaX — W HMX pOJIM B IKU3HU
YeloBeka. MarepualibHOe CIWHCTBO OPraHMYECKUX W HEOPTaHHYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IIOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoit kucnore. CUIMKATBI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIBb30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMHUYECKUN DKCIEPUMEHT: HU3YyUYCHHE OO0pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
WOHBI W HAOJIOJEHUE TMPU3HAKOB HMX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3MYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U MX COCAMHEHHUH (BO3MOXKHO
HCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJIEHHE C 0OpaslamMu XJIOPHJIIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUANIOB); HAOMIOJEHHWE TIpolecca
00yriMBaHMUs caxapa IoJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHUE XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOUM KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoaeHue mpu3Haka e&
MPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BHJACOMATEpPUAIOB), 0Opa3lamMu
a30THBIX U (HOCPOPHBIX YAOOpEeHU; monydeHne, cooupaHue, pacro3HaBaHue U
M3YYeHUE CBOWCTB aMMHUaKa; IMPOBEJIECHUE KAuYE€CTBEHHBIX pPEAKUUMWA Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEAbIO (BO3MOMXHO
WCIIOJb30BAHUE BUJCOMATEPHUATIOB); H3YyYEHUE MOJIENEe KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HAaBAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOrO ra3a; IPOBEICHUE KayeCTBEHHBIX peakluid Ha KapOoHaT- u
CIWJIMKAaT-MOHbl W M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Mertannsl 1 ux COCAMHCHU A

3.1

OO01as XapakTepUCTHKA XMMHUYECKUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKUX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yecKkasl KpuUcTajsinyeckass pemérka. DJIEeKTPOXUMUYECKUH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/ioB. O0Imue crnocoObl MOTydeHus
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/uIbl: MOJOKeHHE B [lepuomnyeckoid cucTeMe XUMHUYECKHUX
anementoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOKJICHHE B MPHUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCUABI HaTpus U Kanud. [IpuMeHeHHe IIeTOYHBIX METAUIOB M HX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAIBI MAarHMii HM  KalblMA: IIOJIOXKCHHE B
[Tepuoaunueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus W Kajablius. BakHeWmne coequHEHUs KaibIus (OKCHI, THIPOKCHI,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

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

AJIFOMHMHMHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB .M.
MenneneeBa; CTpOEHHE aToMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMMHUYECKHEe CBOMCTBa jkene3za. OKcuipl, THAPOKcUIsl U conu keneza(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIIbTATOB KOPPO3UHU MCETAIIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJICHCTBUS OKCHJA KajdblUd M HATpus C BOJOM  (BO3MOYXKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCJICAOBAHUE CBOWCTB KECTKOW BOJbI;
npoluecca TOpEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX pEaKUUi Ha HOHBI
(Marausi, Kanpliysi, amoMuHus, uHKa, xenesa(ll) u sxemesa(lll), memu(ll);
HaAOJII0JIEHHE U ONKCAaHUE MPOLECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMU HATpUs,
Kaausi M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHelne MeTanisl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoms Mpu XUMHUYECKHUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI  DJKOJIOTMYECKOM  T'PAMOTHOCTH.  XHMHYECKOE  3arpsA3HECHHE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOIYKTHI UX MEepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuasIoB (CTEKIIO, CILIaBbl

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MNPUPOJbI, MOHUMAaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUE MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHUYECKON HayKd, 4YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

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

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
MaccChl, KOJMYECTBO BEIECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUd COEIUHEHUs, pPEaKUUU pas3yIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKkT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl A0S M MPOLIEHTHAS! KOHLEHTPALIUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHasA




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XMMHYECKAs CBS3b, JIEKTPOOTPULIATEILHOCTD, MTOJIIPHASL U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUYCCKHUC 3HAHUS CO 3HAHHUAMU OPYIuUux

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijpa, oOlee 4Yucio
JJIGKTPOHOB), PACIPENCICHHEM JJICKTPOHOB II0 JHEPTrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuoanueckoit cucreme (B MalbIX TE€PUOJAX H  TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTEMEHb OKHUCIICHHS XUMHUYECKHUX 3JIEMEHTOB, 3apsj

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHNUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 ypaBHEHHUSM XHUMHUYECKHX PEAKIHH ¥ HaXOJUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIECTBAMHU, XHUMHYECKON
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM XKM3HU, MPAaBUIIAMH MOBEACHUS B LIESIX cOepeKeHus
123 3I0POBbSI M OKpYXKAIOUIE MPHUPOAHOIN Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hanvnune mpakTH4ecKUX HABBIKOB TUIAHUPOBAHMSI U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHus cMecel

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YITIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM J0JIed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(denondTanenHa) as OMpeNENICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTaJyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxnennne MeTalIbl ¥ UX COCOANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCU-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJlFOMHHHSI,

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

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH W llepuoandeckas cucTeEMa XUMHYECKHUX HIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvuda, KaJlblIUA (pazmyca aTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKOM PElIETKH M BUJIA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJI0Pa, KMCIOPOia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

duszndeckue U XMMHUYCCKHE CBOMCTBA BOIOPOAHBIX COGHI/IH@HI/Iﬁ HEMCTAJJIOB!

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyenue ocHOBaHuUd U

aM(bOTEePHBIX THIPOKCHIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUUCCKUX PJICMCHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHUCIATEITBHOBOCCTAHOBUTELHEIE pCaKknum. OKHCINUTEIN U BOCCTAaHOBUTEU.
[Ipouecchl  OKHMCIEHUSS U BOCCTAHOBJEHMS.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHoro obmeHa. YCIOBHSI MPOTEKaHWs PEAKIM MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX 0XKOT'aX U OTPABJIICHHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX MpobieMm. YcuieHue mapHUKOBOoro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATHS 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCAUHCHHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHUECKUX COCIMHEHUI
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ U3JaHue, TepepadoTaHHOE
INa6puensn O.C., Octpoymon W.I'., CnaakoB C.A. AKuioHepHOE 00IIECTBO
«3narenscrBo «lIpocsemenue»

* Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3aaHue, nepepaboTaHHOe
INa6puensn O.C., Octpoymon W.I'., CnagkoB C.A. AKIIMOHEpHOE OOIIECTBO
«3parensctBO «IIpocBenienne

Xumus 7 xknace ['abpuensa O.C.

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET






