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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pasoBaTebHON TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe deaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEIUU MPEnoaBaHus Y4eOHOro npeaMeTa « XUMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo XxuMuu Aa€T TPENCTABICHUE O IENAX, OOIIeW CTpaTreruu
oOydeHHusi, BOCIHMTAHUSA U Pa3BUTHS OOYYAIOUIMXCA CPEICTBAMU Y4eOHOTO
peIMeTa, YCTaHaBJIMBAECT 00s13aTEIBHOE MPEIMETHOE coAepKaHue,
NpEeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM MpPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTEPUCTUKH coAepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEbHOCTh U3YYEHHS] XHUMHUU C Y4E€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEH  O0y4aloluXcs, OINpeAeNseT BO3MOXXHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs, a TaKke TPeOOBaHMA K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IIeJIeH U3ydeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYalolerocss MO0 OCBOEHUIO
y4eOHOTr0 Co/IepKaHusl.

3HaHWEe XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XWMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPrud M 00 HSBOJIONMHU BEUIECTB B MPUPOJE, O IMYTAX pEHIeHUs: riao0aabHbIX
npo0eM YCTOMYMBOIO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKOU 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydeHne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEW  JUIsi  CaMOpa3BUTHS U
(dbopMHUpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111el U (PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIJ| B (QOPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIBLHOW ydeOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAyYHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO NPUPOBI U YEIIOBEKA, ABJISETCA OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIUXCS.

JlanHble HampaBiieHUs B OOYYEHHM XHMHH OOECNEYMBAIOTCS CHelupUKON
colepkaHusi  y4yeOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroruyeckKu
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAETIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OILIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XHUMHH, OCHOB
HEOPTaHUYECKOM XHWMHUM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxona K €€ mzydeHuro. ColepraHHe CKIIAJbIBACTCS W3 CHUCTEMBI
MOHATHM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuun. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPIraHM30BaHbl 10 NPHHIMILY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

TeopeTnduecknue 3HAHHMS pPACCMATPUBAIOTCSI HA OCHOBE HOMIIUPUYECKH
MOJIYYEHHBIX U OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOIO
YPOBHSI K JPyromMy, BBIMONHS (GYHKUMA OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHSI U TMOJyYEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MHpA B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHONIEHHUS K HAay4YHOMY 3HaHHUIO U
MeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpYyKaIOMUd MUPH,
«buonorus. 5—7 knacce» U «PU3nKaA. 7 Kiacc.

[Ipy wu3yyeHHH XUMHUM T[POUCXOAUT (HOpMUpOBaHHE 3HAHUH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECCKOU
JEATEIIbHOCTH 4YE€JIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHHUU CHCTEMbl XMMHYECKHX
3HaHUN — BaKHEUIIMX (HaKTOB, MOHITHI, 3aKOHOB U TEOPETHUUYECKUX TOJIOKEHUH,
JOCTYIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAyYHBIM METOJaM T[IO3HAHUSA TPU HU3YYCHHHU BEIIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MMO3HABATEIBbHBIX YMEHUHN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOEHMM NpaBWJI 0O€30IaCHOI0 OOpalleHHsl C BELIECTBAMHU B
IIOBCE/IHEBHOM JKH3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3HaYeHHUE MPUOOPEU TAKUE LI, KaK:

— (GOpMUPOBAHHE WHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHNI0, COTPYJHUYECTBY, CaMOCTOSATEIHLHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHHUE
oOydaromuxcsi K CaMOCTOATEIbHON IM03HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUY;

— obecrieueHne yciIoBUil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOIMHUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAUYEHUE IJIs
pa3IMYHBIX BUOB JIEATEIBHOCTH;

— (¢opmupoBaHue oOmweld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJB3Yys 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YYCHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHH MpoOJeM B IOBCEAHEBHOM >XKU3HH U
TPYAOBOH AESTEIBHOCTH;

— (QopmupoBaHue y o0Oy4yarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHMWA ISl BBIPAOOTKH SKOJIOTMYECKU
1eIecoo0pa3Horo MOBEAECHUS B OBITY M TPYAOBOM JEATEIBHOCTM B LEJAX
COXPaHEHHUs CBOETO 37J0POBbs U OKPY’KAIOLIEH NPUPOJHON CPEIbl;

— pa3BUTHE MOTUBALMM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpO(UIIS U HANPABIEHHOCTH AAJIBHEHIIErO
oOyJeHwus.

OO1ee 4uCIO 4YacoB, OTBEAEHHBIX IS HM3YYEHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemectBa. PU3WUECKHE CBOWMCTBA BEIIECTB. ATpEraTHOE COCTOSHHE
BellecTB. [loHsATHEe 0 MeTonax Mo3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BewlecTB. (OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTenbHAs MOJIEKYJsIpHas Macca. MaccoBasi JOJIsi XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHNUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3aumocBsA3b KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

@u3NYECKUE U XUMHUUYECKUE ABJICHUSA. XUMHUUECKAsl pEaKUrs U €€ MPU3HAKH.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccudukarms
XUMHUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KEeHHUS, 3aMEICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabOpaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHbIM O00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYEeCKUX CBOWCTB 0O0pa3lOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBJICHUM, HAOII0OACHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaKluil (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHCIOTHI C XJOPUAOM Oapwuisi, pas3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJieicTBUE xkene3a ¢ pactBopom conu meau (II),
U3y4YeHUE CIOCOOOB pa3JeieHHs] CMECEH: C MOMOIIbI0 MarHuTa, (QUIbTPOBAaHUE,
BbIIIapUBaHUE, AUCTHILISALMS, XpoMaTtorpadus, MpoBeeHUE OYUCTKH MOBAPEHHOU
coiM, HaOJIOJIEHWE U  ONUCAHHWE  PE3YJIbTAaTOB  IPOBEJACHUS  OINBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIENM MOJIEKYII
(IrapocTepKHEBBIX ).

Baxueiimme npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — 31eMEHT U MpocToe
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MYECKUEe W XUMHUUYECKHE
cBorictBa (peakmuu rTopenusi). Oxcuzapl. [Ipumenenne kucmopoga. CrocoOb



MOJYYEHHs] KHUCJIOpOJa B Jadopatopud © HOpombliieHHOCTH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPO/a.

TennoBoit 3¢(deKT XUMHUECKON peakinyd, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpyuieHne 030HOBOTO CIOSI.

Bomopon — nsnemMeHT m mpocroe BemecTBO. Haxoxkaenuwe Bomopona B
npupoae, GU3MYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnorsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckre cBoWcTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEIL
HaceiieHHble 1 HEHACBIICHHBIE PAcCTBOPBHI. PacTBOpHMMOCTH BEHIECTB B BOJE.
MaccoBas 10Ji1 BEILIECTBA B PaCTBOPE. XUMHUYECKHE CBOKMCTBA BOJbI. OCHOBAaHHS.
Ponb pactBOpoB B mpupojae U B KU3HMU 4esnoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennii. Oxcunbl. Knmaccubuxarus
OKCHUJOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTepHbIE) U
HeconeoOpazyomue. Homenknatypa oxcumoB. @Du3ndeckue HU XUMHUYECKHE
CBOMCTBa OKCHUJIOB. [lomydeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3NMYECKHE W XMMUYECKHE CBOMCTBA
ocHoBaHMM. [losmyueHne oCHOBaHM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KuUCHOT. Psan aktuBHoctM MetaimioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnueckas CBSI3b MEXKIY KJIaCCaMU HEOPTAaHUYECKUX COEAUHEHHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, paclo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpallleHuss TopeHus (Mokapa), O3HAKOMJICHHE C OOpa3llaMH OKCHIOB U
ONHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PACIIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpOJia (FOpeHHue), B3auMoJencTBiue Bojioposia ¢ okcujpoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUaioB), HAOIIOAeHNE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUANIOB),



uccieqoBaHue 00pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJIFOICHNE M3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYCH,
uzydeHue B3aumojeictBua okcuga meau (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEaklUUil HEUTpaJM3allM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM W3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHMYECKUX
COCIMHEHUI.

[Hepuoanueckuii 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpblE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. Ou3nyecKui CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToOMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoguueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprouueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIN U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNS U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aWMOJCHCTBUE
TUJIPOKCUIA LIMHKA C PACTBOPAMHM KHUCIOT W IWIEIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIIMX —~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiiy pazoKeHUsl, COSUHEHU).

Mescnpeomemmnuwie céa3u



Peanuzanus mMexXnpeaMETHBIX CBSI3€M MpU HU3yYEHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBISIIOIINXCS CUCTEMHBIMU JJII OTJICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0111e ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4HbIM (akT, ruroresa, Teopus,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoaUudHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00BbEM, arperaTHO€ COCTOSIHME BEIECTBA, Ia3, (pU3nyeckue BETUUYUHBI, €IHUHUIIbI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHUYECKUX DJIIEMEHTOB IMEPBBIX TPEX TNEPUOMNOB, Kaiuus, Kalblusi M HX
COCIMHEHU B COOTBETCTBHHM C TMOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoit
CHCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHune BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAJUIMYECKONW PEHIETKHU U
BUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K pAa3JMYHBIM KJIAacCaM HEOPTaHUYECKUX
COEMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMU4ecKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
W COCTaBy YYacCTBYIOIIMX B PEaKIHWH BEIIECTB, MO TEIUIOBOMY 3 (deKTy, Mo
M3MEHEHUIO CTENECHEW OKHMCIICHUSI XUMUYECKHX AJIEMEHTOB, IO 00paTUMOCTH, MO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKUE
YpaBHEHMUS.

[lonatue o ckopocT XuMuueckol peakiuu. [loHsTne 00 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHsITHEe 0 TOMOTE€HHBIX U TeTEPOTE€HHBIX
peakuusx. [lonsarne o karammse. [IoHsTre 0 xumMuueckoMm paBHoBecun. DAKTOPHI,
BIIMAIOLIIME HA CKOPOCTh XMMHUYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHON peaKkuuu. CocraBiienue YpaBHEHUU



OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMH C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3ME€KTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMuyeckon cBsizu. Ctenenp guccounanuu. CHUIbHbIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBAaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3ICKTPOITUTHYECKON
nuccounanyu. KauectBeHHble peakini Ha HOHBI. [[oHSATHE O THapOIN3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa W anmasa), CIO0XKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCA UCCOLUUALMU KHCJIOT, WIEJI0YE H COJeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKAHHWS  peakuMid HOHHOTO  OOMeHa
(oOpazoBaHue oOcajaka, BBIJCICHHE Ta3a, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX — NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pas3yIoKEHUs, COEIMHEHHUs), PACIO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUMd Ha HOHBI, pELICHHe
DKCIEPUMEHTAIIbHBIX 3a]1a4.

HemeraJsibl 1 X COeIMHEHU S

OO6mast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha MPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METalaMU, HEMEeTa/llaMH, [Ieso4amu). XJIO0POBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. JlelicTBue
XJIOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuabl U UX
HAaxO0JICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. OCOOGEHHOCTH CTPOEHUSs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pu3myeckue CBOMCTBA
IIPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBOMCTBa cepbl. CepoBOOpO, CTpoeHue, (U3NUEcKue U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
CepHass kucioTa, (QuU3MYECKHMe M XUMHYECKHE CBOWcTBa (00IIMe Kak
NpEeACTaBUTENS KJjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE peakinu,
JeXalyue B OCHOBE MPOMBILUIEHHOTO CHoco0a TMOJMY4YEeHUsI CEPHOM KHUCIOTHI.
[Ipumenenne cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAs pEaKLUs Ha



cynedar-uon. Haxoxaenue cepbl U €€ COENMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIel Ccpelnbl COeNWHEHUSMU cepbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPEeA0TBPAILCHUS.

OOwmast xapakrepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIECHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
duznyeckue U XxuMuyeckue cBoiicTea. Kpyrosopor a3ora B nmpuponie. AMMHUax, ero
buznyeckrue 1 XMMHUYECKHE CBOMCTBA, MOMyuyeHue U nmpuMenenue. Coinu aMMOHus,
uX pU3NYEeCKUe U XUMHUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHHS. A30THas KHUCIJIOTa, €€ MOoJydyeHue, (PU3MUecKHue U XUMHYECKHE
CBOMCTBa (0OOIIME KaK MPEACTaBUTENs Kjacca KHUCIOT U crhenuduyeckue).
Hcnonb30oBaHue HUTPATOB M COJiel aMMOHMSI B KauyeCTBE MMHEPAIbHbBIX
ynoopeHuil. XuMHU4eCKOe 3arpsi3HeHUE OKPYXKAIOIIe cpeibl COEAMHEHUSAMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3AyXa, NHOuYBbl U BonoéMoB). docdop,
ajoTpornHele Moaupukanmuu ¢ocdopa, (u3MUECKHUEe M XMMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dbochopras kuciaora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nosyudenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHHIA.

OOmast xapakTepucTuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJIECHUA.  YIVIEPOH,  aJUIOTPOIHbIE
Moau(pUKalMK, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancopomusi. Kpyrosopot yraepona B npupoae. OKCuasl yriaeponaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACHCTBHE Ha JKUBBIE OPTraHU3MBI,
IOJIyYEHUE U IMPUMEHEHHE. DKOJIOIMYECKHE IPOOJIEMBI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza r1y100ampHOrO MOTEIUIEHHS KIMMAaTa, I[TapHUKOBBIN
3 ¢deKkT. YronbHas KUCIOTa U €€ CONu, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojsyueHue U npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MIPOMBIIIICHHOCTH U CEIbCKOM
XO3SIMCTBE.

ITepBoHayanbHbIE TOHATHSA 00 OPraHMUYECKUX BEUIECTBAX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpupoaHble HMCTOYHHUKH YTIIEBOAOPOJAOB (yroyib, TPHUPOAHBIN Tra3, HEPTH),
OPOAYKTHl UX TepepaboTku (O€H3MH), UX pOJib B OBITY U TMPOMBIIUICHHOCTH.
ITonsiTe 0 OMOJIOTMYECKN BA)KHBIX BEILIECTBAX: KHUPaX, OENKax, yriieBojgax — U ux
poiM B OKM3HM 4YEJIIOBEKAa. MarepuallbHOE €AUHCTBO OPraHM4ecKUX M
HEOPraHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE W
npuMmeHeHne. CoeluHeHUs KpeMHUs B mpupoje. OOmue mnpeactaBieHUs 00
okcuze kpemuus (IV) m kpemHueBoit kuciore. CUIMKAThl, UX UCMOJIb30BAaHUE B
OBITY, B NPOMBIIUICHHOCTU. Ba)kHeilne CTpOUTENbHbIE MaTepUalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OEeTOH, kene300eToH. [IpobieMbl 6e30macHOTr0 MCMOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKUMi Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpAKAMOIMKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJb30BaHUE BHUIECOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmiamMu  ceppl U €€  COCNMHEHMSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyriIMBaHUs caxapa IMoj AeiCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOIN CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOM peaKInu Ha Cyabdar-
MOH M HAOJIOJIeHWE TNpHU3HaKa e€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBamMM a3zora, (ochopa M uX coegMHEHUN (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ymoOpeHuit, moaydeHue,
coOupaHue, paclo3HaBaHWE W U3YYEHHE CBOMCTB aMMHaka, IPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICMCTBUE KOHUEHTPUPOBAHHOM a30THOU KUCJIOTBI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYCHHE MoJEeNen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, dymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUYEHUE
CBOMCTB YIJIEKMCIIOTO ras3a, MpOBEJACHUE KaueCTBEHHBIX peaKkIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE I[IPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHUE C
NPOAYKIIMENH CUIIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BakHeuIe HeMEeTauIbl U UX COCIMHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nonoxeHus B llepmommyeckon cucreMe XuMHUYECKMX 3ieMeHToB [J[. U.
MengneneeBa u crpoeHuss aromoB. CTpoeHue meTauioB. Metamnyeckas CBsI3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMHUYECKUU  psll
HaIpspKeHU MeTaioB. dusznueckne U XUMHUECKHE CBOMCTBAa MeTaiioB. OO01ue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CcrocoObl 3amuThl WX OT Koppo3uu. CrmyaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenouynble MeTauIbl: MONOXKEHUE B llepronnueckoil cUCTEME XMMHUUYECKUX
anemeHntoB . M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHHUE B IPUPOJE.
duznyueckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kaius). OKcuabl u



TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[[lenoyHno3emenbHblE METAJUIbl MAarHMii M KaJblMA: IIOJIOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB . M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B Ipupoie. PU3nyecknue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliue coequHEHUs Kanblus (OKCHJA, TUIPOKCUI, COJIM).
XKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AmOoMUHHI: TT0N10)KeHHE B [leproandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCHIA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAEHHWE B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTRA *kene3a. OKkcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMl METaUIOB U CIUIaBOB, HX (DU3UUECKUMHU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HMH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIOJB30BAHUE  BHUJIEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLHs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxene3a (I11), meau (I1), HabnroAEeHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAaMU HaTpus, KaJIus U Kaidblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNE SKCIIEpUMEHTAIBHBIX 3a7a4 1o TeMe «BaxHerlme
METAJUJIbl U KX COCIUHEHHUS.

XHMHUA M OKpPY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HM 4eJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momolb npu
XUMHUYECKUX OKOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpYyXKarolled cpenbl (mpeaenbHas AOomycTUMas
KOHIIeHTpalus BeuiecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mesicnpeomemmnuie ceasu



Peanuzanusi MeXIpenMeTHBIX CBSI3ed NMpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHSTUH, TaK U TIOHSATHUH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(uKaluus, MNEePUOAUYHOCTh, HAOIIOIEHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

duszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJyIPOBOJIHUKU, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeENO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKast
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAMHUIIBI W3MEPEHUsS, KOCMUYECKOEe
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: dorocunTes, nprxanuwe, Omocdepa, SKOCHCTEMA, MUHEPATLHBIC
y10OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHMs XMMHHM B €IMHCTBE Y4YeOHOH HU
BOCIIUTATEIbHOU JEATENBHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSIMH, IPUHATHIMU B
oOllecTBe MpaBUjIaMUM M HOpMaMH IIOBEIEHUS U CIOCOOCTBYIOT IpoOIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATIM3ALMU O0yUaIOIIUXCSL.

JIM4HOCTHBIE  pe3yJdbTAaThl  OTPAKAalOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAaUd W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOoTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M Hay4YHOMY HAacCJEIHI0, MOHMMAaHWS 3HAYEHUS XUMHUYECKOM HAayKh B >KM3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(pOpManuen o
IIEPENOBBIX JOCTH)KCHUSAX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax WM IPAaBWJIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAaX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MpH
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpOLIECCE€ D3TOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTU
OLICHMBaTh CBOE IIOBEJECHWE M MOCTYIKH CBOMX TOBapuIIEl C NO3ULUU
HPaBCTBEHHBIX H MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCJIEICTBUI IMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33pPEHUYECKUE IPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAay4YHOH KapTHUHBI MHUpa, MpeICTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HNPHUPOAbI, B3aUMOCBA3SIX YEJIOBEKA C
IIPUPOJHOU CPENON, O POJIM XMMHUH B ITIO3HAHUM dTHUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAOJIOaeMbIX IPOLECCOB U SIBJICHUM,
MO03HABATEJIbHON, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0 U TO3HAHHIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa30BaHUIO, TMPOEKTHOM W  HUCCIEI0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH U YPOBHSA OOy4YEeHHUS B
JIaTbHEHIIEM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0pPOBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEJICTBUIA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOroJsl, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTH COOJIO/IEHHUs TIpaBWUJ OE30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U pEaTbHOU KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO Tpodeccuil u Tpyia pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHUS MNPEAMETHBIX 3HAHUA N0 XHMHH, OCO3HAHHBIA BBHIOOD
WHIUBHUIYAIbHON TPACKTOPUU MPOJOJKEHHS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCHEMHON Mpo(heCcCUOHATBLHON NeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUI,
TOTOBHOCTb aJalTUPOBATHCS B MPOQPECCUOHANBHOM CpeIe;

6) 3K010rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKU 1IEJIECO00pa3HOE OTHONIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3€MJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHMMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpa3a KH3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
Gu3NYeCKOMY M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJI O€30MMaCHOTO MOBEICHUS pU padOTe ¢ BEUIECTBAMHU, & TAKXKE B CUTyaIlUsX,
YTPOKAIOIIMX 3J0POBBIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4YaeMble MPU W3YYEHUU XUMHUH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJIs ITOBBILICHHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJbTYpbl, OCO3HAHHA TJ00AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIIeM M MyTed MX pPEUIeHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUNIOTE3a, (PAKT, cUCTEMa, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE yYeOHbIe 1eiiCTBUA

ba3oBble J1ornyeckue AeicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHATHH (BBIIENSATh UX XapaKTEepHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHSIMHU), KUCIOIb30BAThH
MOHATHUS I8 OOBSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTD JIOTUUECKHE PACCYX IACHUS (MHIYKTUBHbBIC, JE€AYKTHUBHBIC, IO AHAJIOTHH),
JIE€TaTh BBIBOJIBI U 3aKIIOYECHHS;

YyMEHHE TMPUMEHSATH B TMPOLECCE IMO3HAHUSA TMOHATUS (NIPEIMETHbIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCIIOJIb3YEMBIE B XUMUH,
peoOpa3oBhIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ D3JIEMEHTa), XUMHueckas ¢GopMmysia W YypaBHEHHUE
XUMHUYECKON PEeaKUu — MpU PEeUIeHUH y4yeOHO-TI03HABATENbHBIX 33J]1ay, C YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEpHU30BaATh CYIIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBnle ucciiegoBarejbcKe JeHCTBUSA:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAa4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
MIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMid MU MPOBEACHUIO
YUYEHUYECKUX JKCIEPUMEHTOB, yMEHHUE HaOIwoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITENIbHO MTPOTHO3UPOBATh €ro pe3ysbTat, (GopMynupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, aHAMM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XHUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl W 3alpOChl MPU MOHMCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX MJi BBIIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/7a4 OMpeneIEHHOrO THIIA, TPUOOPETEHHE OIbITa B
00JIaCTH  UCHOJI30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTUM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHrs HHPOPMAIUN U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YMEHUE UCIOJb30BaTh MW aHAJM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENHLCKONW JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
CpPEIB.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe NeiCTBHUA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJie auasora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxnaeMoil  TeMbl, (OpMyIHpPOBaTbH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

YMEHHSI ~ TPEICTaBIATh  TMOJYYEHHBbIE  PE3yNbTaThl  MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUIO
pEe3yIbTaTOB BBINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (J1JaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI IO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00CcyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeaeNeHue KpUTEpPUEB IO OICHKE KadecTBa
BEITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATbH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHbBIE CIIOCOOBI PEIICHUsI YUYEOHbBIX U
MO3HABATENIbHBIX 3aJla4, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJIHEHUU 33JJaHUKM C YYETOM
MOJIYYeHUS] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOI'O PE3yJibTaTa 3asBICHHOM €M, yMEHHE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, TPejlaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX PE3yNbTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMHCS HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcrHenupuIecKue [ MpeAMETHOM o0nacTh  «XUMHUS», BUIBI
JNEATENbHOCTH IO  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xon1iy oOydenus B 8 kiiacce npeMETHbIE PE3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUU 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COEIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEakius, KiacCupukanus peakiuii: peaxiuu
COCAMHEHHUSI, PpEaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKINH, TeII0BOU 3(PPeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOUTab, PaaNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HENOJIIpHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJS BELIECTBA
(mpolieHTHasl KOHIICHTpAIKsI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEILIECTB U UX MPEBPAIICHU;

e WCIOJBH30BATh XWMHUYECKYIO CHUMBOJHMKY IS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMI;

e ONpENEeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUA  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COCAWHEHUHU 10
dbopmynam, BHJ XUMHUYECKOHW CBS3M (KOBAJICHTHAsS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMmbicha Ilepuomnueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoxkeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHsSI MacCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHAa ABOTraipo;

e ONUCBHIBATH U XapakTepuszoBaTh TaOMuuHyr0 ¢opmy Illepuonnyeckoi
CHCTEMBl XHMHUYECKMX DJIEMEHTOB: pa3iv4yaTh MOHATHS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobdounas noarpynmna (b-rpymnma)», maneie u
OOJbIIME TEPHOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE HMMEIOTCS B
tabmuue «llepuoanueckass cucrema XuMmuueckux snemeHtoB . .
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHUUYECKHUX DJIEMEHTOB (COCTaB U 3apsij siApa, 00Ilee YMUCIO JIEKTPOHOB
U pacrpeiesieHUue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMHUYECKHE peakuuud (M0 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEILIECTB, 10 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMIA;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MPEBpalllCeHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYIO W  MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHMUYECKOTO »dJIeMeHTa 10 ¢dopmyre
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU NEITEIbHOCTH — aHAIHN3
U CHUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMAaTH3alluio0, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3ed — Ui M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICITUPOBAHHUE, DKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cleloBaTh  MpaBWjaM  MOJb30BAHMS ~ XMMHUYECKOM  MOCyAOH U
7abopaTOpHbIM  000pY/IOBaHWEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSIMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HBIX BEMIECTB (BOMOpOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB HIEIOUEH U KUCIOT C MOMOIIBIO UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKUX TMOHATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJia, WMOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PeaKius, XUMUYECKasi CBsI3b, TEIIOBOM 3 PexT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOIMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAasl, MOHHAs,
METaJJIMYecKas), KpUCTAJUIMYECKass pemérka, KOoppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pPEaKUUH, IPEAEIbHO JIOIyCTHUMas
xoHuentpaus [1/IK Bemecrna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHMUYECKMX TMOHATHH U
IIPUMEHSATH 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NPEBPALICHUM;
UCIOJIb30BaTh XMUMMUYECKYK0 CHUMBOJIMKY [UIsl COCTaBieHUs (opMyll
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINA;

ONPEIEATh BAJIECHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSX Ppa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONpeAeIEHHOMY KJIACCy COEIUMHEHUH 1Mo (opMylsiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAasA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3aps/l MOHA M0 XMMHYECKON (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPraHWYECKUX COCIMHEHMM, TUI KPUCTALIIMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMmbIica [lepuommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U  XapaKTEPU30BaTh
Tabnuunyto (opmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHA «rJaBHas noarpynna (A-rpynmna)» U «modoyHas
noarpynna (b-rpynma)», mansle u OosbliMe NEPUOJbI, COOTHOCHUTH
0003Ha4YEeHMs, KOTOpbIE MMEIOTCSI B NEPUOAMYECKON Tabmuue, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHYECKUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpesieieHue HMX 10 D3JEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHMM CBOMCTB JJIEMEHTOB M MX COCAVHEHUHN B
Ipesesiax MajblX IIEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUHU
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, 0 NU3MEHEHHUIO CTEIEHEN OKUCICHHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEU(PUIECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKJIas ONUCAHUE
IIPUMEPAMM MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHM COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPaBHEHHUs DJIEKTPOJUTUYECKOM JMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTpPOEHMUS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JOJII0 XHMHYECKOTO »3JieMeHTa 10 ¢dopmyIe
COEIMHEHMsI, MACCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOyoaTh  MOpaBuia  [OJb30BAHUS  XUMHUYECKOM  mocyaol U
7a00paTOpHbIM  00OpYIOBaHMEM, a TaKXKe IMpaBuUiia OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAa4yeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapobonat-, docdar-, cwimkar-, cyiabdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI W3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPalUd MBICTUTEIBHONU JI€SITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 WU3Y4Y€HHUS CBOWCTB BEUIECTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB u JyieKTpOHHBbIE (LM pPOBbHIE)
KouTtpoabHbie IIpakTHyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoTsbI
Paznea 1. [leppoHayanbHble XUMHYECKHE NOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU ESITENbHOCTH https://m.edsoo.ru/7f41837¢
yejgoBeKa
12 BemecTBa u xuMuueckue 15 | Bbubnuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiilme npeacTaBuTeId HEOPraHUYeCKUX BeleCTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubmmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.Ilonsitue o kucinorax 2 1 bu6mmoreka [IOK
U CONIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonstue 06 5 | 1 Bbubnuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u llepuoguyeckas cucrema xumnuyeckux 3jaemMeHToB . . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Iepronnueckuii 3aK0H U
[lepuoanueckas cucrema

Bbu6nuoreka [JOK

31 XUMHYECKHX 3J1eMeHTOoB []. 1. ! https://m.edsoo.ru/7f41837¢c
MengeneeBa. CTpoeHue aTroma
X .
- OHMquCKan CBS3b . Bu6miorexa LOK
' KHCITHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIE PEAKLIMH
Bbu6nuoreka [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMs https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOITPAMME



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

9 KJIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unpposbIe
Ne n/m P Konrpoabnbie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeECKHE PeaKIUun
11 [ToBTOpenue u yriybiaeHne 3HaHU 5 | bubmmoreka [IOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexka HOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAST JUCCOLNALIMS. g | 1 bubmmoreka [JOK
’ XUMUYECKUE PEAKIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nen 2. HemeTa/JIbI M X COETUHEHUS
21 OO01mas xapakTepuUCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hochop u ux 7 1 bubmorexa HOK
’ PYTHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XxapakTepuUCTHKA XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yrinepoa u 8 1 2 bubmmorexa LHOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECANMHEHUS
Wroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M UX COCAUHEHU A

bub6mmoreka [IOK
1 I 4
3 Obmpe cBoficTBa METAIIOB https://m.edsoo.ru/7f41a636
Bbu6nuoreka [JOK
2 B i 1
3 aXHEeHUIIe MeTauibl ¥ UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKA 3 bubmorexa LOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p P hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudponbie
Tema ypoxka Kontpoabnble IIpakTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTesibHbIE
padoTsbI padoTshI
pecypchl
| [Ipenmer xumuu. Pojap XuMuu B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTogax MO3HAHUS B XUMHUH 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «IIpaBuia
3 paboTHI B 1aOOpaTOPUN U IPUEMBI | bu6nuoreka [IOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl | bubmuoreka [IOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa [IOK
8 . prvep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOM COJIH )»
bubmunoreka LIOK
6 A 1
TOMBLH MOJICKY IR https://m.edsoo.ru/ff0d2a6c
7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH ] bubmuorexa [JOK
(CUMBOJIBI) XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BEIECTBa 1 brbmorera [IOK
P H https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYCHHE 1 bubmorexa HOK
yIp M https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
uMitecKas Gopmyna. BarentrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX DJIEMEHTOB
1 OtHocuTeNnbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMAYECKOTO bubmuotexa [JOK
JJIEMEHTA B COeTUHEHUN https://m.edsoo.ru/ff0d350¢
13 KomnuectBo BemectBa. Mob. bubmuoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBIICHUS. bubnuorexa [JOK
XuMHUecKkas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycinoBuUs NPOTEKAHUS bu6mmoreka [IOK
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubmmoreka [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brraucnenus konuuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSAM XUMHUYECKUX bubmorexa OK
N o P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XuMruaeckux peakiui
18 (coenuHeHUs, pa3I0KEHUS bubmorexa OK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIuKIoneauct. O0o0IeHe U bubmorexa HOK
B AHET. TDOBII https://m.edsoo.ru/f0d40c4
CUCTEeMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme Bu6muotexa [JOK
«BellecTBa 1 XUMHYECKHUE PEAKITUMY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d5708
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npocroe BeuecTBo. O30H

dusnueckye U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22
KHCIIOPOAA (peaKityH OKHCIICHN, https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI ToTydeHusT KUCJIOPO/ia B
23 71a00paTOPHUH M MPOMBIIIJIEHHOCTH bubmorexa OK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoit 3 ekt xuMmuaeckon
24 peaKIu, IOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIHIX
TormmmBo (HedTh, yrojab U METaH).
25 3ar ﬂsHeéHeqlio:«s . a, CIIOCOOBI c)aro bubmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[TonydeHue u coOMpaHue KUCIOpOaa Bubmmorexa [IOK
e . P posta, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubmuorexa [JOK
BelecTso. HaxoxaeHnue B npupoe https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKNe U XMMUYECKUE CBOMCTBA bubmuoreka [IOK
Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 IT
OFPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOia B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
but6mmoreka [IOK
31 «[lonydyenne u coOupanue BOAOPOA,

W3yYEHHUE ETO CBOMCTB»

https://m.edsoo.ru/ff0d442



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MossipHbIii 00BEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruucienusa o0béMa, KOJIHYECTBA
33 BEIIIECTBA raza 1o ero M3BeCTHOM bubmorexa OK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEAKI[MU Ha OCHOBE 3aKOHA bubmorexa OK
ypas Deaiii 1 https:/m.edsoo.ru/fR0d5708
00BEMHBIX OTHOIIICHUI Ta30B
15 Du3nYeCKNe U XMMUYECKUE CBOMCTBA bubmuoreka [IOK
BOJbBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bubmoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbIe
37 1 HEHACHIIIEHHBIE pacTBOPHI. MaccoBas bubmorexa OK
B PacTBOpEL. https://m.edsoo.ru/f0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padorta Ne 5 mo reme
13 «IIpuroroBiieHne pacTBOPOB C bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0JEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA)
19 KonTponbnas padora No2 no teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCU(PUKALINS, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCU(PpUKAIIHS, bubmunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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ITonyyenue u XMMHUYECKHE CBOMCTBA

bubmunoreka LIOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukamus, but6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHU4YECKHE CBOMCTBA bubmmoreka [JOK
KHMCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHne): HOMEHKIATYpa,
46 cnoco((SLII) TIOJI )eHI/I;I XI/IMI/I‘IZEKI/IG bubmmorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COETUHEHUN)
43 ['enernueckas cBsi3p MEKY KJIacCaMu bu6nuoreka [IOK
HEOPraHUYECKUX COEAUHEHUI https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06o001IeHrEe U CHCTEMATH3aLKs 3HAHUH
= H https://m.edsoo.ru/00ad9cb?2
Kontponbnas padota Ne3 o teme
50 "OCHOBHEBIE KJIACCHI HEOPTraHUIECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOMBITKY KIacCUPUKAITTT
51 XHMHYECKHX 31eMeHTOB. [loHsTHE O bubmmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJIHbIX JIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmunoreka LIOK
52 [Tepuonuueckas cucTeMa XUMHUYECKHUX
https://m.edsoo.ru/00adas52c¢
anemenToB /1. . MenaeneeBa
bubmunorexa LIOK
53 Ilepuonsl, rpymnisl, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c
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Crtpoenue atomoB. CoCcTaB aTOMHBIX

bubmunoreka LIOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI0YeK
55 aTOMOB 3J1eMeHTOB [lepruoauueckoi Bubnmorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA MO0 €0 MOJOKEHUIO B bubmuorexa [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepnoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U nipakTuku. [. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DIEeKTpOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
59 HoHHas Xuuieckast Casb https://m.edsoo.ru/00adac34
60 KoBaneHTHas nossipHas XUMAYECKas Bubmuotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HENoJsipHAst XUMUYeCKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Creneup okncneHis https://m.edsoo.ru/00adae28
63 OKHCIUTEbHO-BOCCTAaHOBUTEIbHBIC bubmuotexa [JOK
peakuu https://m.eds00.ru/00adb076
64 OKucnauTeny 1 BOCCTAHOBUTEIU bubmorexa OK
https://m.eds00.ru/00adb076
65 Kontponbnas padota Ne4 o reme bubmuorexa [JOK
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«CtpoeHue aroma. XUMUYECKAsI CBS3b

https://m.edsoo.ru/00adb486

66 PeseprubIil ypok. O600611eHIE 1 1 bu6nuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33¢c
67 PesepBHrliil ypok. O60011eHNEe U | bubmmoreka [JOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6o011IeHne 1 1 Bu6muotexa [JOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KouunyecTBOo 4yacoB DJIeKTPOHHbIE
Ne Hdara uudponbie
Tema ypoka Kounrpoabnbie  IIpakruyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcebl
[lepuoauueckuii 3aK0OH.
| [lepuoanueckas cucrema | bu6nuoreka [JOK
XUMUYECKHX 3JieMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XMMHUYECKHUX 3JIEMEHTOB 1 Bubmmorexa [IOK
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa | Bu6muotexa [JOK
HEOPTaHWYECKNX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKOU CBSI3U U TUIIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padota Nel o teme
5 «IToBTOpenue u yrioybOaeHue 3HaHUIH 1 1
OCHOBHBIX pa3ZesioB Kypca 8 kiacca»
6 Knaccudukanmst XumMuaeckux | bubmunoreka LIOK
peaKIHi MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IIoHATHE O TOMOT€HHBIX U 1 Bubmiorexa LOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTie 0 XUMHUYECKOM PaBHOBECHH.
but6mmoreka [IOK
8 @DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1

XUMHUECKOM pCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
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XUMHUYCCKOI'0 paBHOBCCUSA

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC

but6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOTUTUYECKOIN
10 nccoruanuu. CuiabHbIe U ci1a0bie buGnnorexa LIOK
A THATLHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHble ypaBHEHUS peaKIni buGnnorexa LIOK
P beakt https:/m.edso0o.ru/00add448
XUMHYECKHUE CBOMCTBA KUCJIOT U
12 OCHOBAHUH B CBETE IIPECTABICHUN buGnnorexa LIOK
P vIl https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUUECKON TUCCOITHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmorexa OK
peA . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUUECKON TUCCOIHAITTT
14 IlousTue o runpoanse cojie buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cucTeMaTr3aIus bubmuotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas pabora Ne 1.
16 «Peltrenne KCIIEpUMEHTAIIBHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71auy
Kontponbnas padota No2 o teme
17 «IIEKTPOIUTHYECKAST JUCCOLNAIINS buGnnorexa LIOK
p A THATI. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUHA B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TAJIOTEHOB.
18 anl\J/[lI/IquKpHe CBgf/'ICTBa Ha IIpUMeEpE buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CosnsiHast KUCIIOTa, Bubmuotexa [JOK
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XAMHYECKHUE CBOMCTBA, MOJyYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «lTonyyeHue COnsTHON KUCIOTHI bubmorexa OK
- .. . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
Boruncnenus o ypaBHeHUSIM
21 XUMHUYECKUX PEAKIINN, €CIIN OOUH U3 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61as xapakTepUCTHKA JIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AIOTpOnTHBIE MOIU(DUKAIINH CEPHI.
7 Haxoxnenue cepsl U €€ coeNMHEHNI Bubmuotexa [JOK
B MpUpOJIe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHHUE, bu6nuoreka [IOK
duznyecKre 1 XUMHUIECKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 bu3HYeCKre U XUMUYECKHE CBONCTBA bubmorexa OK
’ https://m.edsoo.ru/00adea28
PUMEHEHUE
XUMHYECKUE peaKInu, JeKallre B
OCHOBE IIPOMBIIIIEHHOTO CII0co6a
%6 MOJTYYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKarOIEH Cpeibl COETUHEHUSIMU
cepbl
7 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmoreka [IOK
MPOAYKTA PEAKIIUUA https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepUCTHKA dJIEMEHTOB bubmmoreka [JOK
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VA-rpynmnsl. A30T, paclipocTpaHEHHE
B IIpupo/ie, GU3NIecKue u
XUMUYECKHE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

29 XMMHYECKHE CBOMCTBA, ITOJIYYCHHUE U bubmmorexa [IOK
’ e https://m.edsoo.ru/00adf004
MPUMEHEHHE
[IpakTrueckas padota Ne 3 o Teme
30 «lTonyyeHne aMmMuaka, U3y4eHue ero bubmorexa OK
. v » 13X https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gu3nIecKue u bubmunoreka LIOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 0o0peHuil. XUMHUYECKOE bubmorexa HOK
yA00p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCIUHECHUSMH a30Ta
®docdop. Oxcupa dhochopa (V) u

33 (1)00(%)0 pHa;I Kch(fTa q)(blfsn(qe)cxne u bubmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTyUYCHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YIOOPEHUH. bubmmoreka [JOK
3arpsisHEHUE TPUPOTHON CpeabI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHNUE B

35 pu I())z[e insnzecxie U XUMHYECKUE bubmmorexa [OK

P .I,) ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcuapl yraeposaa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHYECKUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosoruyeckue mpoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronpHas KUCIIOTa U €€ COTN bubmorexa HOK
https://m.edso0.ru/00ac006¢c
[IpaxTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. Bu6muotexa [JOK
KauecTBenHnas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHbBIE MTOHATHS 00
39 OpPraHUYECKUX BEIECTBAX KAK O bubmmorexa [OK
p https://m.edsoo.ru/00ac054e
COCIMHEHUSIX YIiiepojaa
40 KpeMmunii u ero coequHeHus bubmmorexa [OK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIEPUMEHTANIBHBIX 337a4 10 TEME bu6nuoreka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHEHHUS»

Kontposbnas padota Ne3 no teme
N but6mmoreka [IOK
42 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00ac0e18
COCTUHEHHUS»
OO6m1as XxapaKTepUCTUKA XHUMHUIECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBsI3b U bubmuorexa [JOK
MeTaJIInYeCKas KpUCTalInyecKas https://m.edsoo.ru/00ae103e
pemérka. PU3n4YeCcKUe CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMUYECKUHN PST

HaIPsHKEHUN METaJUIOB

https://m.edsoo.ru/00ael 156
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O611me crnocoObl MoTy4eHus
MmeTaiuioB. CruiaBel. Beluucienus mo

45 aBHEHUSIM XUMHUYECKUX PEAKIINN buGnnorexa LIOK
yp PeAKIHH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJIECPKUT
pUMeCcH
46 IToHsITHE O KOPPO3UH METAIIIIOB bubmorexa LHOK
pp https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[Henounnie meramet https://m.edsoo.ru/00ae14b2
43 OKCHUIbI M TUAPOKCUIBI HATPUS U bubmunoreka LIOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMeTbHBIC METAIIBI — bubmuoreka [IOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxneime coenuHeHNs KAJIbIUS Bubmorexa LOK
a H https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATU3ALIUS
3HAHUU
5 JKEcTkoCcTh BOABI U CITIOCOOKI €& bubmuorexa [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpaxTuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOEI €€ bubmorexa LOK
" 8 A https://m.edsoo.ru/00aclaed
YCTpaHEHHS
bubmunoreka LIOK
54 A 7
JTEOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bubmuotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubnuoreka [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THUAPOKCUIBI U COJIN KCIIC3a

bubmunoreka LIOK

> (IT) m »xeme3a (III) https://m.edsoo.ru/00ae35¢6
58 O606HUleﬂne U CHCTeMAaTH3aINS
3HAHUHA
[TpakTuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a]1a4 10 TEME bu6nuoreka [JOK
«BaxHeunmme MeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEaKIHii, eCIu OAUH U3
60 peareHTOB JIaH B H30BITKE WIIH bu6nuoreka [IOK
COJIEPXKUT IpUMeCH. Beruncnenns https://m.edsoo.ru/00ae1750
MacCOBOH J0JIM BbIXOJa IPOAYKTa
peaxkuu
61 O6o6nvleHI/Ie WA CUCTEMATU3ALM
3HaHUH’
KontponsHas padora Ne4 o reme
62 «BaxHeunmme MeTaJlJIbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bu6nuoreka [IOK
TOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKpYXKaIoIlei cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubmmoreka [JOK
9KOJIOTUUYECKHX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O600111eHNE 1 bu6nuorexa [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ac0dOa
67 PeseprubIil ypok. O6001IeHNEe 1 bubmuorexa [JOK
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CUCTeMaTu3ausg 3HaHUU

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

68

PeseprubIit ypok. O6001IeHNEe 1
crucTemMaTu3alus 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxkuunonepHoe obmectBo «M3narensctBo «IIpocBenienne»

tabnuipsl: [leppoanueckas cuctemMa XuMU4eCKux 3neMeHToB /1. U.
MeneneeBa, Tabauia pacCTBOPUMOCTH, DIEKTPOXUMHUUECKUH PsiJl HANIPSKEHUS

MCTAJIJIOB

METOAUYECKUE MATEPHUAJIBI J1JI51 YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIii-ypOBEHb. -
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOTr0-00111eT0-00pa30BaHus. -

Mertoanueckoe-nocooue-aisi-yunrtens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

https://resh.edu.ru/



https://uchi.ru/

https://www.yaklass.ru/
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