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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Takxe Ha OCHOBE (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENogaBaHusl yaeOHOro peaMeTa « X UMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O NEAX, OOIIel cTpaTeruu
o0y4yeHUsl, BOCHHUTAHUS U PA3BUTUS OOYYAIOUIUXCS CPEACTBAMHU Yy4eOHOTO
nmpeamera, yCTaHABIIUBAET 00s13aTeJIbHOE MpeaMETHOE coJiep>KaHue,
peayCMaTpUBAET PACHpPEICNICHHe €ro Mo KjiaccaM U CTPYKTYpUPOBAaHHE 10
pasienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEeseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHIYEMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM €  Y4ETOM  MEKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTECH OOYy4YarolIuXxcsi, OMNpEeNeNIieT BO3MOXHOCTH TpeaMeTa i
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeNIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYarOMIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKaHMUS.

3HaHME XWMHUU CIY>)KUT OCHOBOM Miis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (popMupyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUrd M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TJI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, SHEPIETHUCCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KyJbTYPhI IHYHOCTH, €€ 001IeH 1 (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSITEIIBHOW Y4eOHOW  JIEeSITEeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK ¥ B IPO(HECCHOHATLHOM NESITETbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSIETCSI OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBieHUss B OOyYEHHUM XUMHUU O0ECHeurBaIOTCS CHeuu(UKOM
colepKaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTHUPOBAaHHBIM OTpa)kKeHHWEeM 0a30BOM HayKH XHUMHH Ha ONpeaeIEHHOM 3Tare eé
Pa3BUTHAL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONTUMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHs MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. CojaepkaHue CKIIAIbIBACTCS W3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMpeAcTaBiIeHUN 00 DIEKTPOJMTHUYECKOW JUCCOLMAIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE OSMIMUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K Jpyromy, BBINONHAS (DYHKIUM OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYYHOU KapTUHBI MHpPA B JIOTHKE
€€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XWMHU NPOUCXOAUT C IPHUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX mpeamMeToB: «OKpyXKaroumi MHpy,
«buonorus. 5—7 knacce» U «Pu3mnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTU YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBbI XUMHUYECKUX
3HAHUM — BaXKHEUIIMX (DAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



MpUOOIICHNM K HAyYHBIM METOAaM IIO3HAHWS TPH HW3YYCHUH BEIIECTB W
XAMHYECKUX peakKiuii, B JOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSATENbHOCTH, OCBOEHUHU MpaBuil Oe30MmacHoro oOpalieHHs ¢ BeEllecTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy U3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKUe 1eJd, KaK:

— (OpMHpPOBaHHE WHTEIUVIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HamnpaBJIEHHOCTh OOYyYEeHHMs] Ha CHCTEMAaTH4YeCcKoe MpHOOIIeHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM JAESTENbHOCTH, HAayYHBIM
METOJIaM TIO3HaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieueHne yCclIOBUM, CIIOCOOCTBYIOMINX MTPUOOPETEHHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, IMO3HAHUS W CAMOIIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMN), MMCIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3ITUYHBIX BUAOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM E€CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0o MHUpa, MCIOJIb3yd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMupoBaHue y O0Oy4arolmUXCs TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKHX 3HAHUU [JIs1 BBIPAOOTKH OSKOJIOTUYECKH
1IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXPAHEHMS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETOo
00yJeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHS] XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, coctanisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEINIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HUA YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MUECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKue 3JieMeHTbl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OtHOcuTenbHAsS MOJICKYJISIpHAas Macca. MaccoBas 10151 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemecTBa. Moib. MosipHas macca. B3auMocBsI3b KOJIMUECTRBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHUM.

Pu3NUecKue U XMMHUYECKHUE SIBJIICHHUS. XMMHUUYECKasi peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBwiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ 1adopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OMUCAHUE
GU3MYECKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJCHHE
¢usznuecknx (TUIaBI€HME BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEHOM MPOBOJIOKH, B3aUMOCHCTBHE MeJla C KHCIIOTOW) sIBJICHUH, HaOII0JICHUE U
OMMCaHUE TMPU3HAKOB MPOTEKAHMS XUMUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBHE CEPHOW KHUCIOTHI C XJIOPUAOM Oapuisi, pa3ioKeHHE THAPOKCHIA
meau (II) mpu HarpeBanuM, B3auMoAeHCTBUE kese3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/elIeHuss CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBIIAPUBAHUE, NTUCTUWUIAIMS, XpoMaTorpadus, MPOBEACHUE OYUCTKHA IMOBAPEHHON
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENEH MOJEKY
(1apocTep>KHEBBIX ).

Ba:kHeiine npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmeck razo. CoctaB Bo3ayxa. Kucioposa — 3JI€MEHT M MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. llpumenenune kucnopoaa. CrocoObl



MOJIYYeHHs] KHUCIOopoAa B JIa0OpAaTOpUM M MNPOMBIILIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — aioTponHas MoAupUKaIHs KACI0pOoaa.

TeroBoit >PQGEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUMH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemeHT u mpocroe BemecTtBo. Haxoxaenue Bomopona B
npupojie, (GU3MYECKHME U XUMUYECKHE CBOMCTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B PaCTBOpE. XUMHUYECKUE CBOMCTBA BO/Abl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU uesioBeka. KpyroBopot BoAbl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcuabl. Kiaccuduxanus
OKCHJOB:  coyieoOpa3syromniye  (OCHOBHBIC,  KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa oxcumoB. @PuU3WYecKHMe U XUMUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinaTypa ocHoBaHui. PU3NYECKME M XWMHYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. Ouszndeckue u
XUMHYECKHUE cBoMcTBa KHCiIOT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenknatypa cosieil. @uzndeckne u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE U H3YyUYEHUE CBOICTB KHUCIOPOJa, HAONIOAEHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHMKHOBEHHS U
npekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIGHHE C oOpas3laMu OKCHAOB U
ONMMCAHWE WX CBOWCTB, IOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W W3yUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumopeicTBue Boaoposa ¢ okcuaoM menu (II)
(BO3MOXHO HMCTOJIb30BaHUE BHUJICOMATEPUAIOB), HaOMOIeHHEe 00pa3IoB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEW PACTBOPEHHUSI BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HatpuieM ©  KaiubleM) (BO3MOXXHO  HCIIOJb30BaHUE  BHUIACOMATEPHUAIIOB),



UCCJEeIOBaHUE O00pa3lOB HEOPraHMYECKUX BEUIECTB Pa3jiWYHbIX KJIACCOB,
HaOJI0/ICHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT U HIEIOUCH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaUIaMH, PEaKUUN HEeUTpaau3aluu, MOJIyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO MeETajula OPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a/lad N0 TeMe «BaXHEWIINEe KIacChl HEOPraHMYECKHX
COCAMHECHUN.

IHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAIUM XUMUYECKUX 3yeMeHTOB. [loHsTue o
IPYINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yroT aM(pOTepHbIE OKCHIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /I.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJiIMHHOMNEepUoAHas  (HOpMbI
[Tepunonuueckoit cuctembl xumuueckux 3nneMeHToB 1. . Menneneesa. Ilepuoas
U rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB INEepuoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB TepBbIX 20 XMMHYECKHUX  DBJIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MenpgeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoauueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB Il pa3BUTHS Hayku W npaktuku. JI. M. MenaeneeB — y4€HbIA U
rpaXk1aHUH.

Xumunueckass cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenpr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OOpa3IOB BEMICCTB METANIOB W HEMETAIIOB, B3aWMMOJICHCTBHE
TUAPOKCHIA LHWHKA C PacTBOPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemmunie ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBS3€M MPH HM3YYEHUM XMMUHA B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHSITUM, SIBJIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEeHHO-HAYUYHbIE MOHITHS: HAay4YHbId (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTe3, KiIaccupukanus, MNEePUOJIUYHOCTb, HAOIIOACHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHHE BEIIECTBa, a3, (U3UYECKUE BEIIMYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBo U XMMHYECKAsl peaKUMsl

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KalMs, KalblLHMs U UX
COEIMHEHUII B COOTBETCTBHM C IIOJOXEHUEM »3JIeMEHTOB B Ilepmonnueckoit
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHWMHUUYECKHE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Kiaccudukanysa XuMrU4eCKUX peakiuil 1o pa3InyHbIM MpU3HAKaM (110 YUCILY
M COCTaBy YYacTBYIOIIMX B PEaKIHMH BEHIECTB, MO TEIUIOBOMY 3 (deKTy, 1Mo
M3MEHEHUIO CTETICHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKlMi, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyecko peakuuu. [loHsaTre 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHUMHUYECKUX peaknusx. [IoOHsITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHssTHEe 0 XUMHYECKOM paBHOBecUU. DaKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  DJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHnue ypaBHEHU



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHu3M AUCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BUAAMHU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MPOTEKaHUS peakIuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIC YypaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA M COJE€ B CBeTe MPEACTaBICHUH 00 DIIEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEMeTauioB (rpadura U anmasa), CJIOXKHBIX BEIIECTB
(x;mopua HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYeld U  coJiel
(BO3MOXKHO  HWCTOJIB30BAHWE BHJIEO MaTepuajoB), TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(o6pa3oBanue ocajaka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakuuu pa3ioKEeHHs, COSUHEHUs), paclio3HaBaHUE HEOPTraHWYECKUX
BEIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, pEILICHUE
JKCIIEpPUMEHTAJIBbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepuctuka TamoreHoB. OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBAa Ha MpPUMEpPE  Xjopa
(B3auMoOJECTBUE € METaJJIaMHM, HEMETaUlaMH, IIelo4aMu). XJIOpOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyYyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHM3M 4YeJioBeKa. BakHelmume XJIopuabl U UX
HaXO0XJCHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHW okuciieHus. CTpoeHne W (PU3NUECKHe CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cephl. CepoBOMOpO, CTpOCHUE, (PU3HUECKHE U
XUMHuYeckre cBorcTBa. OKCHIBI CEepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnas kuciora, (¢U3UUYECKHE ¢ XHUMHYECKHME CBOMcTBa (00IMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE PEaKIluy,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUsS] CEPHOM KHUCIIOTHI.
[Tpumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMHU Cepbl (KUCIOTHBIC JIOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapaktepuctuka 3iaeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dbuzndeckue u XuMnu4eckue croiictea. Kpyrosopor azora B npupoje. AMMHAK, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHUe U npuMmeHenue. Coin aMMOHUS,
ux (pU3nYecKre U XMMHYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHHUsI. A30THas KHCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUUYECKHE
cBoiicTBa (0OlIMe Kak TMpeACTaBUTENS Kiacca KHUCIOT M cHeluduyecKue).
Hcnonb3oBaHne HUTPATOB W COJEH aMMOHHUS B Kaue€CTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
ajutoTponHbie Mogudukanuu gocdopa, Puznueckue M XUMHYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmbel. OCoOOEHHOCTH CTpPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTJIEpPOH,  aJUIOTPOIHBIE
Moau(UKallMK, pPACHpPOCTPaHEHHE B Mpupone, (HU3UUYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupoae. Okcuibl yriaepoaa, ux
¢usznueckre W XUMHUYECKHME CBOWCTBA, JCHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHEe MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONK, UX (PU3NUEeCKHue U XUMUUYECKHE CBOMCTBA,
nojiyueHue U TnpuMeHeHue. KayecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYambHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HWCTOYHUKK YTIIEBOJOPOAOB (Yyroib, TMPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OC€H3MH), UX POJIb B OBITY W MPOMBIIICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OeNKax, yraeBoJax — U UX
poJii B KHM3HM 4YeJoBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHUE U
npumenenne. CoenuHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuus (IV) m kpemuueBoit kuciore. CUIMKAThl, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIUICHHOCTH. BakHellne cTpouTenbHbIE MaTepHallbl: KEPaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpasIloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpas3laMud XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
oOpasmaMu  ceppl U €€  coeAMHEHUSIMU  (BO3MOXKHO  KCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOOICHUE TIpoIiecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEpPHOM  KHUCJIOTHI, HW3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peaKkIuM Ha Cyibdart-
MOH W HaOJIoJicHWE TpU3HAKa €€ MpPOTeKaHWs, O3HAKOMJIEHHE C (DU3MUEeCKUMHU
cBOoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, paclio3HaBaHWE MW M3YYCHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PpEHETOK anMasza, rpaduta, QylsiepeHa, O03HAKOMIIEHHE C
IIPOIIECCOM  aIcOpOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJIyYeHUE, cCOOMpaHue, paclio3HABaHUE W M3YUCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNUE KaYeCTBEHHBIX peakiuii Ha kapOoHAT W
CWIMKAT-UOHbBl W HW3yYE€HHE NPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COEIUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTePUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTanyeckasl CBA3b U
METAJUIMYECKasi ~ KpUCTAINIMYECKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HanpsHKeHU MeTaioB. du3nyeckne 1 XUMUYECKrUe CBOMCTBa MeTauioB. OO0mue
crocoObl ToyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHue B [lepruoamyeckoil cucremMe XMMUYECKHUX
snementoB JI. 1. MenpaeneeBa, CTpO€HHUE HMX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MAarHMd W KaJIbIIUM: TIOJIOKEHHE B
Ilepuonnueckon cucreMe xumudeckux ainemeHToB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HAaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxuHelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUS.

ANOMUHMI: MIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuEe aroMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUUYECKUX AIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA ele3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE C O0Opa3llaMl METaJJIOB U CIUIABOB, WX (U3NUYECKUMU
CBOWMCTBAMH, H3yUYCHUE pE3yJIbTAaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KIbIUA W HATpUid C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUIECOMATEPUATIOB),
UCCIIEJJOBAHNE CBOWCTB JKECTKOM BOJBI, IPOLIECCA TOPECHUS JKeJe3a B KHUCIOPOJIE
(BOBMOHO  HCIIOJIb30BAHME  BHUJCOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEaKIUM HAa MOHBI: MArHUs, KIbLHUS, aJIOMHUHUS, IIUHKA, JKEJe3a
(II) u xene3a (III), meau (II), HabmomeHNE M ONMKMCAHUE TPOILIECCOB OKPAITHMBAHMUS
IJJaMEHU MOHAMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMAaTepHajIoOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS
Y THIPOKCHUJA [IMHKA, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a/1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. IlepBas momouns mnpu
XUMHYECKHX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXkarollel cpenbl (IpeaesibHas AOMyCTHUMAast
KOHIIeHTpaius BeulecTs, nainee — [1JIK). Ponp xumMuu B penieHnn 3KOJIOrM4ecKux
mpooIeM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemmunie ceasu



Peanuzanus MeXNpeIMETHBIX CBA3€d MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJIb30BAaHUME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBIASIOIMINXCS CUCTEMHBIMH JIJI1 OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KilacCuUKamnus, TEPUOJIUYHOCTh, HAOIIOJACHUE,
AKCHEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: MaTepusi, aTroM, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCThH, MOJEKYJa, SJIEKTPUUECKUW 3apsij, MPOBOIHUKH,
NOJYIPOBOAHUKH, JIUANEKTPUKH, (OTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIIMYECKas
peméTrka, cruiaBbl, (PU3NYECKUE BEIUYUHBI, CIMHUIIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunTes, npixaHue, Owocdepa, dKOCUCTEMA, MHUHEPAIbHBIC
yIO0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rumpochepa, MUHEpaATbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIAEMbIE, TOTLIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs XUMUU B €IUHCTBE Yy4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMM W HOPMaMH TIOBEJCHUS M CHOCOOCTBYIOT IpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UMCJIE B YACTU:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeJuI0, NMOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHOpMAIUCH O
NEPEAOBBIX JOCTHXKEHUAX W OTKPBITHSX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIIEIOBATEIbCKOM,  TBOPUECKOM W JPYyrMX  BUIAX
JESTENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMOIIO HUMAHUIO
M B3aUMOIIOMOIIKM B TIpollecce JTOW Y4eOHOW JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE W TOCTYIIKM CBOMX TOBApUILIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABIECHUSI O BELIECTBE M XWMHUYECKOM pPEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, TPECTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUY 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAIPABIICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0ooOpa3oBaHWIO, TMPOEKTHOW U  HCCIEI0BATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH M YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBI 00pa3 >KW3HU, OCO3HAHUE IOCIEJICTBHI U
HETPUSATHUE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacCHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) Tpy10BOro BOCIIMTAHMS

WHTEpEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u Tpyaa pa3audHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHHS 00pa30BaHUs C YUETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPelIe;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHMS, IOHUMAHNE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJEHUS
paBMII 0€30MACHOTO MOBEACHUS TP paboTe ¢ BEIECTBAMH, a TAK)KE B CUTYAIIUAX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEANOH, I MMOBBILICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MpOoOJeM M MyTEeW UX PEILICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIUIEHUSI, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHOM IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUsT MUPOBO33PECHUS] OOIICHAYYHbIE TOHATUSA (3aKOH, Teopus,
MPUHIIKII, TUTIOTE3a, (PAKT, CUCTEMA, MPOIIECC, FIKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJIATUBHBIE), KOTOpbIE 0O€CneunBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAaHUMU: PaCKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATh B3aWMOCBS3b C JIPYTUMH TOHSITHSMHU), UCIOJIH30BATh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIPOIIECCE TMO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakIy — MpHU PElIeHUH Y4eOHO-TM03HAaBATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble ucciienoBarejbCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIMPOCHI B Kauy€CTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI 1Jisi (OPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEICHUIO
YUEHUYECKUX HKCIEPUMEHTOB, yMEHUE Ha0IoJaTh 3a XOJOM Mpolecca,
CaMOCTOSTEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIICHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHHUS, COCTABIATH OTYET
0 mpojenaHHoli padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJOB U (OpM MpE/ICTaBICHUS, MMOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh Pa3IMYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus UHDOpMauu U
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJOKHBIMU CXEMaMH, JuarpaMMamH,
ApyruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B THpolecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMmyHuKkaTHBHBIE YHUBepcadbHbIe yUeOHbIe 1eificTBHUS:

YMEHHS 3aJaBaTh BOMpPOCHl (B Xoie aAuanora W (Wiad) JHUCKYCCUU) TIO
CyLIECTBY  OOCyXJaeMoW TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  ITO3HABATEIbHOM
NEATEIbHOCTA B YCTHBIX M IIMCBMEHHBIX TEKCTaxX; JeJlaTb MPEe3eHTalUI0
PE3YJIBTATOB BBIMOJHEHUS XMUMHUYECKOr0 JIKCIepUMeHTa (1abopaTopHOro OTIbITA,
1a60paTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEJIbHOM W HCCIEOBATENbCKOM  JEATENbHOCTH IPU  PELICHUU
BO3HUKAIONINX MpOOJieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJeHus, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHHBepCadbHbIe Y4eOHbIe 1elCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENSATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee A (HEeKTUBHBIE CIOCOOBI PEIICHUs] YIEOHBIX H
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIbHO COCTABIATH WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUM MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe nmnpeAMETHBIX pE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAHOBJICHHOTO JaHHON (enepanbHON paboueil MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCA HAay4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI



JNEUCTBUM, BHUIBI JIESITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UMHTEpIpETAllUd, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUsSX.

K xoniy oOyuenus B 8 kj1acce npeiMeTHbIE PE3ybTaThl Ha 0230BOM YPOBHE

JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OO YUAIOIINXCSI YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHYECKUH D3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
MaccoBasi IOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPuKaius peakiuil: peakiuu
COCMHEHUS, PEaKIMu Pa3J0KEHUs, pPEaKIUu 3aMEIICHUsI, peaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (HEKT peakinu,
AIpO aTOMa, OJJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWUTalb, paIuycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJs BEIIeCTBa
(MpoleHTHAs! KOHIICHTPAIIKsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (OpMyI
BEIIECTB U YPABHCHUI XUMHYECKUX PEaKIUM;

e ONpENENSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMmynaMm, BHJI XHUMHYECKOW CBsI3W (KOBaJICHTHAass M HOHHAs) B
HEOPraHUYECKUX COCTHUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUE MEPUOJIUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B [lepmoamueckoil cucreme,
3aKOHOB COXPAHEHMS] MacChl BEHIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUsI, 3aKOHA ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «modounas nmoarpynna (b-rpymnma)y», manbie u
OoJIbIlIME TEPHOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckass cucrema XumMu4deckux odnementoB [J[. .
MenneneeBay C UHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00lliee YUCI0 3JIEKTPOHOB
U pacnpeereHne uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTyY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIKIasl OMUCAHUE TPUMEpPaAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHUMHUYECKUX TMPEBpAlIEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHYECKOro »3JeMeHTa 1o ¢opMmyIe
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHHUIO XUMHUECKOHN PEeaKIny;

MPUMEHSATh OCHOBHBIE OIEpaIliyd MBICIUTEIIBHONU JEATEIBHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3alnio, KiacCu(UKAIHIO,
BBISIBIICHUE NPUYMHHO-CIEICTBEHHBIX CBA3€M — NJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
Mo3HaHUsI — HaOJo/IeHne, H3MEpEeHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJaM  IOJb30BaHUS ~ XUMHUYECKOM  mocynoil |
1abopaTopHBIM 00OpyAOBAaHHWEM, a TaK)Ke TpaBuiIaM oOOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHHIO U COOUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM JOJE€ paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xoH1y o0ydenus B 9 kJj1acce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHHUSI, XUMUYECKasi peaKius, XUMUYecKasi CBs3b, TEILUIOBOM 3PeKT
peakiuu, MOJb,  MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IUCCOLMAIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTAHOBJICHHE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJUIMYecKasi), KpUCTAUIMYeCcKas pelI€TKa, KOppo3us METalljoB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUUH, NPEAEIbHO JOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHSITHU W
NPUMEHSTH 3TU MOHATUS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIL;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyrnaMm, BUJ XUMHUUYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]] MOHA M0 XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHMYECKUX COCIAMHEHUM, TUI KPUCTALIMYECKOU
pEeLIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHMMAaHHE: ONUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTth MOHSATUS «rJaBHasg noxarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoONbIIME TEPHOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOJAMYECKON Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX TO0 DOJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTU B U3MEHECHUU CBOMCTB 3JIEMEHTOB U UX COCAWHECHUU B
npeaenaax MajlblX IEPUOJOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (MO0 YUCIAY M COCTaBy Y4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) O0OmUE W crenuduueckrne XUMHYECKHE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKAAs OINKHCAHUE
MpUMEPAMHA MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIUl;

COCTaBJISITh YPAaBHEHHS DBJEKTPOJUTUYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJIOYEN U COJIEN, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIU MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca dTHX peaKIluii;
IPOTHO3MPOBAThH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUA B Pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKON PeaKIInu;

coOnoaTh  MpaBWja  MOJIB30BAaHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM O0OpYIOBAaHWEM, a TakXKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMU TIO BBITIOJTHEHHIO
1a00paTOPHBIX XHMUYECKUX OTBITOB [0 TIONYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  pPEaKIMH, MOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEUIECTB: PACIIO3HABAThH OMBITHBIM MyTEM XJIOPHUI-, OPOMHUI-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEpAIlMi MBICIIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISIBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HAOJIIOICHNEe, M3MEpPEHUE, MOJEIUPOBAHHUE, IKCIEPUMEHT (peasbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoauyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpPOHHbIe (LN (PPOBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PECYPCHI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
XuMusg — BakHas 00J1aCcThb
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/YNVIX660G
MPAKTUYECKOU JIeITeTLHOCTH
yeJoBeKa
BemectBa 1 xuMu4deckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR 1 VF0
peakiumn
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
B .K T e
2.1 O3AYX. BHCTOPOA. LIOWATH 6 https://m.edsoo.ru/D5SBORTY30
00 oxcruaax
Bopopon. [Tonsitue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Bopa. PactBopsl. [loustue 00
2.3 a p 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHHUIX
OCHOBHBI€E KJIaCCHI
2.4 . 11 1 1 https://m.edsoo.ru/0T5ASMOWT
HEOPraHWYECKUX COCAMHEHUM
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIIUN




[Tepuonueckuii 3aKOH U
IIepuoanueckas cucrema

3.1 XUMHUYeCKnX deMeHToB J1. 1. 7 https://m.edsoo.ru/TCBJBVWEZ
MenneneeBa. Ctpoenue
aToma
XuMudeckasl CBS3b.
3.2 OKHCIUTETHHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

10 ITPOT'PAMME




9 KUIIACC

KoanuyectBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (U poBbIE)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThbI
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
[ToBTOpeHue u yriuyoieHue 3HaHUH
1.1 P yry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX
1.2 . P 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DNeKTpOIUTHYECKAs TUCCOLUAIUS.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKUE PEAKIIUU B pacTBOpPax
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
OO61as XxapakTepUCTUKa XUMUYECKHX
2.1 B P p 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpynmnbl. ['anorensl
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COeIMHEHUs
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX?2S
WX COCMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMeHToB IVA-rpynnsl. Yraepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHHI U UX COEIUHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

3.1 OO01mue cBoiicTBa METAIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakneiime Metaibl U UX COSTUHEHUS 16 https://m.edsoo.rut/EFKQW9HZI
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aiomias cpeaa
BemectBa u maTepuaisl B )KU3HU
4.1 3 https://m.edsoo.ru/TENBWEF7Y
YeloBeKa
Hroro no pazgeny 3
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos
Ne Mara DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTe/ibHbIE PECYPChI
padoTsbI padoThI
[Ipenmer xumuu. Poss xumuu B
1 JKU3HU YenoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BeIlleCTBA
[TonsTre o MeTo1ax MO3HAHUS B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMHH
[IpakTnueckas padora Ne 1
«[IpaBua paboTsl B 1aboparopuu
3 P . P paTop 1 https://m.edsoo.ru/LSEW4353D
Y IPUEMBI OOpaIIeHUsI C
Ja00paTOPHBIM 000PYI0BAHUEM)
YucTele BelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/6TME21FW§
CriocoOslI paznienenus cmeceit
[IpakTrueckas padora Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LS5SMCRY
OYMCTKU MTOBAPEHHOM COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTBS8
XUMUYECKUE DTIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
JJIEMEHTOB
8 [IpocTble U coKHBIE BELECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6

BellecTB. XUMudeckas hopMyia.




BanentHoCcTh aTOMOB
XUMHYECKHUX DJIEMEHTOB

11

OtHOCHUTEIbHAd aTOMHAs Macca.
OTtHocuTenbHAasE MOJIEKYIISIpHAs
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edsoo.ru/GHV58QMVE

13

Kommnuectso Bemntecrsa. Moub.
MonspHas macca

https://m.edsoo.ru/368UNL5Y?2

14

duznueckre 1 XUMHUYIECKHE
SIBIIeHUS. XUMHUYecKas pCaKknuus

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku ¥ ycinoBUs NPOTEKAHUS
XUMHUYECKUX PEaKINi

https://m.edsoo.ru/N6DVNIKQS5

16

3aKOH COXpPaHEHUSI MACCHI
BeIECTB. XUMHUYECKUE YpaBHEHUS

https://m.edsoo.ru/M8EDS4IHVM

17

Brranciaenus KOJIMYECTBA, MaCChl
BCIICCTBA I10 YPAaBHCHUAM
XUMHUYCCKUX pCaKI_[PIfI

https://m.edsoo.ru/LUY9U3EQE

18

Knaccugukanus XuMHIeCKIX
peakimii (CoeMHEHMS,
pas3IoKEHUs, 3aMCIICHHUS,
oOmMeHa)

https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIIoneaucT. O0o0IIEHNE U
cHUcTeMaTH3allys 3HaAHUI
«BemecTBa 1 XUMHUYECKHE
peaxium»

https://m.edsoo.ru/PIWARH3AB

20

KonTpoabsHnas pabdora Nel nmo

https://m.edsoo.ru/ON62SNERU




TeMe «BelecTBa 1 XuMH4YeCKHE
peakuumn»

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kuciopos — anemMeHT u
npocroe BeuiecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

du3nUecKue 1 XUMUIECKIE
CBOMCTBa KHCIIOPOAa (peaKkuu
OKucIieHus, ropenue). [lonsarue
00 okcuaax

https://m.edsoo.ru/FBS 1 JRKMB

23

Crnoco0bl TOITy4eHus KHCI0poia
B JabopaTtopuu u
pomsbllIeHHOCTH. [IprMenenne
KHCIIOpOJia

https://m.edsoo.ru/VIWB6A2RD

24

TennoBoii 3 HexT XuMuIecKou
peaKIuu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHCHHH,
9K30- U DHIOTEPMUICCKHUX
peaKmmsax

https://m.edsoo.ru/PNMKJZHKX

25

TorumBo (HedTh, yroiab U METaH).
3arpsi3HEHHE BO3]lyXa, CIIOCOOBI
€ro MpeI0TBPAIICHUS

https://m.edsoo.ru/USNYSUUW?2

26

[IpakTuueckas padbora Ne 3 mo
teme «llomydenue u cobupanue
KHCIIOPO/1a, U3yYEHUE €To
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Boaopon — aneMeHT u npocroe
BemectBo. HaxokneHue B
MpUpoOE

https://m.edsoo.ru/WD392ACWB




28

dusuyeckue U XUMHUIECKUE
cBolicTBa Bojgopoxa. llpumenenue
BOJIOpOJIA

https://m.edso00.ru/0SZ28459R

29

TloHdaTHE O KHUCIIOTAaX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

Croco0bl MosTy4eHus! BOAOPO/ia B
naboparopuu

https://m.edsoo.ru/C9TO9UCIP

31

[IpakTnueckas padora Ne 4 o
teMe «Ilonydyenue u cobupanue
BOJIOPOIA, U3YUCHHE €TO
CBOWCTB»

https://m.edsoo.ru/SS3IWAX33K

32

MousipHbiit 00BEM ra3oB. 3aKOH
ABoraapo

https://m.eds00.ru/M3KSO10QDQ

33

Brrunciaenust 00n€Ma, KOJIM4YecTBa
BEIIlECTBA ras3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA MU
00BEMY

https://m.eds0o0.ru/MXGOY304M

34

Brruncienus o0bEMOB ra3os 10
YPaBHCHHIO pCaKIIMH HAa OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHUH
ra3oB

https://m.eds00.ru/9TQ8AXABY

35

dusznueckue U XUMHUYECKUE
CBOMCTBA BOJIBI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBauui. [loustue 00
HWHJIMKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Boga xak pacTBOpHUTEIb.
HacplleHHble 1 HEHACHIIIEHHBIE
pacTtBopsl. MaccoBast 10714
BEILECTBA B PaCTBOPE

https://m.edsoo.ru/MKHXPOFH4




38

[Ipaktuyeckas padora Ne 5 o
teme «IIpuroroiieHrE pacTBOPOB
C ONpeAcIEHHOM MAacCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/WXUKPAUOA

39

KonTpoabHas padora Ne2 no
teme «Kuciaopoa. Bogopon.
Boaa»

https://m.edsoo.ru/JM7935DRY

40

Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

https://m.edsoo.ru/STESJINAY

41

[Tonyuenue n xumuyeckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCHJIOB

https://m.edsoo.ru/8JAZ9YWS?2

42

OcCHOBaHUS: COCTaB,
KJIacCH(UKAIUsA, HOMEHKIIATypa

https://m.edsoo.ru/5SU397HUSC

43

[Tonyyenue u XuMU4eCKue
CBOMCTBA OCHOBaHUU

https://m.eds00.ru/GD9A28ROE

44

Kucnotsl: cocras,
KJ1accuguKanus, HOMEHKIIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

HonyquI/Ie 1 XUMHWYECKHEC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIIATYpa,
CHOCOOBI OTYYCHHSI, XHMUYECKHE
CBOMCTBA

https://m.edsoo.ru/JISNUIMIT]J

47

[IpakTuueckas pabora Ne 6.
Pemrenne skcnepuMeHTAIbHBIX
3a1a4 o teme «OCHOBHbIE
KJIaCChl HEOPraHUYECKUX
COCIMHEHUIN»

https://m.edsoo.ru/58D13JF7V




48

I'eHeTnueckas CBsA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
CoeqUHEHNN

https://m.edsoo.ru/YDS6ZRE31

49

O000111eHNE U CUCTEMATHU3AIIN
3gaHui "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI"

https://m.edsoo.ru/S7TBUOEEYN

50

KonTtponsnas pabora Ne3 no teme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTMHEHU "

https://m.edsoo.ru/AFA7IDULD

51

[IepBbie mONBITKH
KJIacCU(PUKAIUA XUMUYECKUX
anemMeHTOoB. [loHsaTHE O rpynmax
CXOJIHBIX DJIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

[Tepuonnyueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYeCKnX djeMeHToB J1. 1.
Meunneneena

https://m.edsoo.ru/X9F1NR3U8

53

[lepuopl, TpyIIIbI, MOATPYIIIHI

https://m.edsoo.ru/NOMWWIRXN

54

Crpoenue atomoB. CocTaB
aTOMHBIX sifep. M3oTombl

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuonuueckoit cucrems /1. U.
Menneneesa

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA TI0 €T0 MOJIOKEHUIO B
ITepnoanueckoii cucreme /1. WM.
Meneneena

https://m.edsoo.ru/YIP0O4OMDX




3nauenue [lepuoanueckoro
3aKOHa U Pa3BUTHA HAYKU U

57 https://m.edsoo.ru/SZD8XEQOP
npaktuku. JI. 1. MenneneeB —
YYEHBIH, IearoT U IpaxaaHuH
PesepBHeIit ypok. O600IICHNE 1
cHcTeEMAaTU3aIs 3HaHuH /

58 . H https://m.edsoo.ru/ZCQTRPOSY
Bcepoccuiickas npoBepoyHas
pabota
KonTponsHas pabora Ne4 no teme
«Crtpoenne aroMa. XUMHYeCcKas

59 P . https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepoccuiickas
poBepoyHasi paboTa
DIEKTPOOTPUTIATEIIBHOCTh AaTOMOB

60 https://m.edsoo.ru/HZA110EDS§
XAMHYECKUX DJIEMEHTOB

61 HMounas xumnueckas CBsI3b https://m.edsoo.ru/3SY1RJKVI
KoBanenTHas nonsapuas

62 P https://m.edsoo.ru/EOL3MT2AE
XUMHYECKas CBSI3b
KoBanenTHas HenosspHas

63 https://m.edsoo.ru/9Y VR3FUXI
XAMHYECKas CBSI3b

64 CreleHp OKUCIIEHUS https://m.eds00.ru/RA6CVXM66
OKHCIIUTEILHO-

65 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAaHOBHTEJIbHBIE PEAKITUN

66 OKHUCIIUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/QPS46Z5PU
PesepBuriit ypok. O600mIeHE U
CHCTEMAaTH3aIUs 3HAaHUI 110 TEME

67 https://m.edsoo.ru/4RH7M35NF
«Ctpoenne aroma. XUMHUYECKast
CBS3b»

68 PezepBHblit ypok. O0oO1IeHNE U https://m.edsoo.ru/7DNRBZ948




CUCTEMAaTU3alus 3HaHUHI
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE NH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB J1. 1.
MenpneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB XMMHUYECKHX HJIEMEHTOB
NIEPBBIX TPEX NEPUOT0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKHX
BELIECTB

https://m.edsoo.ru/ WTO1WRA2Q

Bunpl xuMuueckoil CBS3U U THIIEI
KPUCTAJUTMYECKUX PEIIETOK

https://m.edsoo.ru/UI4YSCFRV

KonTpoabnasi padora Nel mo
TeMme «IloBTOpEHME U
yriry0JieHne 3HAHU OCHOBHBIX
pa3aesnoB Kypca 8 kiacca»

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XuMU4ecKux
peaxiuii o pa3aIuyHbIM
MpU3HAKaM

https://m.edsoo.ru/X8XAE7E2J

ITonsaTHE O CKOpOCTH
XUMHUYECKOH peakuu. [lonarue
0 TOMOT'E€HHBIX U T€TEPOTreHHBIX
peaxkuusx

https://m.edsoo0.ru/6VLXCYY7N




[ToHATHE O XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUH U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINUTEILHO-
BOCCTaHOBHUTEIIHHBIC PEAKIIHH

https://m.edsoo0.ru/648V11026

10

Teopus 2MEKTPOIUTHUECKON
mucconuanmy. CHIIbHBIE U
ci1abble AIIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHHUSI peaKkIuil

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYeCKHe CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
AIEKTPOJTUTUUECKON
JIHCCOITAAIIAHT

https://m.edsoo.ru/SHH81 Y VXI

13

XuMHJecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJIUTUUECKOU
JIHCCOLHAIIN

https://m.edsoo.ru/ETD5QTS4G

14

ITonsarue o Truapoms3c coJieit

https://m.edsoo.ru/9JFRAVESW

15

O00011IeHIE U CUCTEMATU3ALIUS
3HAHUH

https://m.edsoo.ru/FEEIZRMBG

16

[Ipaktuyeckas padora Ne 1.
«PermieHne 3xkcrepuMeHTATbHBIX
3a1au»

https://m.edsoo.ru/7VXTFHIT4

17

KonTtponeHas padota Ne2 mo

https://m.edsoo.ru/9RKLZDNUX




TeMe «DIEKTPOJIUTHIECKAS
aucconyanus. XUMHAYECKHe
peakiuu B pacTBOpax»

18

OO011as XxapakTepucTUKa
rajoreHoB. XUMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CosnsHast
KHCJIOTa, XUMHUYCCKHUEC CBOﬁCTBa,
MMOJIY4YCHHEC, IPUMCHCHHUE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas pabora Ne 2 o
teme «llosrydenue comsaHon
KHCJIOTBI, U3y4EHUE €€ CBOMCTB)

https://m.edsoo.ru/PVEXIYWEG

21

BI)I‘-H/ICJ'IGHI/ISI 110 ypaBHeHI/IHM
XHUMHYCCKUX PEaKIni, eClIn
OJIMH U3 PEarcHTOB JIaH B
H30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO6mras xapakTepucTuKa
aneMeHTOB VIA-rpynmbl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTponHsie MOIU(pUKALIUN
cepbl. Haxoxnenue cepsl u e€
COEIMHEHU B IPUPOJIE.
XUMUYECKUE CBOMCTBA CEPhI

https://m.edsoo.ru/CX10EU8PO

24

CepoBo10pO1, CTPOCHHUE,
(bM3UYEeCKUEe U XUMHUYECKUE
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

OKCI/I,[[LI CCPBLI. CepHa;I KHUCJIOTA,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/ULRFLCHH1




26

XUMHUYECKUE PEAKIINH, JIEIKAIIUE
B OCHOBC IIPOMBIIIJICHHOT'O
crioco0a MoTy4eHHsT CEPHOM
KHUCJIOTBI. XUMUYECKOE
3arpsAI3HEHUE OKPYXKaIOLIEn
Cp€abl COCANMHCHUSAMU CCPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienune MaccoBOM 10U
BBIX0/1a IPOJAYKTA pEAKIUU

https://m.edsoo.ru/HSJE186WN

28

OO01as XxapakTepucTUKa
aneMeHTOB VA-rpynmsl. A30T,
pacrnpocTpaHeHue B IpUpoJe,
(1)I/ISI/IT-IGCKI/IG U XUMHWYECKHE
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AMMuak, ero pusudeckue u
XHMHUYECKHE CBOMCTBA,
MOJIy4eHUE U PUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[Ipaktrueckas padota Ne 3 o
teme «[lonydyeHue aMmuaxa,
W3YUYEHHE €ro CBOWCTBY

https://m.edsoo.ru/JORP641FJ

31

A30THas KHCIoTa, eé
(bM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHne HUTPATOB U
COJIe aMMOHHSI B KAUECTBE
MUHEPAJIbHBIX YI0OPEHHIA.
XHUMHUYECKOE 3arpsA3HEHUE
OKpYKaroLen CpeJibl
COCIMHEHUSMHU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®ochop. Oxcun dochopa (V) u

https://m.edsoo.ru/GDQJSO3WP




docdopHas kucnora,
¢bu3nvecKue 1 XUMHYECKHE
CBOMCTBA, MTOJIy4CHHUE

34

Hcnons3oBanue pochaTo B
Ka4eCTBE MUHEPAJIbHBIX
ynoOpeHuii. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

https://m.edsoo.ru/UAZ3HU65V

35

Yraepoa, pacipocTpaHEeHHE B
npupo/ie, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaeponaa, ux
(u3HYecKre U XUMUICCKHE
CBOMCTBA. DKOJIOTHYECKHE
poOJIeMBbl, CBSI3aHHBIC C
okcusom yriepona (IV)

https://m.eds00.ru/OXQAPGNCF

37

VYToabHas KUCI0Ta U €€ COJIN

https://m.edsoo.ru/OHQHDG6IPA

38

[Tpaktrueckast padota Ne 4 o
teme "TlosrydeHue yriieKkuciaoro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uOH"

https://m.edso00.ru/G2HZXQGCS8

39

HepBOHa‘IaJ'ILHLIC IOHATHS 00
OPraHu4YCCKUX BCIICCTBAX KaK O
COCAMHCHUAX yIiiepoJa

https://m.edsoo.ru/30TIZ109Z

40

Kpemuuii u ero coenuueHus

https://m.edsoo.ru/75JXNHOIS

41

[Ipaktuyeckas pabora Ne 5.
Pemenne skcnepuMeHTAIBHBIX
3aJ1a4 o TeMe «BaxkHenue
HEMETAJIBI M UX COCAUHCHUS

https://m.edsoo.ru/O7E8D0OD7Z




42

KonTtpoabHnas padora Ne3 no
TeMe «BaskHelIne HeMeTaJ bl
H X COeIUHEHU D

https://m.edsoo.ru/S85J9UGH?3

43

OO011as XxapakTepucTUKa
XUMHUYCCKUX DJICMCHTOB —
MeTamioB. MeTramindeckas CBI3b
" METaJllIMYeCKas
KPUCTAJUINYECKasl PELIETKA.
du3nyecKrue CBOCTBAa METAJIJIOB

https://m.edsoo.ru/XK1GYPCOI

44

XHWMHUYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMHUUYECKHI
P HAaPSKEHUN METaIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61ue crnocoObl NOTy4YeHUS
meTtamnoB. CrnaBel. Berancnenms
110 YpaBHEHUSIM XUMHYECKHUX
peaKkuuii, €Clii OJIUH U3
peareHTOB COJICPKUT MPUMECH

https://m.eds00.ru/G54GDQI2D

46

Ilonsatue o KOppO3uHu METAJIJIOB

https://m.edsoo.ru/4FIGDOWOW

47

Illenounblie METaJIIbI

https://m.edsoo.ru/X1B4BPUW?2

48

OKcHIbI M THAPOKCUIBI HATPUS U
KaJns

https://m.edsoo.ru/Q4DX0G3U9

49

IlenoyHO3EeMEIbHBIE METAJIbI —
KaIbIIMA U Mardui

https://m.edsoo.ru/REOCDYO0K6

50

Baxueiiime coequHeHns
KaJIbI[HS

https://m.edsoo.ru/CIR96CMZA

51

O000111IeHHE U CUCTEMATU3 AL
3HAHUH

https://m.eds0o0.ru/OSPXGG1BE

52

JKEcTkoCTh BOIBI U CIOCOOEI €€

https://m.edsoo.ru/ WEMBFTTTP




yCTpaHEHUS

53

[Ipaktuyeckas padora Ne 6 mo
teme "YKEcTKoCTh BOJIBI U
MeTO/1bl €€ ycTpaHeHus"

https://m.edsoo.ru/NF1IROKB8&]J

54

AJTOMUHUI

https://m.edsoo.ru/9ZJSRD1TV

55

AMdoTepHbIe CBOMCTBA OKCUIA U

TUAPOKCHIA

https://m.edsoo.ru/NISKIIOJ5

56

Keieso

https://m.edsoo.ru/F20NJR5SR

57

OKCI/I)II)I, THAPOKCUABI U COJIN
xenesa (II) u xxemnesa (I11)

https://m.edsoo.ru/1RTUBLAMP

58

O000I11IEHNE U CUCTEMATHA3 AN
3HAHUHI

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuueckas padota Ne 7.
Pemenne skcnepuMeHTATBHBIX
3a7a4 1o teme «BakHelniue
METAJIJIBI K KX COSTUHECHUS

https://m.edsoo.ru/ZN7GOQSMX

60

Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKITUH, ECITH
OJIMH U3 PEareHTOB JaH B
M30BITKE WIIA COICPKUT
npuMecu. Beraucnenus
MAacCOBOM JI0JIH BBIXOJ1a
MPOJIyKTa PEaKuu

https://m.edsoo.ru/AYD2HESITY

61

O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU 110 TeMe «BakHeune
METAJUIbI U KX COEIUHEHUS

https://m.edsoo.ru/B8TOVTKOP

62

KonTtposnrHast padota Ne4 mo
TeMme «BakHelmue MeTaibl U

https://m.edsoo.ru/703C804GN




nX COCIUHCHU

BemwecrBa u matepuaisl B

63 . 1 https://m.edsoo.ru/OFI32JMTO0
IIOBCEIHEBHOM JKU3HU YEI0BEKa
XHUMHYECKOE 3arps3HEHUE

64 . 1 https://m.edsoo.ru/9ANGYEYQI
OKPYKAIOIIEH Cpe/Ibl
Ponp xumuu B perieHnn

65 1 https://m.edsoo.ru/18Q203Y28
9KOJIOTMYECKUX MPoOIeM
Pesepsueblil ypok. O000IIIEHNE U

66 p M \I,H 1 https://m.edsoo.ru/DT1BAS5U4
CHCTEMATH3ALNS 3HAHUI
PesepBueblil ypok. O000IIIEHNE U

67 p M \I,H 1 https://m.eds00.1u/P52TIJZNXV
CHCTEMATH3ALNS 3HAHUI
PesepBusblil ypok. O000IIIEHNE U

68 p P \I,H 1 https://m.edsoo0.ru/TMK36TJZG
CHCTEMATH3ALNS 3HAHUI
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

IIo Teme: «HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TOHITHH: aToM,
MOJIEKyJIa, XHMHYECKHH DJJIEMEHT, IPOCTOE BEMIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpOJHAI W HEOJHOPOJHAs), BaJECHTHOCTD,
OTHOCHWTENIbHAsE aTOMHAas W MOJICKYJsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBasl JOJS XUMHUYECKOTO
JJIeMEHTa B COCIMHEHHHU, MOJIAPHBIN 00BEM, XUMHUUYECKas PEaKius,
KIaccuukanus — peakmuil:  peakluu  COCOUHEHHUS,  peaKIuu
pa3lIoKEHUsI, PEaKIUM 3aMEIICHHUs, pPeaKIuu OOMeHa, 53K30- U
SHJOTEPMHUUYCCKHE PEaKIMH, TEIUIOBOM 3(PQeKT peakuuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAlMsl) B pacTBOPE

1.2

HUITIOCTPpHUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MMOHATUN U

IMPUMCHATD OTU IIOHATHA IIPU OITMCAHHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BaTh XHUMUWYCCKYI0 CHMBOJIMKY JIsI COCTAaBJICHHUSA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKpPbIBATh CMBICJI 3daKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(i)I/ILII/IpOBaTB XUMHUYCCKHUE PpCaKIUun (I'IO quciay Hu COCTaBy

YUYaCTBYIOIIMX B PEaKI[H BEUIECTB, 110 TEII0BOMY 3()(eKTy)

1.7

BBIYUCIISIT OTHOCUTCIIBHYIO MOJICKYISIPHYIO U MOJIAPHYIO MAaCChl

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJIIO XHMMHYECKOTO 3JeMEHTa 1o (opmyre

COCIUHCHMS,

1.9

BBIYUCIIAATH MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOJIOJCHHE,
U3MEpEHUe,  MOJEIMPOBAHME,  AIKCHEPUMEHT  (pealbHbIl U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpeIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX TTOHSTHH: OKCHnI,

KucCj0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIICI)KHOCTh BCIICCTB K Ol'IpeI[eJ'IéHHOMy KJ1aCcCy

coeMHeHu! 1no popMyaam

2.3

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

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEp)KJasi ONHCAaHUE MPUMEpaMH

MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLUIUX XUMUYECKUX PEAKIIUA

2.5

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

MIPEBPALLEHUH B PA3INYHBIX YCIOBUSAX

2.6

cleoBaTh IpaBWIaM  IOJ30BaHUS XMMHYECKOW MOCyIoil U
nabopaTopHbIM OOOpPYIOBAaHUEM, a TaKXkKe MpaBuiIaM OOpalleHUs ¢
BEUIECTBAMH B COOTBETCTBHUM C HHCTPYKLIMSIMH I10 BBIIIOJHEHUIO
71a00PATOPHBIX XUMUYECKHUX OTMBITOB IO TMOJIYYCHHIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA U KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMpeAenéHHOW MaccoBOM Jojeld pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI T10
pacrlo3HaBaHUIO PACTBOPOB IIeNo4ed M KHUCIOT C TOMOIIBIO

UH/IMKAaTOpOB (JIakMyc, GeHoI(PTaIenH, METUIOPAHXK U APYTHe)

2.7

IMPOBOIUTD paC‘IéTbI IO YpaBHCHUIO XHMHUYECKOH pcaknuun

I[Io Teme: «llepmommueckuit 3akoH u Ilepuommyeckas cucrema
xumuyeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTCIILHEIC pCaKkum»

3.1

PACKpBIBATH CMBICII OCHOBHBIX XMUMHUUYCCKUX MMOHSATHM: AApO aTroma,
BHGKTpOHHLIﬁ clion aToMa, aToMHasd Op6I/ITaHB, paanuyc aroma,

XUMHUYCCKas CBA3b, IOJISIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, MOHHAs CBSI3b, HOH, KaTWOH, AaHUOH,

CTCIICHb OKHCJIICHHA

3.2

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

33

OTMCBHIBATh U XapakTepu3oBaTh TaOnmuHyro Gopmy Ilepuoanveckoit
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iudaTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u «mobounas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE Nnepruoabl

34

packpsiBaTh cMbich [lepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HepI/IOI[I/IquKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HUX IIOJOXKCHHSA B HCpHOHH‘-IGCKOfI

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMuU4yeckux  anemeHtoB ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB W 3apsja  s1pa, oOliee 4YHCIo

AJIEKTPOHOB U pacnpeeNieHHue X MO AMEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIPENeNIATh BUJ XHMHUYECKON CBsI3M (KOBaJeHTHas W HOHHas) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pEaKuus»

1.1

pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TMOHSATHI: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJHUTBI, 3JJICKTPOJIUTHYCCKAd AuCCOoLUanus,
pCakiiukn HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCCHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHUCIIUTEIb,
BOCCTAHOBHUTCJIb, OKHUCJICHUC HW  BOCCTAHOBJICHUC, aAJIJIOTPOIINA,
aM(bOTepHOCTL, XUMHYCCKas CBA3b (KOBaJ'ICHTHaSI, HMOHHas,

MeTaJ’IJ’II/I‘{eCKaH), KpuUCTalNINYCCKasd pCIJ_IéTKa, CIlIaBbl, CKOPOCTb




XUMHUYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKHX MOHATUN W

NPHUMCHATH 3TU IIOHATUA MPHU OITMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIEJIOYEH M COJIEM, IOJIHBIE M COKpAIEHHBIE YPABHEHUS DPEAKLUN

WOHHOI'O 00OMeHa

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

MIOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX pPeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOMN pEeaKIINU

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

COCAUHECHUA»

2.1

XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE U CTIEIIM(PUICCKUE XUMUICCKUE
CBOWCTBA TIPOCTBIX W CIIOXKHBIX BEIIECTB, TMOJTBEP)KIas OIMUCAHUE
puMepaMy MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHHUH COOTBETCTBYIOIIHNX

XUMHUYECKUX PEaKIni

2.2

COCTaBIIATh YPAaBHEHUS PEAKIMM, MOATBEP)KIAIONINX CYILIECTBOBAHUE

T€HETHYECKOH CBS3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXXHOCTH IPOTEKAHUA XUMHUUYCCKUX npeBpameHHﬁ B Pa3JIMYHbIX

YCIIOBUAX
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cleoBaTh MpaBWIaM  IOJb30BAaHUS XMMHYECKOW MOCynoil U
nabopaTopHbIM O0OpYIOBaHMEM, a TaKXKe IpaBWiIaM OOpalleHus c
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHSIMHU [0 BBIIIOJHEHUIO
71a00PATOPHBIX XUMUYECKHUX OMBITOB IO TMOJYYCHHIO U COOMPAHUIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIICKHUCJIOIO ra3a)

2.5

IPOBOJUTH PEAKLUUH, TOATBEPKAAIOIINE Ka4eCTBEHHBIH COCTaB
pa3IMYHBIX BEIECTB: pPACHO3HABATh OMBITHBIM MNYTEM  XJIOPUI-,
Oopomua, uoaua,  Kapbonar, ¢docdar, cumukar, cyabdar,
THJIPOKCUIMOHBI, KaTHOHbl aMMOHHS, MOHBI HM3YYEHHBIX METaJlIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIias cpeia»

3.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHWYCCKHUX TTOHSITHIA: HI[K

BCHICCTBA, KOPPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluU MBICIIUTEIbHON JESITEIbHOCTH —




aHAJIM3 W CHHTE3, CpaBHEHUE, O00O0OIIeHNe, CHCTeMAaTU3AINIO,
BBISIBJICHHC HpI/I‘II/IHHO—CHeI[CTBeHHBIX CB$I3€I>’I —  JJId I/I3yLIeHI/ISI
CBOI>’ICTB BCHICCTB U XHUMHUCCKUX peaKHHﬁ; eCTeCTBeHHOHay‘-IHBIe
METO/bl TO3HAHUS — HAOJIOJCHUE, H3MEPEHHE, MOJICIMPOBAHNUE,

SKCIEPUMEHT (PEAJbHBIA U MBICICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HM YE€JIOBEKa. XHUMHUS B CHUCTEME HayK.
Tena m BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

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

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XuMudeckne diieMeHTBI. CHMBOJBI XUMHUYECKHX

251eMeHTOB. [IpocThie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTP aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcuTeNnbHas  aTOMHasg — Macca.
OTtHocuTenbHAasE MOJIEKYIIIpHAs Macca. MaccoBast JOJI XMMUYECKOTO 2JIEMEHTA

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MousipHasi Macca. B3anmocCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €OuHUI] BemiectBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMHUYECKHE SBJICHHA. XUMHYECKas pPeakius U e€ MPU3HAKHU.
3aK0H COXpAaHEHHS MAcChl BEIIECTB. XUMHUECKHE ypaBHeHUs. Kimaccudukanms

XUMHYECKUX peaklnil (COeTuHEHMs, pa3oKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKON TIOCY/IOM, C paBUIIaMU
paboThl B Jaboparopud W TpHEMaMH OOpalleHHus C JIabopaTOPHBIM
00OpyJOBaHHEM, H3YYCHHE U OIMCaHUE (U3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHue ¢Gu3nyecKkux (IJIaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYNKe, KUIIEHWE W KOHACHCAIlUs BOMAbI) U
XUMHYECKUX (TOpeHHe CBeYd, MpOKAIMBaHHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SIBICHUH, HAOMIOJCHHE U OIHCAHUE
MPU3HAKOB TMPOTEKAHHWS XMMHUYECKUX peakuuii (paszlokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, paslIoKeHUe
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJICHCTBHUE jKelie3a C PACTBOPOM

conmu meau(1l), uzyuenue cnocoOoB pazaeneHus: cMeceit (C MOMOIIBI0 MarHUTa,




¢uibTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH OBAPEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MAaCChl, CO3JaHUE MOJCIIEH

MOJIEKYII (IIapOCTEPKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT u mpoctoe
BemiecTBo. HaxoxaeHnue kuciopona B MpUpoje, QU3NYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoObl
MOJy4eHHs KHCIOpoAa B JabopaTopuu M NpOMBIIUIEHHOCTH. Kpyrosopot

KHcIopoa B pupoae. O30H — alioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMHUUECKON peakluy, TEPMOXUMHUYECKUE YPaBHEHMSI, IK30-
W SHIOTEPMHUYECKHE PeaKIUU. TOIUIMBO: YroJib U METaH. 3arpsi3HEHNE BO31yXa,

ycuJieHUe MMapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxoxkIeHne Boaopoaa B IPHUPOJE,
¢usnueckre W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOObI TOJTyYEeHUS.

Kuciote! 1 conu
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Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

duznueckue CcBOWcCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
HacelimieHHble M HEHACHILEHHbIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 0s BellecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupojie U B JKU3HHM 4denoBeka. Kpyroopot
BOABl B TpUpOJe. 3arps3HeHHe NpUpPOIHBIX BojA. OxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus Heopranumveckux coequHenuid. Oxcunbl. Knaccuduxarus
OKCHJOB: cojeoOpa3yrolue (OCHOBHBIE, KHCIOTHbIE, amMQpOTepHbIE) U
HeconeoOpazyromue. Homenknarypa okxcuaoB. dusmueckue U XUMUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHMHd. PU3NYECKHE U XMMHUYECKHE CBOWCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. dusnueckue u
XUMHYECKHE CBOMcTBA KHCHOT. Pan aktuBHocth MetauioB H.H. Bbekertosa.

HOJ'Iy‘-ICHI/IC KHUCJIOT

2.9

Conu. Homenknatypa coneil. @u3znueckre M XUMUYECKHE CBOWCTBA COJIEH.

ITony4yenue coien




2.10

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

2.11

XUMUYECKUN  BKCIIEPUMEHT: KAaueCTBEHHOE OIPEAEICHUE  COACpKAHUS
KHUCJIOpOZa B BO3JyXe, IMOJydeHHE, cOOMpaHue, paclio3HaBaHHE M HM3y4YEeHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHNE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxkapa), 03HaKOMJIEHHE C
oOpa3llaMu OKCHJOB W OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M H3Y4YE€HHE CBOWCTB BOAOpoJa (FOpeHHE), B3auMOJIEHCTBUE
BoJjiopona ¢ okcunom meau(ll) (Bo3MOKHO MCIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmoieHne oO0pa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEOBaHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3IUYHOH PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPENEIEHHON MAacCOBOM JI0JIEM PacTBOPEHHOIO
BEILIECTBA, B3aMMOJEHWCTBHE BOJAbI C MeETaulaMd (HaTpUeM M KaJbI[HEM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpPEAEICHHE PacTBOPOB
KHCIIOT M IIeJ04Yel C MOMOIIbI0 HHAWKATOPOB, HCCIEI0OBaHHE OO0pa3IoB
HEOPraHMYECKUX BEIIECTB pAa3jIMYHbIX KJIACCOB, HAOIIOJEHHE W3MEHEHUS
OKpackl HWHIUKATOpPOB B pacTBOpax KUCIOT U IIeloYell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(Il) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHCIOT C
METaJJIaMH, PEaKIMii HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOTO MeTaljla JpYrdM M3 pacTBOpa COJM, pELIEeHUe
JKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «Baxuelnne Kkiacchl HEOPraHUYECKUX

COEIUHEHUI

[Tepuonuueckuii 3axkon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYeECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIMHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUUYECKUX deMeHTOB. [lonstue o
TPYNIax CXOJHBIX AJIEMEHTOB (ILEJOYHbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT ampoTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 31eMeHTOB J[. 1.
Menpaeneena. KopoTkonepuoinas u JUTMHHOIIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumMuueckux dnemeHtoB J[.M. Menneneesa.
Ilepuonsr m rpynmbl. PU3WYECKUN CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA
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CTpOGHI/Ie atroMoB. CocTaB aTOMHBIX Anep. H3oTonsl. 3J’IeKTpOHLI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB




IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA MO €ro MoJjoxeHuro B [lepuoanueckoii cucreme [I.M1. MeHnneneeBa
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3aKOHOMEPHOCTH HM3MEHEHUsl pajauyca aTOMOB XUMHUYECKMX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKHX CBOMCTB IO TIpynnaM H IEpHOJaAM.
3unauenue [lepumonmyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku M npaktuku. .M. MennaeneeB — y4€Hblid U

IpakIaHUH

3.5

Xumuueckasi cBsi3b. KoBanmeHTHas (MOJdsipHass W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIHHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIIGCCBI

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH JKCHEPUMEHT: H3ydeHHEe O0O0paslloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMM KHCIOT H
[IeJ04Y€el, TPOBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJBHBIX peakiuil (ropeHue, peakluy pa3ioxKeHus, COeANHEHNS)

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMH4eCKUX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTHM B H3MEHEHHUHU CBOMCTB
XUMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX TMEPUOJOB, Kaus, KaJIbIUI W WX
COCIMHCHUH B COOTBETCTBHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHUYECKON CBS3H. KﬂaCCI/I(I)I/IKaI_II/I}I 1 HOMCHKIJIaTypa HCOPIraHUICCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYMHUYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHUXCA K  PAa3JIMYHBIM KilacCcaM HCOPraHN4YCCKUX COG,[LI/IHGHI/II\/’I,

TCHCTUYCCKAsA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peaklui M0 pa3IUYHbIM MPU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLIMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4YaCcTHUIO Karajausaropa). OK30- U HHAOTEPMUYECKHE  pEaKIIuH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATHMMBIX XMMHUYECKUX peakiusx. [lonsrtue o
TOMOTEHHBIX M F€TEPOreHHbIX peakiusax. [lonsaTne 0 XUMHUYECKOM PaBHOBECHH.
@akTOphl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pEakUMM M II0J0KECHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCIAUTENbHO-BOCCTAHOBUTENBHBIE ~ pEakUuu,  3JEKTPOHHBI  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl C HCIOJIb30BAaHUEM METO/A

9JIEKTPOHHOTO OajaHca

1.6

Teopust AEKTPOIIUTUYECKON NUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHn3M AUCCOLMAIMU BEUIECTB C PA3JINYHBIMU BHJIAMH
xumMudeckon cBs3u. Crenenpb aucconuanuu. CHIIBHBIE U CTTA0bIe AIICKTPOJIUTHI.
Peaknun nonHoro oOmeHa. YCIIOBHS TMPOTEKaHUS PEAKIMA MOHHOTO OOMEHa,
MIOJIHBIE M COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBaHMH ¥ COJEM B CBETE TIPEACTABICHUH 00 dJICKTPOJUTHYCCKON

nucconuranuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THApPOIU3E Coei

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAITMYECKUX
peIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB M HeMmeTasioB (rpadura u
anMasa), CJIOHBIX BEHIECTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTHM XUMHUYECKOM peakluu OT BO3JACUCTBUS pPA3IMYHBIX (HaKTOPOB;
UCCIIEJIOBAaHHE  DJIEKTPONPOBOJHOCTH  pPAacCTBOPOB  BELIECTB,  Ipolecca
JTUCCOLMAlMM  KHUCIOT, IMeno4Ye u  cojeil  (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHUAIIOB); TPOBEACHUE OMBITOB, WUIIOCTPUPYIOMINX MPHU3HAKU
NPOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHMe OCaJlKa, BBIJCICHUE ra3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WIUTFOCTPUPYIOUIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEaKIUil (TOpeHHe, PEeaKIHU Pa3ioKeHUs, COCAUHEHUS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIUN

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/la4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC )51 (I)I/ISI/I‘-ICCKI/IC CBOMCTBaA MMPOCTBIX
BEIIECTB — TajJlOr€HOB. XMMHYECKHE CBOMCTBA Ha npumMepe  XJjopa
(B3aHMOHeﬁCTBHC C MfETalllaMu, HEMCTajlllaMH, menoann). XJ'IOpOBO,Z[OpOI[.

Consnas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIYy4YCHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuIbpl U UX

HAaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpymmbel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CTpoeHue u (pu3myecKre cBOMCTBa
IPOCTBIX BEIIECTB — KHUCJIOPOJAa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPCACTAaBUTCIIU
KHCJIOTHBIX OKCH/IOB. CepHa;[ KHCJIO0Ta, (1)I/ISI/I‘~IGCKI/IG W XAMHYECKHE CBOMCTBA
(oOmume Kak mpeAcTaBUTENs Kjacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jexalmue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIydYeHHUs CepHOMN
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. Haxoxnenue cepel U €€ COeMHEHUH B Mpupoje. XUMHUYECKOe
3arps3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OOmiasi xapakTepucThka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, pacipoCTpaHEHUE B MPUPO/IE,
(bu3mveckne u XuMuueckue cBoiicTBa. KpyroBopotT a3ota B mpupoje. AMMUAK,
ero (usmveckre U XMMUYECKHEe CBOMCTBA, MOJydeHHe W mnpumMeHeHue. Conu
aMMOHMS, UX (U3NYECKUEe U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasl KHCIOTa, €€ MOoJydeHHe,
¢u3znueckue W XUMHUYECKHE CBOIicTBa (00IIME KaK MpelCTaBUTEN Kiacca
KUCIOT U crnenuduueckue). Mcnomp3oBaHne HUTPATOB U COJIEH aMMOHHUS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYECKoe 3arpsa3HEHHE OKpYXKarollei
Cpelbl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arPsS3HEHUE BO3AyXa, MOYBBI

U BOJIOEMOB)
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®docdop, amtorponHsie Mogupukanuu dochopa, GU3NIECKUEe U XUMHUCCKUE
cBoiictBa. Oxcun docdopa(V) u docdhopnas xucnora, ¢u3nYecKue Hu
XMMHYECKHE CBOMCTBa, moiyuyeHue. Mcmonb3oBanue ¢(ochaTtoB B KauecTBe

MUHEpaJIbHBIX YA00peHUi

2.5

OOmast xapakrepuctuka s31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOJ, aJIOTPOIHBIE
MOAU(DUKAIINK, PACIpPOCTPaHEHUE B MpHUpPOJE, (U3NYECKHE U XUMHUECKUE
cBoiictBa. Ancopbuusa. Kpyrosopor yriaepona B npuposae. OKcuibl yriepoja,
ux (U3NYeCKue M XUMHUYECKHE CBOMCTBa, JEUCTBHE Ha >KUBBIE OPraHU3MBI,

MOJYYCHHUEC U IPUMCHCHHC. OKOJIOTHYECKHE HpO6J'IeMLI, CBA3aHHBIC C OKCHIOM




yraepoaa(lV); rumote3a T00adbHOTO MOTETUICHUS KIWMAaTa; MapHHUKOBBIN
apdekr. YrompHas KuCIOTa W €€ CONM, MX (PUINYCCKUE M XUMHUYCCKHE
CBOWCTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHaT-
nonsl. Mcnonp3oBanue Kap6OHaTOB B 6I>ITy, MCIHMIWUHE, IMPOMBIIIJICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriepoga (MeTaH, 3TaH, STWUJIEH, AaleTWIEH, JTaHOJ, TJMLEPHH, YKCyCHas
kucnota). MIx coctaB u xumuueckoe crtpoeHue. IloHste o OHOJIOrHYecKu
BAKHBIX BEILlECTBAxX: XHpax, Oenkax, yrieBoJaXx — U HUX pPOJU B KHU3HU
YyelloBeKa. MarepualbHOE €IMHCTBO OpPraHMYECKUX M HEOPraHMYeCKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyY€HUE U
npuMenenne. CoenvHeHHs] KpeMHHUs1 B npupoje. OOmue mpeactaBieHuss oo
okcuzae kpemMHUsA(IV) u kpemHueBoit kucnore. CUIMKATBI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpoutenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIB30BaHUsA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OOpa3I[OB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; MMPOBEJACHUE KAUYECTBEHHBIX PEAKLM Ha XJIOPHUI-
WOHBI W HaONIOACHUE IPU3HAKOB WX IPOTEKAHUS, OIBITHI, OTPAXKAIOIIUE
(bM3UYeCKre U XUMHYECKHE CBOMCTBA TaJIOTEHOB U MX COCAMHEHHUH (BO3MOXHO
WCIIOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslaMH XJIOpUIOB
(rayloTeHnI0B); O3HAKOMJICHHE C oOpa3liaMu cepbl M €€ COCIMHCHHUSAMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHUAIIOB); HAOMIOJEHHE Mpoliecca
oOyrinuBaHUs caxapa MOJl JeHCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHI;
U3y4eHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, POBEIACHHE
KayeCTBEHHOW peakiuu Ha cynbhaT-uoH U HaOloJeHue TNpusHaka eé
MPOTEKAHUS;, O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUN (BO3MOXKHO HCIIOJIb30BaHWE BHJICOMATEpPUANIOB), OOpa3amMu
a30THBIX U GocPOpHBIX ynoOpeHuit; moaydeHue, cooupanue, pacrno3HaBaHue U
U3YyYeHUE CBOWCTB aMMHaKa; IMPOBEJECHUE KAuE€CTBEHHBIX pPEAKUMHA Ha HOH
aMmmMoHHMsT ©  (docar-uOH ¥ U3YUYEHHE TPU3HAKOB UX MPOTEKAHWUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOMW a30THON KUCIOTHI C MEIbI0 (BO3ZMOXKHO
WCIIOJb30BAHUE BHUJECOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAUIMUYECKUX
pemérok anmMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IIPOTHBOra3a; IOJIy4eHHE, COOMpaHHe, PACIO3HABAHME M HM3Y4YECHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHE KAayeCTBEHHBIX pEaKUMid Ha KapOoHAT- H
CIWJIMKAaT-UOHbl W M3y4EHHUE IPU3HAKOB HX IPOTEKaHMs; O3HAKOMIICHHE C
OPOJAYKLUHENH CHUIMKATHOM MPOMBILIUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHennre HeMeTaUIbl U UX COEIUHEHUS))

Merannsl 1 ux COCINHCHUA

3.1

OO01as XapakTepUCTHKa XMMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxenus B Ilepmoanueckoil cucreMe XUMHUYEeCKuX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHre MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yeckasl KpUCTajlInyeckass pemeérka. OJIEKTPOXUMUYECKHH  psf

HaIpsHKEHUH METaJUIOB

3.2

duznyeckue U XUMHUYECKHE CBOICTBa MeTa/uioB. O0Imue crnocoObl MoTydeHus
MetaiioB. [loHsTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyT'YH, TIOPATIOMUHHM, OpOH3a) U UX PUMEHEHHUE B

OBITY U TPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTaybl: moJiokeHue B Ileproanueckoil cucTeMe XUMHYECKUX
anemeHntoB J[.M. MeHnneneeBa; cTpoeHHE UX aTOMOB; HAXOXJIEHUE B MPUPOJE.
dusnveckue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCHABl HaTpus H Kaiaus. [IpruMeHeHHWe IIEeTOYHBIX METAUIOB M UX

COEeIUHEHNN
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[llemouyHo3eMenbpHBIC  METAIbI MAarHMii ©W  KallbI[Ui: IIOJIOKCHUE B
[Tepuoanueckoit cucreme xumuueckux anementoB .M. MenneneeBa; ctpoenue
WX aTOMOB; HaXOXXJeHHE B mpupojaec. Pu3HUecKMe M XHMHUYECKHE CBOWCTBA
MarHus M Kajabliusd. Baxueidmume coeauHEHUs KalblUsA (OKCHUI, THIAPOKCHI,

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

3.5

ANIOMUHHI: TIOJIOKEHUE B HCpI/IOI[I/I‘IeCKOI‘/'I CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. ®dusnueckue u
XHMHYECKHE CBOMCTBA aIFOMHUHUS. AM(I)OTepHLIC CBOICTBa OKCHJA U rUApoKCcruaa

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux 3nemeHToB JI.1M.
MenpneneeBa; CTpOEHHE aToMa; HaxoxIaeHue B npupone. Ddusznueckue u
XMMHYECKHUE CBOMCTBa jkene3za. OKcuiwl, TUApokcuabl u conu sxenesa(ll) u

xene3a(Ill), ux cocra, CBOICTBA U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT:. O3HAKOMIICHHUE C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCETAJJIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTeN
B3aMMOJICHCTBUS OKCHJA KajblMsg M HATpus C BOJOM  (BO3MOXKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HMCCIIEIOBAHUE CBOWCTB KECTKOW BOJBL;
mpolecca TOpPEHUs IKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIIMI HAa MOHbI
(MarHus, xanbuus, adroMuHus, uuHka, xene3za(ll) m xeneza(Ill), memu(1l);
HAOJII0JIEHHE U ONMCAHUE IPOLECCOB OKpAIIMBaHUS IJIAMEHU MOHAMU HATpUs,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIb30BaHME  BHMJIEOMATEpHAIOB);
uccienoBaHue am(pOTEpPHBIX CBOWCTB THIPOKCHJIA AIIOMHHMS W TUIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BaxHelne MeTasl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBeie mMarepuanbl U TexHoJOTHH. BemiecTBa U mMaTepuaibl B IMOBCEAHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas moMoIIs MpH XMMHYECKUX OXKOTaxX H

OTpPaBJIICHUAX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  T'PAaMOTHOCTH.  XHMHYECKOE€  3arpsA3HECHHE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

IPOIYKTHI UX HepepaboTKH, UX POJIb B OBITY ¥ MPOMBIILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3yueHue oOpa3oB MaTepuaIoB (CTEKIIO, CIUIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

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

1

[Ipencrasnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUE MECTa XUMUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHUE HCIIOJIB30BaTh MOJCIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodeccHOHaIbHON ACITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHYECKON HayKd, 4YTO IO3BOJIUT OOYYaroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHaibHON AeSITeTbHOCTH
U cleiaTh OCO3HAaHHBIM BBIOOP XMMHUHU KaK MPOGMIBHOTIO IMpeaMera

U NEPEeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

Bnagenue cucremoit XMMHUYECKHX 3HaHUH o YMCHHC IIPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BO)XHEHIINE XUMUYECKUE IOHATHSA: XUMHUUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CJIOXKHOE BEIIECTBO, OJAHOPOIHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTENIBHBIE aTOMHas W MOJIEKYJISpHas
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpenHss), XUMHUEecKas
peaKkuys, peakuuM COEIUHEHUS, PEAKIMU pa3IoKEHHs, pEeaKuH
3aMellleHNs, peakiuu oOMeHa, TeroBod 3(ddexT peakuuu, 3K30- U
SHIOTEPMHUYECKUE PEAKIMU, PACTBOP, MAaccoBas JOJS XHUMHUYECKOIO
2JIEMEHTA B COEMHEHUH, MAcCOBast 10JIA U MIPOLEHTHAs KOHLEHTPALHs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, 3JICKT’p0HHBII>'I 0 aToMa, aTOMHasa




opOuTanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHCIIEHHUS,
XMUMHYECKAs CBSI3b, JIEKTPOOTPULIATEILHOCTD, ITOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAas  CBA3b,
KpUCTANIMYECKas pelérka (aroMHas, WOHHas, MeTajuInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTUOH, aHWOH, JIEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPOJINTUYECKAsT ~JAUCCOLMALUS, PEaKUuH HMOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAHOBHTEJb, OKUCIEHHE M  BOCCTAHOBIICHHE, JJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pEeaKLuy,
CKOPOCTb XMMHYECKOW peakumu, karaimsarop, I[IJIK, koppo3sus

MCETAJIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAaHEHUS MacChl,
nepuoanueckuid 3akoH JI.M. MeHnneneeBa, 3aKOH TMOCTOSIHCTBA

cOCTaBa, 3aKOH ABOTajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TeopHus, TEOPHS

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYuclle MHHEpalbHBIC YHAOOpPEHHs, METaUIbl W CIUIABHI,
NPOAYKTHl TepepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEILCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJIOB
JUTsSl OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XHUMHUYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHUUYCCKHUC 3HAHUSA CO 3HAHHUAMU OPYIUX

y‘le6HLIX npeaMETOB
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HaJIM4Me OIbITa paboThl C PA3JIMYHBIMM MCTOYHUKAMH HH(pOpMAIUU
N0 XUMHMM (HaydyHas ¥ Hay4YHO-TIOMYJsIpHAs JIMTEparypa, CIOBapH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)
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YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IpeBpaliCHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCII0JB30BaTh €€ IJIsd peaicHus y‘IC6HO-H03HaBaTCJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHUMBOJHMYCCKOI'O

A3bIKa XUMHH 1A COCTABJICHUA (I)OpMy.TI HCOPraHNYCCKUX BCLICCTB,




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

HomeHknarypsl (IUPAC u TpuBuanbHoi)

YMeHue oOBACHATH CBS3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAMU CTPOCHHMS aTOMOB
XAMHYECKHX JJIEMEHTOB (COCTaB M 3apsy sapa, oOmiee 4YHcio
IEKTPOHOB), PACIPENEIEHUEM DIIEKTPOHOB IO 3HEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MNepruoa0B, KaJIud U KaJIbLUA

IIpencraBinenue 0  NEPUOAMYECKOM  3aBUCUMOCTHM  CBOWCTB
XMMHMUYECKUX 3JIEMEHTOB (paguyc aTtoma, 3JEKTPOOTPULATEIbHOCTD),
MPOCTBIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[lepuognueckoit cucreme (B MalblX TEpPHOJAX U  TIJIABHBIX

MOATPYIIax) v 3JeKTPOHHOTO CTPOEHHUS aTOMa

Ymenue knaccuuuupoBarh:

7.1

XUMHNYECKHUE IJIEMCHTBI

7.2

HCOPraHM4YCCKUC BCIICCTBA

7.3

XUMHUYECKHUE PCAKIINU

YMeHue onpeaensTh:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCJIICHUA XUMHUUYCCKUX DJIEMCHTOB, 3aps/

HOHa

8.2

BUJ XUMHYECKOH CBSI3UM U THII KpHCTaHHquCKOﬁ CTPYKTYPbBI B

COCAUHECHUAX

8.3

XapakTep cpefibl B BOJAHBIX PACTBOpPAaX BELIECTB (KHCIOT, OCHOBAHU)

8.4

OKHUCIUTCIIb U BOCCTAHOBHUTCIIb

YMeHue XapaKTCpu3oBaTb CbI/I?»I/I‘{eCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJI, TrpaduT, aamas,
KpeMHHH, a3oT, docdop, cepa, XJIop, HATPUH, Kajaud, MarHui,

KaJIbIIMH, aTFOMUHUH, JKeJIe30)

9.2

CIIOXHBIX BEIIECTB, B TOM 4YHCJIE€ HMX BOJHBIX PacTBOpPOB (BOJa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHIBI
MetamoB I-ITA rpynm, amtomunusi, menu (II), munka, >xenesa (II u
III), oxcuast yraepona (I u IV), kpemuus (IV), azota u ¢pochopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

(docdopHas, yroiapHas, KpeMHHEBasE KUCIOTa U UX COJIH)

9.3

MIPOTHO3UPOBATH n XapaKTCpru30BaTh CBOMCTBa BCIICCTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT UX CBOfICTB, BO3MOKHOCTD IMPOTCKAHHUA XUMHUUCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpynn) HEOpraHU4YeCKUX BEUIECTB
104 MTOITBEPKTAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXK Ty HUMHU
11 YMeHue BIUUCIATh (IPOBOAUTH PACUEThI):
- OTHOCHUTENIbHYI0 MOJIEKYJSIPHYIO U MOJIIPHYIO MAacchl BEILECTB,
' MaccOBYIO JIOJIF0O XMMHYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB
114 [0 ypaBHEHHUSM XHUMHUYECKHX PEAaKIHH M HaXOJUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4yHOTO  TMO3HaHHS  (HaOmIoaeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAaHNE) IPU U3YYEHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MPEIOKUTh MYTH €€ pelIeHus
122 Oe3omacHON pabOThl C XMMHMYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PyIOBaHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCETHEBHOM KM3HU, MPAaBUIIAMH MOBEACHUS B LIEISIX cOepeKeHus
13 3/I0pOBbSl M OKpY)Karollel NpUpOAHOM cpelbl; MOHMMaHUE Bpena
' (omacHOCTHM) BO3JAEHCTBHSI Ha JKHMBbIE OPraHM3MbI OIpPENeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHbBIIEHHUS U MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hannune mpakTHuecKWX HABBIKOB TUIAHUPOBAHMSI U OCYIIECTBIICHUS
CIICAYIOMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3NYEeCKHX CBOMCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/IHGCKI/IMI/I n XUMHNYCCKNMHU SIBJICHUAMMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU NIPOTEKAHNS XUMUUECKUX peakLuit

13.2

U3y4eHHe CII0CO00B pa3/ieNieHus cMecel

13.3

MOJIydEHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOrO rasa u

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

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

PacTBOPEHHOTO BELIECTBA

13.5

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

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAaHUE H  OIMCAaHWE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHUS KUCIIOT C METaIaMH,
OKCHJIaMH  METAaJIJIOB, pacTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHCHHE OJIHOTO MeTajyla JpYyruM H3 pacTBOpa COJIH;
nucciaeaoBaHue aM(OTEpHBIX CBOMCTB THAPOKCHUIOB ATIOMHHHS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHBIC KJIACCHI
HCOPraHn4CeCKux COCHHHGHHﬁ)); ((BJ'ICKTpOJ'II/ITI/I‘ICCKaH
JUCCOLIMALIUsD), «Baxkneimune HeEMETalNIBI H WX COCAUHCHUA,

«Baxnennne MeTalIbl M UX COCOANHCHU A

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaKklMii MOHHOIO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OPOMUJI-,
wonua-, cynbdar-, docdar-, kapOboHaAT-, CHUIUKAT-aHHOHBI,
TUAPOKCU-HOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJlFOMHHHS,

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

14

YmMmenne:

14.1

MMPEACTABJIAAITL PE3YJIbTATBI OKCIICPUMCHTA B (1)OpMe BBIBOJOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCIKAY PCaJILHO Ha6J'IIOJIaeMBIMI/I XUMHUYCCKUMH
SABJICHUAMUA U TIPOLECCaAMU, MMPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSACHSITH IIPpUYNHBI MHOF006p3.3I/I}I BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKUX 3JIeMEHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCHOICCTB. OTtHocHuTeNIbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIApHas Macca. MaccoBas J0JIA XUMHUYECKOT'0 3JICMEHTA

B COEIMHEHNH

1.5

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

BzanMocBsa3n KOJIMYECTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

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

3aKOH COXpaHEHUs MACChI BEIeCTB. XUMHUECKHE YPaBHEHUS

[lepuonnueckuii 3akoH W llepumoandeckas cucTeMa XUMHYECKUX HJIEMEHTOB

H.N. Menaeneea. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XuMu4yeckux seMenton .M.
MenneneeBa. I[lepuoasl U rpynibl. @U3MYECKUN CMBICIT TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siep. M3oTtombl. Dnextponsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHU CBOMCTB XMMHYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepruoaoB, Kajlius, KaJlbIHA (paz[I/cha ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJIIMYCCKUX CBOﬁCTB) U MUX COCAUHEHHUM B
COOTBETCTBHM C IIOJIOKCHUECM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEME H

CTPOCHHUEM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HGHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CThb XUMHWYCCKHUX OJICMCHTOB. HMonnas CBA3b.

Merannuueckas CBSI3b




3.2

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

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertambl U ux

COCAMHCHUS. Merannsl 1 BX COCIMHCHUA

4.1

Knaccudukanus w HOMEHKIATYpa HEOPTAaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yroliye; OCHOBAaHUM (LIENOYM U HEpPAcCTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIIOpOACOJAEp)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KHUCIIBIX)

4.2

@u3nyecKue M XMMHYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

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

4.3

dusnueckie W XUMHUUYECKHE CBOMCTBA MIPOCThIX BEIICCTB-MCTAJUIOB: JIMTUA,
HaTpusd, KaJlud, Marovd W KajlblLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKHﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKE U XMMHUYECKHE CBOMCTBA BOJAOPOIHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

dusznveckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azorta(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lomydaenne

OKCHJOB HEMCTAIJIOB

4.6

Xumudeckre cBoiictBa okcuaoB: MetawioB [A-IIIA rpymm, mmbka, memu(Il) u

xenesa(Il, I). [Tonydyerre OKCUI0B METAIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBaHMM M amM(pOTEpHBIX THIPOKCHAOB (Ha mpuUMepe
TUAPOKCUAOB aJIOMUHUS, JKene3za, 1uHKa). llomyyeHue ocHOBaHuii U

aM(pOTEePHBIX THIPOKCHIOB

4.8

OO01ue XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOMU, a30THOU, (hocopHOI, KpeMHUEBOU, yronbHOU. OcoObie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEpHOM U a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0me xuMu4eckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOJ'Iy‘-ICHI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOPOAA, KHUCIOPOAAd, aMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

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

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

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

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKUWU BEHIECTB, IO TEINIOBOMY 3(QeKTy, o

W3MEHCHHIO CTEIICHEH OKHMCIICHUS XUMUUCCKUX PJICMCHTOB

5.2

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

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

53

OKHUCIUTEITBHOBOCCTAHOBUTEILHEIE pCaKknum. OKHCANUTEIN U BOCCTAaHOBUTEIH.
[Ipouecchl  OKHMCIEHUSS W BOCCTAHOBJEHMS.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust AeKTpOTUTHYECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIHUTHI U

HEIIeKTPOoJUThl. CUITbHBIC U clTa0bIe AIEKTPOJUTHI. CTENeHb TUCCOIHAIuN

5.5

Peaknun monHoro obmeHa. YCJIOBHSI MPOTEKaHWs PEaKlUid MOHHOTO OOMEHa,

MTOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XUMUS 1 OKpYXarolas cpeaa

6.1

BemiectBa u martepuansl B TOBCEIHEBHOM KU3HU 4elloBeka. beszomacHoe
WCIIOJIb30BAHUE BEIECTB M XUMHUYECKUX PEAKIUA B JTA0OpaTOpUH H OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKUX 0XKOT'aX U OTPABJIICHHUAX

6.2

XUMHUYECKOE 3arpsi3HEHHE OKpYXaromie cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpeIoTBpPALICHUS
[Ipenenbras momyctumas koureHTpamus BemiectB (ITJK). Posp xumum B
pPELIeHUH JKOJIOTMYECKUX TMpolieM. YcuieHue mnapHUKOBoro 3ddekra,

pa3pymIeHue O30HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHS U MX COCIUHCHHN B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUIAaBOB (CTalb, YYr'yH, OIOpaTlOMUHUN, OpoH3a) B OBITY U
MPOMBIIUICHHOCTH UX coeuHeHuid. [IoHsTHe 0 KOPPO3UU METAIJIOB, OCHOBHBIE

CITOCOOBI 3alIUTHI UX OT KOPPO3UH

6.4

[IpupoHbIE HCTOYHUKH YIJIEBOAOPOAOB (Yrojib, MPHUPOIHBIA Ta3, HEPTh),

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

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATHS 00 OPraHnv4CCKUX BCHICCTBAX KaK O COCAUHCHHUAX
yriaepoaa (MeTaH, 9TaH, 9THUJICH, alCTWICH, 3TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUYECKUX COCTUHECHUI
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




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

METOANYECKHUE MATEPHAJIbBI 1JIA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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