MHHHUCTEPCTBO MPOCBEIIEHUS POCCUICKOM ®EJEPAIIIN
MunucTepcTBO 00pasoBanus SIpociaBckoii 001acTH

AaMuHucTpanusa MBIIIKHHCKOTO MYHUIIMIIAJILHOTO pailoHa

MOY Kprokosckas OOII

YTBEPXIEHO

)

[I7 = ; -I[Hpelc'_rop:rf’/%/ /f B.E.JTeqxosa
‘*:;‘: )

[Tpuxas Ne25 ot «05» maa2023 r.

PABOYASI IPOTPAMMA
(ID 1525487)

y4eOHoro npeamera «Xumus. bazoBblii ypoBeHb) ¢ HCIOJIb30BAHUEM
000py10BaHMS LIEHTPA €CTECTBEHHO — HAYYHOH HANPAaBJeHHOCTH « Touka
pocrtay

JU1s1 oOyyaromuxcs 8 — 9 Ki1accon

a. Kprokoso 2023 r



HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO 00IIIETO 00Opa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Ttakxe HA OCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIUU NPENnoJaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuU Aa€T TPEACTABICHHE O IEJIAX, OOIIeH CTpaTeruu
oOydeHHs, BOCIHMTAHUA W Pa3BUTHS OOYy4AIOUIMXCA CPEICTBaMU y4eOHOTO
npeaMerTa, yCTaHABJIUBAET o0s13aTenbHOe IPEeIMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
paszenaM M TeMaMm IpPOrpamMMbl MO XUMHH, ONPEAENSIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHSI XHUMUU C YU4E€TOM  MEXIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aroluxcs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa30oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUM K
pe3ynbratam oOy4eHHUs] XUMUW Ha YPOBHE IIeJIeH U3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalollerocss Mo OCBOEHUIO
y4e0HOTO CO/IepKaHUsI.

3HaHWEe XHUMHHM CIY)KUT OCHOBOW [UJIsi (HOPMHUPOBAHUS MHUPOBO33PEHUS
oOyJaromerocs, ero mpeacTaBiICHU O MaTepUalbHOM EIMHCTBE MHpPA, BAKHYIO
poJib WrparoT (GOopMUPYEMBIC XUMHEH NPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
HEPrud M 00 HSBOJIONMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUsS TrI00aibHBIX
npo0eM YCTOMYMBOIO PAa3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JUIsl  CaMOpa3BUTUA WU
dbopMHUpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 0011e U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSTEIBHOM ydueOHOU  JesTEeIbHOCTH,
HKCHEPUMEHTANIbHBIX M HCCJIENOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(dUKONl HaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIaJ B 3KOJIOTHYECKOE
o0pa3oBaHue 00yUJaIOIIHUXCA.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECNEYMBAIOTCS CHeU(pUKON
colepXaHusi  y4eOHOro mpeaMeTra, KOTOPBIA  SIBISIETCS  MENaroruyecku
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha OMPEACTIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHUYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coaep KaHus MPOTPaMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOro mnojaxona K €€ mzyuyeHuro. ColepraHHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHSATHM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI TI0 TPHHIIUITY
MOCJICIOBATELHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /[. 1. MeHnneneeBa kak OCHOBHOIO 3aKOHA XMMHH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpenctaBieHUN 00 DICKTPOIUTHYESCKON IUCCOIMAIMK BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (p)aKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJHOIO
YPOBHSI K JIPYyromMy, BBINONHSS (GYHKUUA OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKOM COCTABIIIONIEH HAYYHOW KapTUHBI MHpA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUM OPOUCXOAUT C IPHUBJICUEHHUEM
3HAHWM W3 paHee W3YUYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpYyKaIOmMUuid MUp»,
«buonorus. 5—7 knacce» U «PU3nKaA. 7 KI1accy.

[Ipy wu3yyeHHH XUMHUHM T[POUCXOAUT (OopMUpOBaHHE 3HAHUH OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHYCCKOU
JNEATEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mpeaMeTra COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHYECKHX
3HAHUU — BaKHEUIINUX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHHM,
JOCTYIHBIX 00O0OIIEHUT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAayYHbIM METOJaM T[IO3HAHUSA TPU HU3YYCHHH BEIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHUHN U PA3BUTHUU MO3HABATEIBHBIX YMEHUI U
UX TPUMEHEHWU B Y4YeOHO-NIO3HABATENbHOM U  y4eOHO-HCCIIEeT0BATEIbCKON
NEeSATEeIbHOCTH, OCBOCHMM NpaBUI 0€30MacHOro OOpallleHusi C BELECTBAMH B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUSI BaXKHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIBHOMY MPHUHATHIO PELICHHH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKoe MpUOOIIEHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOITUMUCS
OMbITa Pa3HOOOPa3HOM JESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUAOB JESTEIBHOCTH;

— ¢opmupoBanue oOmeld ¢GYHKIIMOHATBPHON M €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUM OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIONB3YysSd 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YHYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYJOBOM 1E€SITEIbHOCTH;

— (QopmupoBaHue y OOy4yarolmuxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUW [UIsi BBIPAOOTKH SKOJIOTMYECKU
1[EJ1€CO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITENIBHOCTH B IEJSIX
COXpaHEHUsI CBOETO 3/I0POBbS U OKPYXKAIOILEH TPUPOAHON CPEbL;

—pa3BUTHE MOTUBALMK K OOYYEHHUIO, CIMOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(uiis W HANpaBIEHHOCTU AAJIbHEUILIEro
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HU3YYCHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 0OpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

Kypcusom ob6o3nauenvt snemenmol cooepaicanus, usyuaemvle ¢ UCHONAb308AHUEM
obopyoosanus yenmpa « Touxa pocmay.

8 KITIACC

IlepBoHaYaIbHbIC XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponp XuMHuM B )KM3HM 4eJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. du3nueckue CBOWCTBA BEUIECTB. AepecamHoe cocmosiHue
sewgecms. 1lonsiTie 0 MeTOAAaX MO3HAHUS B XUMUH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U COKHbBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHAas —Macca.
OTHOcUTENbHAs MOJIEKYJIsIpHAs mMacca. MaccoBas J0JIsi XUMHUYECKOTO 3JIEMEHTA B
COEAMHEHHUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

Pu3nyecKre U XUMUYECKUE SIBICHUSA. XUMUUYECKasl peakus U €€ IpU3HaKU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XUMHYeckue ypaBHeHus. Kinaccugurxayus
XUMUYECKUX peakyutl (CoeOuHeHUs, pa3nodHceHus, 3ameueHus, ooMeHa).

Xumuueckuii IKcnhepumenm:

3HAKOMCMBO € XUMUYECKOU Nocyool, npasuiamu pabomel 8 1a00pamopuu u
npuémamu obpawenusi ¢ 1abopamopHuimM 0060py008aHuem, N3yUeHue U ONUCaHUE
(bU3MYEeCKUX CBOWCTB OOpa3IlOB HEOPTaHWYECKUX BEIIECTB, HAOI00eHUe
busndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIKE,
KUIICHUE U KOHACHCALUS BOJbI) U XUMUUECKUX (20peHue ceedu, NpoKaIU8aHue
MeOHOU NPOoBONOKU, 83AUMOOelcEUe Meld ¢ KUCIOMOUL) A6leHUll, HaOI0IeHue U
OMHMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3ioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHUIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkele3a ¢ pactBopom conu meau (II),
U3y4YeHHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTHILISALMSA, XpoMaTorpadus, mpoBeeHne OYUCTKU MTOBAPEHHOU
coiid, HAOJIOJEHWE U  ONHUCAHME  Pe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3JaHUE MOJIeNIed MOJIEKYII
(ILIapOCTEPKHEBBIX ).

Baxueiimme npeacTaBuTe M HEOPraHUYECKUX BElIeCTB



Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT M MPOCTOE
BemecTBo. Haxoknenuwe kucimopoja B TpUPOAE, (PU3MYECKHEe W XUMHUYECKUE
cBorictBa (peakmuu ropeHus). Oxcuzapl. [Ipumenenme kucimopoma. CrocoOb
NOJIy4eHHUs] Kuclopoda B JjabopaTopuu W MpomblluieHHOCTH. Kpyrosopor
Kuciopoza B mpupoze. O30H — aioTpornHas MoAuGUKaIus KUCIopoaa.

TemnoBoit 3¢(}eKT XUMHUECKON peakind, TePMOXHMUYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUe
BO3]lyXa, YCUJICHHE MAPHUKOBOTO0 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, (GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
noaydeHus. Kucnorsl u cosu.

Mossipabiii 00bEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Duszuueckue ceoticmea 600vl. Boma kak pacTtBoputenb. PacTBOpBL.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOpPBI. PacTBOPMMOCTH BEILECTB B BOJE.
MaccoBas o1 BelecTBa B pactBope. Xumuueckue ceoticmea 600bi. OCHOBaHUS.
Posib pacTBOpOB B pupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOJIBI B MPUPOLE.
3arps3HeHre NpupoaHbIX Boa. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanusa nHeopranmveckux coeauHeHuil. Okcuodsi. Knaccudukarms
OKCHJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHBIE, aMQOTepHbIE) U
HeconeoOpasyomue. Homenkiatypa oxcuaoB. @Du3MdeckMe U XUMHUYECKHE
CBOMCTBA OKCHIOB. [lomydenue okcuos.

OcHnosanusi. Knaccudukanusi OCHOBaHUM: INENTOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHMil. PU3NYECKHME U XUMUYECKHE CBOMCTBA
ocHOBaHuU. [lonydeHre OCHOBaHUM.

Kucnomwi. Knaccudukanust kucnot. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psanm aktuBHocTM MetaimioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. Homenknarypa coiieil. @U3MyYecKue U XMMUYECKHE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHHM.

Xumuueckuii IKcnepumenm:

KauecmeeHHoe onpeoeneHue co0epIHCAHUsl KUCI0pooa 8 8030yxe, NoJyyeHue,
cooupauue, pacnosHasaHue U usydeHue C8OUCm8 Kuciopooda, HaOI0IeHNUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
OpeKpalieHus: TopeHus (MoXKapa), O3HAKOMIeHUe ¢ 00pa3yamu OKCUO08 U
Onucamue ux ceoucms, TNONyuyeHHe, coOMpaHue, paclo3HaBaHUE M H3yUYCHUE
CBOMCTB BoOJIOpoJa (TopeHue), B3aumojencTBue Bojaopoaa ¢ okcuaom menu (II)
(BO3MO>KHO HCIIOJIb30BAaHUE BUIEOMATEPUAIOB), HAOMIOAEHUE OOpa3l0B BEUIECTB
KOJIMYECTBOM 1 MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C



pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOAbI C METAJLUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHAIIOB),
UCCIIEJOBAaHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pPa3jM4YHBIX KJIACCOB,
Hab00eHue usMeHeHus: OKpAacKu UHOUKAmopo8 8 pacmeopax KUciom u ujeioyei,
u3ydyeHue B3auMmojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KUCJIOT C MeTajulaMH{, pPEaKkUMi HEUTPAIM3aLNM, II0Jy4YCHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOIO0 METaJUla IPYTMM M3 PacTBOpPA COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHenmmue Kiacchl HEOPraHMYECKHX
COCIIMHEHUN).

Iepunonnyecknit 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
yniemenToB JI. U. MengeseeBa. Ctpoenne aroMoB. XMMHYECKasl CBSI3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

ITepBble MOMNBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IPyIIax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMENIbHBIE METAJLIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aM(POTEPHBIE OKCHIBI
Y TUAPOKCHUJIBI.

[Tepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneesa.  KopoTkonepuonHas W JJUHHONEpPUOAHAs  (OpMBI
[Tepronnueckoii cucrembl xumuueckux annemMeHToB [[. . Menneneesa. Ilepuoas
u rpynnbsl. Ou3nyecKud CMBICH IOPSAAKOBOTO HOMEpPA, HOMEpPOB IlepuoAa H
I'PYIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHue
DJIIEKTPOHHBIX  000JI0YEK aToMOB MepBbIX 20 XUMHYECKHX DJIEMEHTOB
[lepnognueckon cucremnl [[. 1. MenneneeBa. XapakTepuUCTHKA XUMHYECKOIO
AJIEMEHTA T10 ero NnojoxeHutro B Ilepnonnueckon cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPyIIaM U IEpPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoguueckoil CUCTEMbI XUMHUYECKHX
AJIEMEHTOB Ui pa3BuThsa Hayku W npaktuku. . M. MenneneeB — ydé€Hbld u
IrpakIaHUH.

Xumnyeckass cBs3b. KoBajeHTHass (mojisipHasi W HEMOJISIPHAsi)  CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUYECKHUX 1EMEHTOB. MIOHHas CBA3b.

Cmenenv  okucnenus.  OKucaumenbHo--60CCMAHOGUMENbHbIE — PEaKyUl.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3LoB BEIIECTB METAIIOB M HEMETAJUIOB, B3aWMOJAEHUCTBHE
IMJIPOKCHJIa IIMHKA C pPacTBOpPAMU KHCIOT U IIEJIOYeH, HnposedeHue Onvimos,



ULTIOCMPUPYIOWUX — NPpUMeEPbl  OKUCAUMENbHO-60CCIMAHOSUMENbHbIX — PeaKyuul
(copenue, peakyuu pasznodcenusi, COeOUHeHUs).

Mesicnpeomemmunie ceasu

Peanuzanus MeXNpeaMETHBIX CBSA3€M INPU U3yYCHHM XUMUM B &8 Kiacce
OCYILECTBIISIETCS. 4Y€pe3 MCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAyUYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIINUXCSA CUCTEMHBIMU TSI OTAEJIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO11ue ecTecCTBEHHO--HAayUHbIE MMOHATHUS: Hay4YHbIN (DaKT, TUIIOTE3a, TEOPHUS,
3aKOH, AQHaJIMW3, CHHTE3, KIacCU(pUKalus, NEpUOJAUYHOCTb, HAOJIOJECHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®usuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMNBI, PaAMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUYECKHI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHE BELIECTBA, ra3, GU3NUYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3BE3/bl, COonHIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKIus

[lepnognueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOMNOB, KW, KAJIBLHUI M HX
COCIMHEHMI B COOTBETCTBUM C IIOJIOKEHUEM 3ieMeHTOB B Ilepmomnueckon
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUABl XUMHYECKOW CBA3U. THIBI KPUCTAIIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKHA U
BHJIa XMMUYECKOU CBSA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBAa BEUIECTB, OTHOCSAIIMXCSA K Pa3Iu4YHbIM KjaccaM HEOPraHWYeCKHX
COEIMHEHH, FTEHETUYECKAsl CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUEeCKUX peakiuil Mo pa3IuuHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEAKUUU BEIIECTB, IO TEINIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENEHENW OKHCIEHUS XMMUYECKHX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
yYpaBHEHUS.

[TonsitTue o ckopoctn xummdecko peakuuu. [loHsTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakuusx. IIoHATHEe O rOMOreHHBIX M IeTepOTreHHBIX
peakumsx. [lonstue o karanuse. [lonaTre 0 xuMuueckoM paBHoBecuu. DakTOpHI,



BIUSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAaKUMH M IO0JOKEHUE XUMHUYECKOTO
pPaBHOBECHS.

OKuciumenvbHo-60CCManosumenbHble  peakyuu, SICKTPOHHBIA  OayiaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEILHOM  PEAKLIHH. CocraBnenue  ypaBHEHUU
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIIMA C  HCHOJIb30BAHUEM  METOJIa
3JIEKTPOHHOTO OaiaHca.

Teopus IIEKTPOIUTHIECKOM JUCCOLIMALUY. Dnekmponumaol u
Heanekmpoaumyel. KaTuoHbI, aHMOHBL. MexaHuU3M [OHCCOLMAIMU BEIIECTB C
pa3NIMYHBIMM BUJAMH XUMHUYECKOW cBsi3U. CreneHp auccounanuu. CUIIbHBIE U
cia0ble JIEKTPOTUTBHI.

Peaxyuu uonnozo obmena. YcioBusi IpoTeKaHus peakiiuii HOHHOTO 0OMeHa,
MOJHbIE M COKpall€HHbIE HWOHHBIE YypaBHEHUs peakiui. CBoOICTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTABICHUNA 00 3ICKTPOITUTHYECKON
nuccounanuu. Kauecmeennvie peakyuu Ha uonsl. [IoHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(XxJopuaa HaTpuUs), UCCIe008aHUe 3ABUCUMOCINU CKOPOCMU XUMUYECKOU peakyuu
om 8030elcmeuUsi PasiuiuHbX (HAKmMopos, Ucciedo8anue 21eKmponpo8oOHOCHU
pacmeopos eewjecms, npoyecca OUCCOyuayuu KUciom, ujeaodeu u couaell
(603MOJICHO ~ UCNOIBL30BAHUE  BUOEO  MAMEPUANOB), NpOBedeHUe  ONbIMOS,
ULTIOCMPUPYIOWUX — NPUSHAKU — NPOMEKAHUs  peakyuti  UOHHO20  oOMeHa
(obpazosanue ocaodka, e6vloelleHue 2azd, 00pazosaHue 600bl), ONLIMOS,
ULTIOCMPUPYIOWUX —~ NPUMEPbl  OKUCIUMETbHO-80CCMAHOBUMENbHBIX — PeaKyuul
(copenue, peakyuu pasnodiceHusi, COeOUHeHUs), pacno3HABAHUE HEeOP2aAHUYeCKUX
gewjecme ¢  NOMOWDBIO  KAYECMBEHHbIX peakyui Ha  UOHbl, PEIICHHE
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTayibl 1 MX COeIMHEHUS

OOmrast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPEe  XJopa
(B3aMMOJEHUCTBUE C METallaMU, HEMEeTa/llaMH, [Ieso4amMu). XJIOPOBOAOPO/I.
ConsiHasi KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NMpUMEHEHHE. [lericTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuapl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapakrtepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTereHu okucieHus. Cmpoenue u gusuueckue ceoiicmea
NPOCMbIX 8ewecms — KUCIOpOo1a U cepbl. AJUIOTPOIHbIE MOAU(PUKALIMKM KUCIOPOIa
U cepbl. XUMHUYEeCKUe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHUe, (U3NYECKUEe U



XUMHUYECKHe cBOMCTBa. OKCHIBI cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3MUECKHe ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
OpEJCTaBUTEN Kilacca KHUCIOT M crhenuduueckue). XUMUUYECKHE pPEaKIIHH,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil kucioThl. CoJId CEpHOM KUCIIOThI, KAYECTBEHHAsl PEaKIUs Ha
cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloel cpelbl COEAWHEHUSMU cepbl (KUCIOTHBIC HOMKIH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALECHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, pacCIpOCTPAHEHHE B MPHUPO/IE,
dusznyeckue u XumMuueckne cBoicTBa. KpyroBopor a3ora B npupone. Ammuak, e2o
Qusuueckue u xumuyeckue ceoucmea, noayienue u npumenerue. Conm aMMOHMS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3nYecKue U XUMUYECKUE
cBOMcTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIUpUYECKHe).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHSA B KauyeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIe Cpebl COEAMHEHUSAMU a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJoEMOB). Docdop,
aloTponHeie Moaudukanuu (ochopa, duzmyeckne M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u dbocdhopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpochaTtoB B KaueCTBE MUHEPAIBHBIX yI0OpEHUIA.

O6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJEepoi,  aJUIOTPOIHbIE
MOAU(UKALIMKM, PACIPOCTpaHEHUE B TpHUpoAe, (QU3NYECKHUE U XUMHUYECKUE
cBoiictBa. Ancopomusi. Kpyrosopot yrinepona B npupoae. OKCuabl yriaeponaa, ux
bu3ndecKkue W XUMHUYECKHE CBOICTBA, JCHCTBUE HA IKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepoga (IV), rumore3a rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
¢ dekT. YronbHas KUCIOTa U €€ CoNu, UX (U3NYECKUe U XUMUYECKUE CBOMCTBA,
nojsyueHue W mnpumeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasibHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, IIULEPUH, YKCYCHas! KUCIIO0Ta).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HeDTH),
MPOAYKTBl WX MepepadoTKu (OEH3WH), WX POJb B OBITY U IMPOMBIINLICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OeNIKax, YriieBoJax — U UX
poid B KM3HM 4elloBeKa. MarepualibHOEe €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.



Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, TOJIYyYCHUE H
npumeHenue. CoenuHEeHUS KpemMHUs B mpupoze. OOmme mnpenactaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, X WCIOJIb30BAaHUE B
ObITy, B MPOMBIIUIEHHOCTU. BakHeillline CTpOUTENbHbIE MaTepHualbl: KEpaMHKa,
CTEKJIO, IIEMEHT, OEeTOH, *Kene300eToH. [IpobieMbl 6e30macHOro MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 0Opa30B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHMs, OIBIThI, OTpAKAIOIIME (PU3NUECKHME U XHUMHYECKHUE CBOMCTBA
rajoreHOoB M HX COEIMHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BUACOMATEPHUATIOB),
O3HAKOMJIEHWE ¢ oOpa3iaMu XJOpUIOB (TaJOTEHHIIOB), O3HAKOMIJICHHUE C
oOpasmamu  cepbl U €€  COCIMHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOEHUE TIpoliecca OOYTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBhI, HW3Yy4YEHHE XUMHYECKUX CBOMCTB
pa30aBIeHHOI CEPHON KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOUW peaKInu Ha CyIbdat-
WOH W HAOJIOJeHNEe TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMIICHHWE C (hHM3UYECKUMU
cBoMcTBaMM a3zoTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIH30BAHUE
BHUJIEOMATEPHUAIIOB), 00pa3laMu a30THBIX M (OCHOPHBIX yAOOpEHUi, MOIyUYeHHE,
cobupaHve, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHE NMPHU3HAKOB
UX TIPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCIIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3Yy4YEHHE MOJEeNen
KPUCTAJUIMYECKUX PEIIETOK anMmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCcOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJydYeHHE, COOMpaHue, paclo3HaBaHUE M M3yUCHHE
CBOMCTB YIJIEKUCIIOTO ras3a, MpOBEJCHUE KaueCTBEHHBIX peaKkiui Ha KapOoOHAT U
CUJIMKAT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX TMPOTEKaHUS, O3HAKOMIICHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHene HeMETaIUIbl U KX COCITMHEHUS.

MeTaJuibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuomnyeckor cucreme XuUMHYECKUX 3neMeHToB [[. U.
MengneneeBa u crpoeHuss aromoB. CTpoeHue mMeTamuioB. Meramindeckas CBsI3b U
METAJJIMYECKas:  KpUCTa/UIMUecKass  pemeéTka.  DIEKTPOXUMUYECKUU  psij
HanpspKeHUH MeTaioB. OU3nyeckrue U XMMUYECKHUE CBOWMCTBa MeTaiioB. O01ue
CrocoObl Mody4yeHuss MeTauioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTaib, YyryH, JIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.



[[lenounbie mMeTamibl: mojokeHue B llepuonnueckoil cucTeMe XUMHUUYECKUX
anemeHToB . 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOKCTBA (Ha mpuMepe HaTtpus U Kanusi). OKcuasl u
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHWe WIeNOYHbIX METANIOB M HX
COEIMHEHUMN.

[Ilenouyno3eMenpHbIE META/UIBl MAarHMd W KaJbLHW: TOJIOXKEHUE B
[lepnognueckon cucreme xuMmuudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaXOXKJICHHE B Ipupoe. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseiiive coeauHeHUs Kalblus (OKCHUI, THUIPOKCHUA, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHH .

AmoMuHUN: TosioxeHue B [lepuoanyeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKJIE€HWE B npupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA allOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITFOMHUHUSL.

Keneso: nonoxenne B [lepnoanueckon cucreMe XUMHUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpoe€HHME aroMa, HaxXOXIAeHHWE B mnpupone. Pusndeckue Hu
XUMHUUYECKUE CBOMCTBA xene3a. Okcuibl, TuApoKkcuabl U conu xenesa (I1) u xxenesza
(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE ¢ OOpa3llaMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOWMCTBAMH, HU3YYEHHE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbLIUS U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
UCCIIEOBAHUE CBOMCTB XKECTKOW BOJBI, IPOLIECCAa TOPEHUS JKEe3a B KHUCIOPOJIE
(BO3MOXKHO  HCHOJIb30BAHME  BHJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMIA HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, LIMHKA, Keje3a
(IT) u xxene3a (I11), meau (11), HaOnrOAEHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpHsl, Kajdusl W Kalblus (BO3MOXXHO HCIIOJIBb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IMHKA, PELIEHUE SKCIIEPUMEHTANIBHBIX 3aa4 10 TeMe «Baxueriue
METAJUJIbI U KX COETUHEHHUS.

XUMHA 4 OKPYKAKIIas cpeaa

BemecTtBa u marepuansl B IMOBCEAHEBHOW KU3HM uelloBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHUUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpyXkaroleid cpeabl (mpeneiabHas AOMyCTUMAas
KOHLIeHTpalus BeuecTs, aanee — [1JIK). Ponb xuMuu B pemieHun 3K0JI0ruYecKuxX
npobJieM.

Xumuyeckuii IKCnepumenm:



u3ydyeHrne o0pasloB MaTepuajoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepHabl).

Mescnpeomemmubnie ceéazu

Peanuzanus MeXNpeAMETHBIX CBS3€M MpU H3y4YeHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATUH, SBJSIOMIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (DakT, rumoTesa, 3aKoH,
TEOpUsl, aHallu3, CHUHTE3, KiacCUpUKALMSA, MNePUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJECIUPOBAHUE, H3MEPEHHE, MOJIeNb, SBJIICHHE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUATTBI.

@dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKUN 3apsi, MNPOBOIHUKH,
NOJIYIPOBOJHUKH,  JUDJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
peméTKa, CIUIaBbl, (PU3WYECKUE BEIWYWHBI, €AMHUIIBI W3MEPEHHS, KOCMHUYECKOE
POCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIbHbBIE
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbIC, TOTUIUBO, BOAHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHMHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMM M HOPMamMHM IIOBEJIEHUS M CHOCOOCTBYIOT IIpolieccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLUATH3AINN 00YYarOIIIXCS.

JIMYHOCTHBIE  pEe3ydbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAaUUN W
pacUIMpPEHME OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1)maTpMoTH4ecKoro BOCIMTAHUA:

LEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacCJEIHI0, NMOHMMAaHWS 3HAYEHUsS XWMHUYECKOM HAayKh B >KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BJIAlETh JTOCTOBEPHOW HMHQOpMaluein o
NIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2)rpamaaHCcKOro BOCIMTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IIPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHONM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOH,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TMO3HABATENBHBIX 3a7a4, BBIMOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIM B IIPOLIECCE DOTOM y4yeOHOW JEATEIbHOCTH, TOTOBHOCTH
OLIECHMBaTh CBOE IIOBEJIEHWE M MOCTYIKH CBOMX TOBapuIlel C NO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MMOCTYIKOB;

3)EHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBIAIOLINAC
OCHOBY ISl IOHUMAaHHs CYIIHOCTH HAay4HOH KapTUHBI MHUpa, IpeJCTaBiICHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOOUMbIE I OOBSCHEHUS HaOJMI0JAaEMbIX MPOLECCOB U SIBJICHMI,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypoOid, JOCTYHNHBIMU TEXHHUUYECKHMMH CpEIACTBaAMH HHGOPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOyUYEHHUI0 U TO3HAHMIO, JI0OO03HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTP K  €aMOOOpa30BaHHIO, IIPOEKTHOM M  MCCIEN0BATENbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIlpaBIEHHOCTH U YpOBHS OOy4eHHUs B
JIaTbHEUIIIEM;

4)¢popMuUpPOBaAHNS KYJbTYPHI 310POBbSI:

OCO3HaHUE ILEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3/I0pOBbIO, YCTAaHOBKM Ha 370pOBBIH 00Opa3 >KM3HHM, OCO3HAHME IOCIEACTBUI U
HENPUATHE BPEIHBIX IPUBBIYEK (YIOTPEOIEHNS aJIKOr0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH COOJNIIOJIEHUsI TMpaBui OE30MacHOCTH TMpH  OOpallleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaJIbHOU KU3HU;

5)Tpy10BOIro BOCIMTAHMS:

MHTEPEC K IMPAKTUUECKOMY M3YUYEHUIO Npodeccuil U Tpyia pa3audyHoro poja,
YBOKEHHME K TPYAy M pe3yJbpTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHCIE HA
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIA BBHIOOD
WHAMBHUIYAIbHON TPACKTOPUH MPOJIOJIKEHHUS 00pa30BaHUsl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMMHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIemHON npoecCHOHATIBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJalITUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)3K0JIOrMYeCKOro BOCIIMTAHUS:

HKOJIOTUYECKU LEJIECO00Pa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHHUKY
KU3HM Ha 3emile, OCHOBE €€ CyIIECTBOBAaHUs, IOHMMAaHUE [IEHHOCTH 3I0POBOTO U
Oe3omacHOro o6Opas3a KU3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/0POBBIO, OCO3HAHUE IEHHOCTU COOJIOJCHUS
npaBui 0€30MMACHOIO MOBEEHUS ITPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAKOLIUX 30POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NPUMEHSATH 3HAHUS, MOJIy4aeMble IPU W3YYEHUU XUMMH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOWEH IPUPOIHON CPENOU, AJIs ITOBBIIEHHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJOO0AIBHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIIeM M MyTed MX pPEeUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
DKOJIOTUYECKOTO MBIIUICHHs], YMEHHsI PyYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLMAJIbHOM IPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeaMeTHBIX pPE3yJbTAaTOB BBIACISIIOT 3HAYMMBbIC U
(opMHUpOBaHUS MHPOBO33PEHUs OOIIEHAYyYHblE MOHATHS (3aKOH, Teopus,
IPUHLINI, TUIIOTE3a, (PaKT, CUCTEMA, IPOLECC, IKCIIEPUMEHT U JPYroe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeIMeTax M IO3BOJIIOT Ha
OCHOBE 3HAaHUU M3 ATHX NPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MUPA, U YHUBEPCAIbHbIC YUeOHbIC TEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIEATEILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JJornueckue aeiicTByA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHWN: PACKPBIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIJACIATH MX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU TOHSATUSIMH), UCTOJb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEPUH 11 KIACCHU(UKAIMK XUMUYECKUX BEIIECTB U XHUMHYECKUX PEAKIIHH,
yCTaHABINBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTHUECKUE PACCYXKJCHHS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOBI U 3aKJIIOUYCHUS

YyMEHHE TMPUMEHSATH B TMPOLECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJICNIU, UCIIOJIb3YEMbIE B XUMHUH,
peo0pa3oBEIBATH MIHUPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIC TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMHuYeckas (opMysia W ypaBHEHUE
XUMHUYECKOW peaKklui — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3aj1a4, C YUETOM
ATUX MOJEIBHBIX MNPEACTABICHUN BBISABIATH U XapPAKTEPU30BATH CYLIECTBECHHBIC
MPU3HAKU U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHM,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUUYMHHO-CIEJACTBEHHBIE CBSI3M U
MIPOTHUBOPEYUMS B U3YyUAEMBIX MPOIIECCAX U ABJICHUSIX.

Bba3oBnle ucciienoBarejbcKue 1eHCTBUS:

YMEHHUE MCIOJIb30BATh IOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B Ka4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IPOBEICHUIO
YUYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIEHO MPOTHO3UPOBATH €T0 Pe3ynbTar, (OpMYIUPOBATh 000OIICHHS 1
BBIBOJIBI 110 PE3YJbTATAM MTPOBEAEHHOTO OIBITA, UCCIIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, aHAJIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3sTUYHBIX BUIOB U (OPM MPECTABICHUS, TOIYIaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHUYECKH OIEHUBATh IPOTUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO0 HH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3lIndyHbIe METOJbl U 3alpOoChl MPU MOHMCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIWMBIX JJI BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 ONpPeneIEHHOrO THIIA, TPUOOPETEHHUE OIbITa B
00JlaCTH  UCIOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHIA,
OBJIQJICHUE KYJIbTYpPOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpeACTaBICHUS HHGOPMAINH 1
WLTIOCTPUPOBATh pEIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOWHAIUSIMU,

YyMEHUE UCIOJNIb30BaTh W aHAJU3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIEIOBATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa HA COCTOSIHUE OKPY’KAIOLEH MNpUPOIHON
CpEIBL.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBHUA:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJe nauaiora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcCyXnaeMoil  TeMbl, (OPMYyJIUpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

YMEHHSI ~ TPEICTaBISATh  MOJY4YEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JejlaTh Mpe3eHTAIUI0
pEe3yAbTaTOB BBHIMOJHEHHUS] XMMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI IO MCCIICIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJEOBAaTEIbCKOM  JEATENBHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuid (00CyxkaeHusi, OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMbD», KOOpJIUHAIUS
COBMECTHBIX JCHCTBHI, OINpeAeNeHNEe KpPUTEPUEB IO OICHKE KavecTBa
BEITIOJTHEHHOW paOOThI U PYTHE).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENENsATh LEIN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITEIbHOCTD, BEIOMpaATh Hanbosiee 3p(EeKTUBHBIE CIOCOObI PEIICHUs YUeOHBIX U
MO3HABATENBHBIX 3a]1a4, CaMOCTOSITENIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBIICHHOMN €M, yMEHHE
UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITpeijlaraéMble B YCIOBUU 3aJaHU.

MNPEAMETHBIE PE3YJIBTATDBI

Kypcusom o0603nauenvr pezynomamvl, 0ocmudiceHue KOMOPbLIX OOAHCHO

obecneuusamscs UCNOIb308aHUEM 000pY008anus yenmpa « Touka pocmay.



B coctaBe mpeamMeTHBIX pE3yNbTATOB IO OCBOCHHUIO 00S3aTENBHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHOi pabdouell mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIC OOYYaIOIMUMHUCS HAy4YHBIC 3HAHUS, YMEHHUS W CIIOCOOBI
neucTBul, crneruduueckue IS TpeaMeTHOM oOjacth  «XUMHUS», BHIBI
JNEATEIBHOCTH MO  MOJYYEHUID HOBOIO 3HAaHMS, €ro HHTEPIPETaLNH,
peo0pa30BaHUIO W MPUMEHECHUIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYAITUsIX.

K xonIy oOydenust B 8 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOUTUXCSl YMEHUIA:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTAa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHCJICHUS, XMUMHYECKasi PEakius, KiIacCu(Pukanus peakiuii: peaxinu
COCAMHEHUSI, PEAKIUU PA3JIOKEHHUS, PEaKIUU 3aMEUICHHUs, peaKIuu
oOMeHa, 9K30- ¥ SHAOTEPMHUECKHUE PEAKINH, TETUIOBOM 3(h(eKT peakiumy,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroma, aToMHas OpOuTalb, pPaJAUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSApPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAcCOBas J0Jis BEIIECTBA
(IpolieHTHAasi KOHILIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATHA U
MIPUMEHSThH 3TU NOHATHUSA MPU ONMCAHUM BEIIECTB U UX MPEBPALLICHUM;

e HCIOJb30BaTh XHWMHUYECKYIO CHUMBOJMKY JJISI COCTaBi€HHS (HopmMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENeNsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHHSIX,
CTENEHb  OKHCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAUHEHHU IO
dbopmynam, BHJ XUMHUYECKOHW CBs3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX MOJIokeHusa B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJIpo;

e ONUCHIBATH U XapakTepuszoBaTh TabMUuHy0 ¢opmy Ilepuonnueckon
CUCTEMBl XHMHMYECKHX DJEMEHTOB: pa3inyaTh TMOHATUS «IJIaBHAs
noarpynmna (A-rpynna)» u «mnobdouHas noarpynmna (b-rpymnma)», Manbsie u
OONBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B



tabnmuue «llepuonnyeckass cucrtema xumuyeckux osnaementoB [ H.
MenzeneeBa» C YHCIOBBIMU XapaKTEpPUCTUKAMU CTPOEHHUS AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] Apa, oOIIee YUCIO IEKTPOHOB
U pacrpeie]ICHUe UX 10 JJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUYECKHUE SJICMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy M COCTaBy YUYacCTBYIOIIMX B pPEaKIHH
BEIIECTB, 10 TEIJIOBOMY 3D PexTy);

XapaKkTepu30BaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIAcCOB, MOATBEPXKAasi OMMMCAHNE MPUMEPAMU MOJICKYISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUIECKIX PEAKITHI;

IPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX NpPEBpAIICHUA B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYISAPHYI0O H MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (opmyIie
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIIHH;

npUMeHsmMb OCHOBHBIE OTNEPAIMN MBICTUTEIIBHON EeATETHPHOCTH — aHalln3
U CHHTE3, CpaBHEHHUE, 00OOIICHHEe, CHUCTeMAaTHU3alHIo0, KJIacCHU(UKAIIHIO,
BBISIBJICHHE MPUYHMHHO--CIEACTBEHHBIX CBSI3€d — ISl M3YYEHUS CBOWCTB
BEUIECTB W XHUMHUYECKUX PEaKIUi, ecmecmeeHHo-HayuHbvie Memoobl
NO3HAHUSL — HabAOeHue, usMepeHue, MoOeIuposanue, IKCNePUMeHm
(peanvublll U MbICIEHHBI),

C1e008ams  NpasuiaM — NOAb308AHUS — XUMUYECKOU  Nocyoou U
1abopamopHbiM  000pY008aAHUEM, A MAKICe NpaAsUIaM obpaujenus ¢
gewecmeamu 6 COOMBEMCMBUY C UHCMPYKYUAMU HO  BbINOJHEHUIO
NaOOPAMOPHBIX  XUMUYECKUX ONbIMO8 NO NOJLYYEHUIO U COOUPAHUIO
2a3000pasublX Geujecms (6000po0a U KUCIOPOOaQ), NPU2OMOBIEeHUIO
Pacmeopos ¢ onpedesiéHHOl MAacco8oll 00Jiell pacmeopEéHHO20 8eulecmad,
NIGHUpPOBAMb U NPOBOOUMb  XUMUYECKUe  IKCNepumMeHmsl  no
PAcCno3HABAHUI0 PACMBOPO8 Welodell U KUCIOM C NOMOWbI0 UHOUKATNOPOS
(naxmyc, gpenonpmaneun, Memuropaud;ic u opyaue).

K xonIy oOydenus B 9 kiacce npeMETHbIE PE3YNbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

pPaCKpbIBaTh CMBICI OCHOBHBIX XWUMHMUYECKHMX NOHATHUW: XWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJI0’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTEIICHb
OKHCJICHHUS, XUMUYECKasl PEaKIMsl, XUMUYECKasl CBsI3b, TEIUIOBON (et
peakuuu, MOJb, MOJSIpHBI ~ 00BEM,  pacTBOp,  BJICKTPOJIMTHI,



HERJIEKTPOJIUTHI, AJICKTPOJIUTHYECKAS] JTHUCCOLMALMS, PEAKIUU HOHHOIO
oOMeHa, KaTaJM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |
HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIHBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHUCICHHE UM  BOCCTAHOBIICHHE,
aIIoTponusi, aM(pOTEePHOCTh, XUMHUYECKasd CBsA3b (KOBAJICHTHAas, MOHHAs,
METAJJIMYECKas), KpUCTAIMYECKasi pemeTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOpPOCTh XUMHYECKOW peaklHH, TMPeebHO JOMyCcTHUMAas
koHueHTpamus [1JIK BemecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHA U
MIPUMEHSThH 3TU NOHATHUSA MPU ONMMCAHUM BEIIECTB U UX MPEBPALLICHU;
UCIIOJIP30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHS (HOPMYI
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONPEACIIATh BAJICHTHOCTh U CTEIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABa, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KIJIacCy COEIWHEHUN 1Mo (opMyniaM, BHA XUMHUYECKOU
CBSI3U (KOBAJIEHTHAsl, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCMMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COEAMHEHUN, TUI KPUCTAIIIUYECKOU
PELETKN KOHKPETHOTO BEILLIECTBA;

packpeiBath cmbica Ilepuommueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIKUCHIBAaTh U XapaKTEPU30BATh
Tabnuunyio Gopmy Ilepuoanueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJlaBHas mnoarpynna (A-rpymnma)» M «modouyHas
noarpynna (b-rpynma)», manbie ¥ OoJbIIME NEPUOAbl, COOTHOCUTH
0003HaUCHUS, KOTOphIE WMEIOTCS B TMEPUOJAMYECKONW Tabmmie, C
YUCJIOBBIMU ~ XapaKTePUCTHKAMH  CTPOEHHUSI aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (cocTaB M 3apsj  sApa, OOIlee YUCIO DIEKTPOHOB U
pacmpesiefieHHe HX [0 AJIEKTPOHHBIM CJOSIM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUU B
npejenax MajiblX IEPUOIOB U TIABHBIX MOATPYII C YUETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAaCTBYIOLIUMX B pPEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHUYECKHE
CBOWCTBAa IIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPkKAAas OMNHCAHUE
IpUMEpPaMH MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHHWW COOTBETCTBYIOIIHMX
XMMHUYECKUX PEAKIUN;



COCTaBIISITh YPaBHEHHS DJCKTPOIUTUYECKON JUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIM NOHHOTO
oOMeHa, YypaBHEHHs peakUuuid, MOATBEPKAAOIMIUX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3INYHBIX KJIACCOB;
pacKpbIBaTh CYITHOCTh OKHCJIHUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiui;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKaHUs XUMHYECKHX IMPEBPAIICHUN B pPa3IuIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYISAPHYID U MOJSIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO JJIeMeHTa 1o (dopmyIe
COEIMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHCHUIO XUMUYECKON PEaAKIIHH;

CcoO00amb NPABULA NONb308AHUSL XUMUYECKOU NOCYOOU U 1aDOPAMOPHbIM
0bopydosaHuem, a makdce NpaAsula o0OpaweHusi ¢ Bewecmeamu 8
coomeemcmeuy ¢ UHCMPYKYUAMU HNO  BbINOJHEHUI0 1ab0pamopHbix
XUMUYECKUX ONbIMO8 NO NOJYHUEHUIO U COOUPAHUIO 2A3000PA3HBIX 8eUjeCnE
(amMMUaKa u yeneKucioco easa);

npoBOOUMb  peakyuu, NOOMEEPHCOAWUe  KAYECMBEHHbIL — COCMA8
PAa3IUUHBIX 8eujecms: pacno3Ha8ams ONbIMHLIM NYMEM XJI0puo-, 6pOMUo-,
uoouo-, xapbonam-, gpocpam-, cunuxkam-, cyivgam-, cuOPOKCUO-UOHDL,
KAMUOHbL AMMOHUSL U UOHbL U3YYEHHBIX Memailos, NPUcymcmsyrouue 8
B00HBIX PACMBOPAX HEOP2AHUYECKUX BeUleC8;

NpUMeHsmMb OCHOBHBIE OTEPAIN MBICTUTEIILHON NEATETHPHOCTH — aHaln3
U CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHUCTEeMAaTHU3alMi0, BbISIBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JUIT WM3YYCHHS CBOWCTB BEIICCTB H
XUMHUYECKUX PEAKIUN, ecmecmeeHHO-HAYYHble Memoobl NO3HAHUSA —
Hab00eHue, usMeperue, MoOeIUposanue, KCNepumMenm (PeanrbHulil U
MObICTIeHHDLLL).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoJsunyecTBO 4yacoB
Ne HaumenoBaHue pa3iesioB u duaekTpoHHbIE (LU (pPOBbHIE)
KouTtpoJibHbie IIpakTuyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Pa3nea 1.1lepeoHayaibHble XMMHYECKHE IIOHATHSA
XuMusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK
’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BerectBa 1 xuMu4eckue 15 | bubmunoreka LIOK
’ peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20

Paznen 2.BakHeiime npeacTaBuTe 1M HEOPraHMYECKUX BelIeCTB

’1 Boznyx. Kucnopon. ITonstue 6 Bubmuotexa [JOK
00 oxcHIax https://m.edsoo.ru/7f41837¢
9 Bonopoa.llonsitue o kucnorax 2 1 but6mmoreka [IOK
U COJAX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsr. [Tonsitue 06 5 | 1 bubmunoreka LIOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KIIACCHI 1 | 1 bubnunoreka LIOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3.11epuoanyeckuii 3akon u [lepuoanyeckas cucrema xumnueckux 3jiemeHToB JI. M. MenneneeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[lepronnueckuii 3aK0H U
Ilepuoanueckas cucrema

bubnunorexa LIOK

31 XUMHYECKHX dJIeMeHTOoB [[. 1. ! https://m.edsoo.ru/7t41837¢
Mengene-eBa. CTpoeHue aTroma
X .
- OI/IMI/I‘-ICCKaSI CBS3b . BuGmorexa LIOK
' KHCIHTCILHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIE PEAKIIUH
bubnunorexa LIOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
p 3 bubmuoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




9 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3iesioB U TeM uu¢poBbIe
Ne ii/mn P Konrpoabusie IIpakruueckue (pp )
NpPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcebl
Paznesn 1.BemecTBO U XUMHYECKHE PeaKIUun
11 [ToBTOpenue u yriryOiaeHne 3HaHUHA 5 | Bubmuorexa [JOK
' OCHOBHBIX pa3/IeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6muoreka [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! AUCCOLMALIMS. 2 | 1 bubnmnoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3zpen 2.HeMeTa/JILI M X COETUHEHU ST
21 OO0mas xapakTepuCTHKa XUMUYIECKUX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [JOK
' PYHIHL- &P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa OK
’ PYTUIBL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mas xapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYHHEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIUHEHUS
Hroro no paszneny 25




Pa3zgen 3.MeTasIbl M UX COCTUHEHU A

N but6mmoreka [IOK
3.1 Obmpe coficTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 AKHEUIIIe METaJUIbI U UX COCIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Htoro no pasneny 20
Paznen 4.Xumus 1 oKpy:Kaouas cpeaa
4.1 BemntecTtBa 1 MaTepuaiinl B )KU3HH YeJIOBEKA 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa TOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acos DJIeKTPOHHbIE
o
J:;n Tema ypoka Beero Koutpoabubie IIpakTuyeckue il:;:eﬂl/[ﬂ :gg;l;zl;:fenbnme
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Poib XMMUH B )KU3HU 1 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c

2 ITougaTue o MeTonax MO3HAHUS B XUMUU 1 bubmorexa LOK

https://m.edsoo.ru/ff0d227¢

Ilpaxmuueckas paboma Ne 1 «Ilpasuna

pabomul 6 1abopamopuu u npuEmbvl

oopawenust ¢ 1a60pamopHbIM

3 06zp;7006aﬁuejw». ﬁa6op]:mopr/U onbim 1 bubmorexa HOK

https://m.edsoo.ru/ff0d23dc

«M3mepeHuememmnepamypel KUneHus

800bI C MOMOUWbIO 0aMYUKA

memnepamypsi U mepMomempa»

4 Yucteie BemecTBa 1 cMecH. CriocoObl | bubnuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota No 2
«Paznenenue cmecelt (Ha mpumepe

5 OUYNCTKH ITOBAPEHHOM COJN)» | bubnunoreka [JOK
Jlemoncmpayuonnsiii onvim https://m.edsoo.ru/ff0d28c8
«Habnoodenue guzuueckux u
XUMUYECKUX S8TIeHULLY

bu6mmoreka [IOK
6 ATOMEI H MOTIEKyJIb! ! https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUe 3JIEMEHThI. 3HAKU 1 bubmuorexa [JOK




(CHMBOJITBI) XMMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

sHukiIonequcT. O000IIEeHNE U

8 IIpocThie U ClIOKHBIE BEIIECTBA bubmorexa HOK
P = https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmorexa HOK
YIp 7 https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBAa BEIIECTB.
10 Xumnueckas popmyna. BaieHTHOCTD buommorexa HOK
pMyTa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocHUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHas MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10151 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTAa B COCIUHEHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. MoJib. bubnmuoreka [JOK
MognsipHas macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKue U XUMUYECKHUE SBICHHUS. bubmuorexa [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBuUsl MIPOTEKAHUS bubnmoreka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienust KOaTu4ecTBa, MacChl
17 BEIIECTBA 10 YPABHCHUAM XUMUYCCKUX bubmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmst XaMUIeCKUX peakiinii
18 (coenuHeHMs, pa3IOKEHUS bubmorexa HOK
A > P : https://m.edsoo.ru/f0d3f34
3aMeIleHusI, 0OMEHA)
19 M. B. JIoMOHOCOB — y4€HBIN- bubnmoreka [JOK

https://m.edsoo.ru/ff0d40c4




CUCTEMAaTU3alus 3HaAaHUN

KoHnTtponbnas padora Nel o reme

bu6mmoreka [IOK

20
«BelecTBa 1 XUMHYECKHUE PEAKLIUH https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB
Bo3ayxa. Kuciopon — sneMeHT u
)1 npoctoe BemecTBo. O30H bubnnorexka [HOK
Jlabopamopnas paboma «Onpedenenue https://m.edsoo.ru/ff0d448¢
CO0epIHCANUsL PACTNBOPEHHO20
KUCI0poOa 6 800e»
duznueckre 1 XUMHYECKHE CBOMCTBA
22 KHCJIOpO/ia (peaKIuu OKUCIICHUS bubmorexa LOK
poaa (b : hitps://m.edsoo.ru/fR0d4614
ropenue). [Torstue 06 okcumax
Croco05I MOydYeHHsT KUCIOPOAa B
23 11a0opaTopuu Zlqn OMBIH_IJ'IerHOCTI/I bubmorexa LOK
paTop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopoaa
TennoBoii 3¢ hexT XuMuIeckoit
24 peaKkiuu, MOHITHE O Bbubnuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, JK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKUX PEAKITHIX
Tomnuso (He(dTh, Yroiab U METaH ).
25 3ar SISHGIEI/qu];OE} - a, CII0COOBI iro bubmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
NpeA0TBPALEHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[ToyyeHue u coOupanue KUCI0POIa bubmmorexa LIOK
v N p poa, https://m.edsoo.ru/ff0d4ae2
U3Yy4YEHUE €ro CBOMCTBY
7 Bomopon — anemeHT u mpocToe Bbubnmuoreka [JOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 dusnueckrue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK




Bonopoaa. [IpumeHenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0

ITonsgarue o xkucnorax u coax Iloustue

29 00 nHauKaTopax. /Jemoncmpayus bubmmorexa [OK
. pax. pay https://m.edsoo.ru/ff0d50d2
«H3menenue okpacku UHOUKAMOoOposy
30 CrniocoOblI MostydeHus BOAOPoaa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «ITonmydenne u cobupanue BoaopoIa bubmorexa HOK
i o P AOpOZA, https://m.edsoo.ru/ff0d4{42
W3y4YEHUE €r0 CBOHCTBY
1 MomnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrancnenus o0bEMa, KoJIMIeCcTBa
33 BEIIECTBA r'a3a I10 €ro U3BECTHOM bubmorexa [JOK
m . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brrancnenus 00EMOB ra3oB 110
34 aBHEHMIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
ypas peaidiny 1t https:/m.edsoo.rw/f0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nuecKkue U XUMUYECKHE CBOMCTBA Bbubnuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
CoctaB ocuoBanuii. [Tousarue 00
36 WHAUKaTOpax. Jemoncmpayus bubmorexa HOK
. pax. Pay https://m.edsoo.ru/ff0d59e2
«H3meHnenue okpacku UHOUKAmMoposy
Bopna xak pactBoputens. HacblleHHbIE
37 1 HEHACBIIIIEHHBIE pacTBOPEL. MaccoBas bubmorexa [TOK
H P pH!- https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o Teme
Bbubnmuoreka [JOK
38 «ITpuroroBiieHue pacTBOPOB C

onpeaenEéHHON MacCOBOM J10eH

https://m.edsoo.ru/ff0d5eba




pacTBOPEHHOTO BEILIECTBA»

39 KoHnTtponbnas padota No2 o teme bubnnorexka [HOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukanus, Bbubnuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyuyeHne u XMMUYECKHE CBONCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX buommorexa HOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaH#usI: cOCTaB, K1accupukams, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBAaHU U https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XMMUYECKHE CBONCTBA bubnumoreka [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIaTypa,
46 cnocof(SLII) ninyq)eHHﬂ, XI/IMI/I‘IZSKI/IC bubmmorexa [TOK
. https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaxruyeckas padora Ne 6. Perenue
47 SKCHEPUMEHTAIBHBIX 337a4 I10 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETMHEHUI)
43 I'eneTnyeckas cBsI3b MEXKIYy Kilaccamu bubnmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
N bu6mmoreka [IOK
49 O0o01IeHre U crucTeMaTu3anus 3SHaHUN hitps://m.odsoo.rw/00ad9ch?
50 KonTponpHas padora Ne3 mo teme bubnmoreka [JOK




"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

https://m.edsoo.ru/00ad9¢ela

coenuHeHun"”
[TepBbie MOMBITKY KIIACCUPUKALIAN
51 XUMHYECKHUX 3J1eMEHTOB. [loHsTue o bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOIHBIX 3JIEMEHTOB
Ilepuoauueckuii 3aKOH U
52 Ilepnoanueckas cucTreMa XUMHYECKUX bubmorexa LOK
p https://m.edsoo.ru/00ada52c
anemenTtoB J[. 1. Menaeneesa
53 Ilepuoapl, rpynnel, IOATP YL bubmorexa LOK
p » TPYIIEL, pyn https://m.edsoo.ru/00ada52¢c
54 Ctpoenue aromoB. CocTaB aTOMHBIX bubnnorexka [HOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
. bubmuorexa [JOK
55 aToMOB 371eMeHTOB [lepruoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa Jis
57 pa3BuTus HayKu U npaktuku. 1. H. bubnunoreka [JOK
MenaeneeB — y4€HbIN, [1EIATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnnorexka HOK
58
XUMHYECKHUX 3JICMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xumMu4aeckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHasi XuMudeckas bubmuorexa [JOK




CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonsipHas XUMHUYECKast ) bubnnorexka [HOK
CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneis oKHCICHHS ! https://m.edSO(I)l.ru/OOadanS
63 OKucaumenbHo-60CCMano8UmMenbHole 1 bubnuorexa [JOK
peaxkyuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKuCIUTEN U BOCCTAHOBUTEIH 1 hitps:/ /m.edSO(])_.Iru 100adb076
65 KonTponbnas padota Ne4 o teme | bubnmoreka [JOK
«Ctpoenne atoma. XUMHYECKAs CBSI3b» https://m.edsoo.ru/00adb486
66 Pezeprusblit ypok. O600111eHNE 1 ) bubnumoreka [JOK
CUCTEMAaTH3aLIS 3HAHU N https://m.edsoo.ru/00adb33c
67 Pesepsubiit ypok. O6001eHNe 1 | bubnnoreka [JOK
cUCTEMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHrlil ypok. O6006111eHIE 1 | bubnmoreka [JOK
cUCTeMaTU3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10O 68
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9 KJIACC

KosnyecTBo 4acos DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTe/ibHbIE
padoThI padoThI
pecypchl
[Tepuoauueckuii 3aKoH.
| [Tepuoauueckas cucrema 1 bubnnorexka [HOK
XUMHYECKUX 3eMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOMCTB XMMUYECKHUX HJIEMEHTOB 1 brbmmorexa [OK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOTOB
3 Knaccugukanus 1 HOMEHKIATypa | bubmmoreka [IOK
HEOPTaHUYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUUYeCKOW CBA3U U THUIIBI | bubnmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme
5 «IToBTOpeHue n yriayoiaeHne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux | bubnuoreka [JOK
peaKuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTU XUMHUYECKOMN
7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 Bubmorexa ITOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLIMIX
[loHsiTHE 0 XMMUYECKOM PaBHOBECHH.
bu6mmoreka [IOK
8 @axTOpsl, BIUAIOIIKXE HA CKOPOCTh 1

XUMHYECKOU PCaAKIMHU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYECCKOTI'O paBHOBECUSA

OxuciumenbHo-60CCMAaHO8UMENbHbLE

bu6mmoreka [IOK

XJiopa

9
peaxyuu https://m.edsoo.ru/00adcade
Teopus snekmponrumuieckou
10 ouccoyuayuu. CunvHole u ciabwvle bubnnorexa LIOK
yuayuu. https://m.edsoo.ru/00adcd68
NIeKMpOoaUMbl
11 HNonHbIe ypaBHEHUS peaKnii bubmorexa HOK
P peaxtl hitps://m.edsoo.ru/00add448
Xumuyeckue ceoucmea KUciom u
12 OCHOBAHULL 8 c8eme NpeoCcmasieHutl bubnmoreka [JOK
00 271eKMpOAUMUYECKOLL https://m.edsoo.ru/00add5d8
ouccoyuayuu
Xumuueckue ceoucmea cojell 8 ceeme
13 npeocmaenenuy 0o bubnnorexa LIOK
P . https://m.edsoo.ru/00add8b2
NIEKMPOAUMUYECKOL OUCCOYUAYUU
14 ITonsTHE O THAPOIHN3E CONEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTU3 AL bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenne 3KCriepuMeEHTAIBHBIX bubmmorexa LIOK
p https://m.edsoo.ru/00addbfa
3ajauy
Kontponbras padota No2 o teme
17 «DJIEKTPOIIUTHYECKAS TUCCOIIHAITHS bubmmorexa IOK
p 8 HHATH. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKUUd B paCTBOPaxX»
OO0111ast XapaKTEPUCTHUKA raJIOT€HOB.
B P P N bubmuorexa [JOK
18 XHWUMHUYECKUE CBOMCTBA HA MPUMEPE

https://m.edsoo.ru/00addfe2




Xnoposonopoa. ConsiHast KUCIIOTa,

19 XUMHUYECKHE CBOWCTBA, IMOIyYEHUE buommorexa HOK
> THOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[Tpaktuyeckast padora Ne 2 o Treme
20 «[TosyueHnne COIIHON KUCIOTHI bubmorexa [IOK
v . B ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBONCTB»
Beruncnenus no ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIUU, €CIIU OJUH U3 bubmmorexa [IOK
P ’ https://m.edsoo0.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61ast xapakTeprCTUKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmet https://m.edsoo.ru/00ade64a
ATTOTpONTHBIE MOAU(DUKAIINH CEPBI.
” Haxoxnenue cepbl 1 €€ coeTMHEHU I Bbubnuoreka [JOK
B MpUpojie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo1, CTpOEHHUE, bubnmoreka [JOK
(bu3nUecKre U XUMUYECKUE CBOKWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTAa,
25 ¢du3nveckre 1 XUMHYECKHE CBOMCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHHE
XHWMHMUYECKUE PEAKIUH, JIEKALUE B
OCHOBE IPOMBIIIUIEHHOTO criocoba
%6 MOJTyYEeHUSI CEPHON KUCIIOTHI. bubnnorexka HOK
XUMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlEH Cpelibl COEAUHEHUSIMU
cepbl
7 Beruucnenne MaccoBoil J0JIM BBIXO1a bubnuorexa [JOK

MPOJYKTa peakuu

https://m.edsoo.ru/00adec8a




OO01mas xapakTepuCcTHKa dJIEMEHTOB
VA-rpynnel. A30T, pacipocTpaHeHHE

Bbubnmuoreka [JOK

28
B npupojie, Gu3ndeckue u https://m.edsoo.ru/00adeeab
XHMHYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u
29 XUMHYECKHUE CBOMCTBA, IIOJIYUYCHUE U bubmorexa [IOK
’ yi https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Tpaktuyeckast padora Ne 3 o Teme
30 «llonyuenue ammuaka, uzyyerue e2o bubmorexa HOK
. > Y https://m.edsoo.ru/00adf180
ceolicmey
31 A3oTHas KucaoTa, e€ Gu3ndecKkue u bubnnorexka [HOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
32 o0peHni. XMMHUUECKOE buGmorexa [IOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPEeIbl
COEIMHEHHSIMU a30Ta
Docdhop. Oxcun dochopa (V) u
33 @ocg)o pHaﬂ KI/ICJ'I((l))Ta (1)(1)1/11)31/1(qell<ne " bubmmorexa [TOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, IMOTyYEHNE
Hcnonb3oBanue gochaTos B
34 KaueCcTBE MUHEPATbHBIX YI0OPESHUHN. bubnmoreka [JOK
3arpsi3HEHUE PUPOAHOM Cpeibl https://m.edsoo.ru/00adfc20
dhocdharamu
VYraepond, pacipocTpaHeHUE B
35 pu gne g)mn{){ecxie A XUMHAYECKHUE buGnnorexa LIOK
P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
bubanoreka [JOK
36 Oxcupsl yriaeponaa, ux Gpusudeckue u 1

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




XMMHYECKHE CBOMCTBA.
DKOJIOTHYECKUE TTPOOITIEMBI,
CBs3aHHBIE ¢ OKcHoM yriaeposa (IV)

37 VYronbHast KUCIOTA U €€ CONu bubmorexa LIOK
https://m.edsoo.ru/00ae006¢c
Ipaxmuueckas paboma Ne 4 no

18 meme "llonyuenue yenexucnoeo 2asa. bubnmoreka [JOK
Kauecmesennas peaxyus na https://m.edsoo.ru/00ae027¢
kapoonam-uon"

[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KakK O bubmorexa LIOK
https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX YTIIepoia
40 Kpemuuii u ero coennHeHus bubmorexa LIOK
https://m.edsoo.ru/00aec080a
[TpakTuyeckas pabora Ne 5. Pemenue

A1 AKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«BaxkHelnme HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS»

Konrtponsnast padora Ne3 o reme
42 «BaxHeumme HeMeTaJulbl U UX bubmmorexa LOK
https://m.edsoo.ru/00ae0e18
COEJIMHEHHUS»
OO6mas xapakTepuUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertannuueckasi CBSI3b U bubnuorexa [JOK
MeTaJUINYECKasl KpUCTalInyecKas https://m.edsoo.ru/00ae103e
pemérka. PU3HUECKUE CBOMCTBA
METaJIJIOB

44 XUMHYECKHE CBONCTBA METAJIIOB. bubmuorexa [JOK

DNEKTPOXUMHUECKUN Psift

https://m.edsoo.ru/00ael156




HaIpsHKEHUN METaJUIOB

OO6mmwme crmocoOb! MOTyIeHUS

MetaiuioB. CriiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEaAKIIUU bubmorexa [IOK
M PeaKIH, https://m.edsoo.ru/00aec1156
€CJIM OJIUH U3 PEareHTOB COJAEPIKUT
npuMecu
46 ITonsaTue o KOppPO3UU METATIIOB bubmorexa [IOK
pp https://m.edsoo.ru/00ael1278
bubnuoreka [JOK
47
[Hernotmsie meranel https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNbHBIE METAJIIBI — bubnuorexa [JOK
KaJIbLIMA U Maruui https://m.edsoo.ru/00ael5e8
50 Baxneimue coetnHeHN KaJIbITHI bubmmorexa LIOK
a H https://m.edsoo.ru/00ael5e8
51 O06001IeHrE U CHUCTEMAaTU3 AL
3HAaHUH
5 JKEcTkocTh BOABI M CLIOCOOBI €€ bubnmuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
Ipaxmuueckas paboma Ne 6 no
53 meme "JKécmxocmv 60061 U MemoObl bubmorexa LOK
. . https://m.edsoo.ru/00aclae8
e€ ycmpaueHus
bu6mmoreka [IOK
4 An 7|
> FOMUHHH https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOMCTBA OKCHA U bubnnorexka [HOK
55
TAApoKcHIa https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [IOK




https://m.edsoo.ru/00ae1d86

OKCI/I,Z[IJI, THUAPOKCUABI U COJIM KCJIC3a

bubnmuoreka [JOK

37 (I1) u xene3a (III) https://m.edsoo.ru/00ae35¢6
58 0606HvleHHe Y CUCTEMAaTU3aIHS
3HAHUU
[Tpaktrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnorexka [HJOK
«BaxHeime MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WIIH bubnnorexka [HOK
COAEPKUT pUMecH. Beruncnenus https://m.edsoo.ru/00ael750
MacCOBOM J0JIU BbIXOJa IIPOAYKTa
peakiumn
61 O606Hj€HI/I€ U CUCTEMATH3AINS
3HaHUN
Konrponsnast padora Ne4 o reme
62 «BaxHeime MeTaIbl U UX
COETUHEHUS»
63 BemectBa u Mmarepuarsl B bubnnoreka [JOK
MOBCEIHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XHUMUYECKOE 3arpsi3HEHNE bubnnorexka [HOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn bubnmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6o01eHne 1 bubnumoreka [JOK

cUCTEMAaTH3aUs 3HAHUN

https://m.edsoo.ru/00ae0d0a




67 PezepHblit ypok. O6o01eHne 1 ) bubmmoreka [IOK
cUcTeEMaTH3allus 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6o01eHne u ) bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxrmmmonepHoe o0miectBo «M3aarenbetBo «IIpocBemenney
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,

Axkunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOAUYECKHUE MATEPUAJIBI JUISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypPOBEHb.-
Peanuzanusa-tpedosanuii-OI'OC-0cHOBHOTr0-00111eT0-00pa30BaHus. -

Meroandeckoe-mocoodue-misi-yautens.pdf

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru ['azeta « Xumusi» 1 callT A yautens «5 uay Ha ypok
XUMHF»

http://him.1september.ru Enunas xomnexuust [1OP: [IpeameTHas Komtekus
«XUMUD)

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
aKcriepuMeHThl: xumusi. Komnekiust Poccuiickoro 061eo0pa3oBaTesHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit



http://wwwalhimik.ru Bcepoccuiickas omumnuana nKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckas XuMusi: JI€KTPOHHBIA YUYCOHUK IS
CpPEHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBIN Y4EOHUK
http://wwwhemi.nsu.ru OTKpBITBIN KOJUTEK: XUMHUS
http://www.chemistry.ru JluctanuroHHasi OTMMIHNAIA IO XUMHH:

TEJIEKOMMYHHUKALMOHHBIN 00pa30BaTeIbHbIA TPOEKT








