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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma no XuMuu AJig 00y4aroUuUxcs ¢ 3aJ€P>KKON MCUXUYECKOT0 Pa3BUTHUS
(manee — 3I1P) Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTABJICHA B COOTBETCTBUU
¢ ®enepanbHbIM TOCYAapCTBEHHBIM 00PAa30BaTENIbHBIM CTAH/IAPTOM OCHOBHOI'O OOUIETrO
obpazoBanusi (Ilpukaz MunnpocBemenuss Poccuum ot 31.05.2021 1. Ne 287,
3apeructpupoBaH MuHuctepctBoMm toctunuu Poccuiickoir ®@enepamuu 05.07.2021 r.,
per. Homep 64101) (manee — ®I'OC OOO), [IpumepHOol aganTHPOBAHHONW OCHOBHOM
oOpa3oBaTeabHOM NPOrpaMMOi OCHOBHOrO 00mIero oOpa3oBaHUsA OOYYAIOMIMXCA C
3aJIepKKOM TMcUxXudyeckoro pas3Butus (ogoOpeHHoi pemenrnemM DPYMO no obumemy
oOpazoBanuto (mpotokon ot 18 mapta 2022 r. Ne 1/22)) (manee — ITAOOITI OOO 3IIP),
[IpumepHoii paboueil mporpaMMbl y4eOHOTO IpeIMeTa

«Xumus» (06a30Bblil ypoBeHb), [IpuMepHOil mporpaMMoii BOCHHUTAHUS OOY4YarOIIMXCS
Opv TOJYYEHHH OCHOBHOI'O OOIIEro oOpa3oBaHUs, C YYETOM pacHpelleICHHBIX II0
KjjaccaM — TIpOBepsSieMbIX  TpeOOBaHUM K  pe3yJibTaTaM  OCBOCHUS ~ OCHOBHOM
oOpa3oBaTelbHOM MpPOTrpaMMbl OCHOBHOTO o0OmmIero oOpa3oBaHUA U DJIEMEHTOB
coJiep KaHusl, MPEJCTaBICHHBIX B Y HUBEPCAIBHOM KoAu(puUKaTope no xumun, Konuenuuu
npernojaBanus yueOHOro mpeaMera «XUMHsS», B 00pa3oBaTelbHbIX opraHu3anusx PO,
pean3yIONINX OCHOBHBIE 0011€00pa30BaTeIbHbIE TPOIPAMMBI.

O61mas xapaKTepuCcTHKA y4e0HOT0 nmpeaMeTa « XuMHus»

VYyeOubii  mpeamer  «XUMHUS» ~ BXOAUT B NPEIAMETHYIO  00JacThb
«EcrecTBeHHOHAy4HbIE TpeaMETh». B cucteme ecrecTBEHHOHAyYHOTro OO0pa3oBaHUs
XUMUS KaK Y4eOHBIA MPEAMET 3aHUMAET BaKHOE MECTO B MO3HAHUH 3aKOHOB MPHUPOJIBI,
dbopMUpOBAaHUN HAYYHOM KapTUHBI MHUpPA, CO3J@HUHM OCHOBBI XWMHUYECKUX 3HAHHM,
HEOOXOUMBIX JJIsl TIOBCETHEBHOW >KM3HU, HABBIKOB 370POBOTO M 0OE€30MacHOTO s
YelioBeKa M OKpYyXalolied ero cpeasl oOpa3a >KH3HU, a TakKe B BOCIHUTAHHUH
JKOJIOTUYECKOM KYJIBTYPBL.

YcenemHocTh M3y4Y€HHS XHMMHUU CBfI3aHA C OBJIAJICHUEM XUMHYECKHM  S3BIKOM,
coOmroieHneM TmpaBuil  Oe30macHOi  pabOThl TpPH  BBHIMOJHEHUHW XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIICHHBIX CBS3€H XHMHUU C APYTUMHU IPEIMETAMHU
LIKOJIBHOT'O Kypca.

[Iporpamma BkItOUaeT B ceOS OCHOBBI HEOPTaHUYECKOW W OPTaHMYECKOW XUMUH.
I'maBHOI upeeit mporpaMMBbl SIBJISIETCS CO3/IaHME 0A30BOT0 KOMILIEKCA OMOPHBIX 3HAHMM
[0 XUMHUH, BBIPAXKEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3pacTy OOyYaroIIMXCS U HX
0COOBIM 00pa30BATEIBHBIM TOTPEOHOCTSIM.

B coapepxanum [aHHOTO Kypca NPEACTABIEHbl OCHOBOIIOJAralIIME XHWMHUYECKUE
TEOPETUYECKHE 3HAHUSA, BKIIOYAIOIIME M3YYECHHE COCTaBa M CTPOCHUS BEIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPO€HHS, MPOTHO3UPOBAHWE CBOWCTB BEIIECTB,
WCCJIEIOBAaHNE 3aKOHOMEPHOCTEN XMMHUUYECKUX MPEBPALICHUI U ITyTEW YIIPABICHHUS UMU B
LEJIAX MOJIyYEHHUSI BEIIECTB U MAaTEPUAIIOB.

TeopeTnyeckyro OCHOBY HW3y4YE€HUsI HEOPraHMYECKOW XWMHHU COCTAaBIIET aTOMHO-



MOJIEKYJIsIpHOE yueHue, [lepuonuueckunt 3akoH .M. MenneneeBa ¢ KpaTKUMHU
CBEJICHUAMU O CTPOCHUH aTOMa, BUJAX XUMHYECKOU CBSA3U, 3aKOHOMEPHOCTAX
MPOTEKAHUSI XUMUYECKUX PEAKIIH.

B wu3ydyeHunm Kypca 3HAUYWTENIbHAsA POJIb OTBOJUTCS XUMHUYECKOMY OJKCIEPUMEHTY:
MPOBEJCHUIO TPAKTUUYECKUX U JAa0OpaTOpHBIX paldOT, OMUCAHUIO PE3YIhTATOB
YUYEHUYECKOTO JKCIEPUMEHTA, COOJIIOJICHUI0 HOPM U MpaBuil Oe30macHO paldoThl B
XUMUYECKON J1ab0paTOpHHU.

Peanuzanus qaHHON mporpamMMebl B Ipolecce 00yueHus mo3Boaut odoyyarommmcs ¢ 3I1P
YCBOUTH KIJIFOYEBBIE XUMUYECKUE KOMIETEHIIMU U TIOHATh POJIb U 3HAUCHUE XUMHU CPEIIH
JIpPYTUX HAYK O IPUPOJE.

N3yuenne xumMum crnocoOCTByeT (GOPMUPOBAHUIO Yy OOydYarolmuXcs HAay4yHOTO
MHUPOBO33PECHUSI, OCBOCHUIO OOIIEHAYYHBIX METOJ0B (HAOMIOJCHUE, HU3MEPEHHUE,
AKCIEPUMEHT, MOJCIHPOBAHUE), OCBOCHUIO MPAKTUYECKOTO TPUMEHEHHUS Hay4YHBIX
3HAHUM, OCHOBAHHOT'O Ha MEXIPEIMETHBIX CBA3X ¢ IpeaMeTaMu « OKpyKaroluil Mup»,
«Dusukay, «buonorus», «l'eorpadus», «Matematuka» U (HopMUpyeT KOMIIETECHIIHH,
HE0OXOIUMBIE TSI TIPOI0JDKEHHST 00pa3oBaHUs B 00JIACTH €CTECTBEHHBIX HayK.
N3ydenne xuMum crmocoOCTByeT pa3BuTHIO y obyuatomuxcs ¢ 3I1P mpocTpancTBeHHOTO
BoOOpakeHusl, (YHKIIMOHAIBHON T'PaMOTHOCTHU, YMEHHS BOCIPUHHUMATh U KPUTHYCCKH
aHANMM3UPOBATh WH(GOPMAIIMIO, MPEACTABICHHYIO B Pa3IMYHBIX (PopMax. 3HAYMMOCTb
npeaMeTa il pa3BUTHSI KU3HEHHON KoMreTeHnu oOy4daromuxcs ¢ 3[1P 3axmovaercs B
YCBOCHHHM OCHOBBI XMMHWYECKHX 3HAHUW, HEOOXOAMMBIX ISl TIOBCEIHEBHOW >KU3HH;
HABBIKOB 3JIOPOBOTO M 0€30MacHOro JjIsl YejOoBeKa M OKpYyKalolleh ero cpeubl oOpasza
KU3HU; POPMUPOBAHUH IKOJIOTHUECKOU KYJIBTYPHI.

[Iporpamma oTpaskaeT cojepskaHue OOYy4YEeHHs MPEAMETY «XHUMHs» C y4eTOM OCOOBIX
oOpa3oBarenbHBIX mOTpeOHOCTEN oOydarommxcss ¢ 3[IP. Osnamenue y4ueOHBIM
NpEeIMETOM «XHUMHs» TPEACTABISCT OMPENEICHHYI0 TPYIHOCTh IJIsi OOYYarOIIMUXCSA C
3I1P. D10 CBSA3aHO C OCOOCHHOCTSMH MBICIUTEIBHON JEATEIbHOCTH, MEPUOIUICCKUMU
KoJIeOaHUSIMU BHUMAaHUS, MaJbiM 00bEMOM MaMATH, HEJJOCTATOYHOCTHIO OOIIIEro 3armaca
3HAHUM, TOHM)XEHHBIM TO3HABATEIbHBIM HHTEPECOM M HHU3KUM YPOBHEM pEUYEBOIO
pa3BUTHSL.

Jlist mpeooaeHus: TpyAHOCTEH B M3YYEHUU y4eOHOTO TpenMera « XuMus» Heo0XoIuMa
amanTanmus o0beMa M XapakTepa YydeOHOTO MaTepuajga K  I03HABaTEIbHBIM
BO3MOHOCTSIM JIaHHOW KaTETOpPHH OOYYalolUXCs, Y4eT WX OCOOCHHOCTEH pa3BUTHS:
WCIIOJIb30BaHUE  AJTOPUTMOB, BHYTPUIIPEIMETHBIX W  MEXKIOPEAMETHBIX  CBA3EH,
MOCTENEHHOE YCIIOKHEHUE N3y4aeMOro Marepuana.

[Ipu n3yyeHun XUMUU HEOOXOAMMO OCYIIECTBISATh B3aUMOAECHCTBHE HA MOJIMCEHCOPHOM
OCHOBE.

TeopeTnueckuid Marepuan pPEKOMEHIYETCS H3y4aTb B MPOLECCE NPAKTHYECKOU
JNEATENbHOCTU. BO3MOXKHO BBIICIIEHUE OTAEIBHBIX YPOKOB Ha PEIICHUE 33/1a4 B CBS3H CO
CIOKHOCTBbIO aHanu3a Tekcta oOydaromuMmucs ¢ 3IIP. Opranudeckoe eauMHCTBO
MPAKTUYECKON M MBICIUTENBHON JEATeIbHOCTH OOYyYaloluXcsi Ha ypoKaxX XUMHUU
CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0Q3UCHBIX XMMHYECKUX 3HAHUUI U
yMeHuil. Ocob0e BHUMaHHE NPU U3YUYEHUHM XUMHUU YACISIETCS HU3YyUYEHHIO «CKBO3HBIX)»
MOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUSI MaTepUara.



Hean u 3a7a4u M3y4eHus y4eOHOro npeaMera « XMuMHUs»

Obwue yenu u3ydeHus ydeOHOro mnpeamera «XuMus» mpeactaBieHsl B lIpumepHoi
paboueil mporpaMme OCHOBHOTO o011ero oopazoanusi. OHU aKTyaJdU3UPOBAHbBI C YUETOM
HOBBIX MPHUOPUTETOB B CUCTEME OCHOBHOIO 0OOIIEro 00pa3oBaHMs, HAINpPaBICHHOCTU
oOy4eHMs] Ha pa3BUTHE U CAMOPA3BUTHE JHMYHOCTH, (DOPMUPOBAHHME €€ WHTEIEKTa U
obmieit KynpTypbl. OOyueHHE YMEHHUIO YUHUTBCS M TPOJOKaTh CBOC OOpa3oBaHUE
CaMOCTOSITENBHO B HACTOSIIIEE BPEMSI SIBISETCS OJHOM U3 BaKHEHIIMX PYHKIUI yueOHBIX
IPEAMETOB, B TOM YHUCIIE U « XUMUN».

Hns obyuaromuxcss ¢ 3IIP, Tak ke, Kak M JAJ8 HOPMATHUBHO Pa3BUBAIOMIMXCS
CBEPCTHHKOB, OCBAaMBAIOIIMX OCHOBHYIO 00pa30BaTeNbHYIO MPOrpaMMy, JOMUHHUPYIOIIEEe
3HauYEHUE MPUOOPETAIOT TaAKUE Yeu, Kak:

Kypc

GbopMHpOBAaHUE  WHTE/UICKTYaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
COTPYJHHYECTBY, CaMOCTOSATCILHOMY TIPUHATHIO  PCIICHHUM, CIIOCOOHOM
aJanTHPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBHSM KU3HU;

HAIPABJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE IPUOOIICHUE YyYaluxcs K
CaMOCTOSTCIILHOM T03HABATEILHON JCATEIBPHOCTH, HAYYHBIM M TPAKTHYCCKUM
METOJlaM TO3HaHUs, (HOPMHUPYIOUIUM MOTHUBALMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

oOecrieueHue yCciIoBui, ClIOCOOCTBYIOMMUX MPUOOPETEHUIO 00YYaIOIIMMHUCS OIbITa
pa3Hoo0pa3HOM JesATENbHOCTH, MMO3HAHUS U CaMOTO3HAHUS, KIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIHH ), IMEIOUIUX YHUBEPCAIbHOE 3HAUEHHE JJIs1 Pa3InYHbIX
BUJIOB JICATEILHOCTH;

dbopMupoBaHUE YMEHHI OOBICHSATDH U OLICHUBATH SBJICHUS OKPY>KAIOIIETO MUpPA Ha
OCHOBAaHHUHU 3HAHUU U OIBITA, MOJTYUYEHHBIX MTPU U3yUYCHUU XUMUH;

dbopMupoBanue y 0O0ydYaronuxcsi TYMAaHHUCTHUYECKHX OTHOIICHHM, MOHHUMaHUS
[IEHHOCTH XUMUYECKUX 3HAHUU IS BHIPAOOTKU IKOJIOTHYECKHU IEIeCO00pa3HOro
MOBEJCHUSI B OBITY W TPYIOBOH MEATETBHOCTH B IEISIX COXPAHEHHUS CBOETO
310pOBbS U OKPYXKAIOUIEN PUPOJTHOU CPEIbL;

pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJNIO H
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHUS OOIIEUYEIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUIIS W HANPaBICHHOCTU JalbHEHIIIETo
00y4eHHUSI.

HANPaBJICH Ha PEIICHHE CICAYIOMUX 3a0ay, OOECTeUMBAIONINX PEaTU3aAINI0

JTUIHOCTHO-OPUEHTHPOBAHHOTO M JICATEIBHOCTHOTO ITOAXOJ0B K OOYYCHHIO XUMHH
obyuaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIETO 00pa30BaHMS:

dbopMupoBaHUE TIEPBOHAYATBHBIX CHCTEMATH3UPOBAHHBIX TIPEACTABICHUNA O
BEIIECTBAX, HMX TMPEBPAMICHUAX M MPAKTUYECKOM MPUMEHEHHUHU;, OBJIAJICHUE
MOHATUNHBIM alMNapaToM U CUMBOJIMYECKHUM SI3bIKOM XHMUU;

OCO3HaHWE OOBEKTMBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JIaCTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX IMPEBPAIICHUA HEOPraHUYECKUX H
OpPraHUYE€CKUX BENIECTB KAaK OCHOBbI MHOTHX SIBICHUWA >XMBOM M HEXHUBOU
MPUPO/IbI; YTyOJieHHe MPe/ICTaBICHUN 0 MaTEPUAIIbHOM €IMHCTBE MUPA;



" OBJIAJICHHE OCHOBAMH XMMHUYECKON IPaMOTHOCTHU: CIIOCOOHOCTHIO aHAJTM3UPOBAThH
1 00BbEKTHBHO OIICHUBATH KU3HEHHBIE CUTYAIINH, CBSI3aHHBIEC C XMMUEH, HABBIKAMHU
O0e3omacHOro oOOpalleHus € BEUIECTBAMHU, HUCIIOJIb3YEeMbIMU B IOBCEJHEBHOMN
KU3HU; YMEHHEM aHAJIM3UpPOBaTh M IUIAHUPOBATH JKOJIOTUYECKH O€30MacHoe
TIOBEJICHUE B LIEJISIX COXPAHEHHUS 3/I0POBbS U OKPY’KAIOIIEH CPEeIbl;

* (QopmMupoBaHNE yMEHHI yCTaHABIMBATh CBSI3U MEXKIY pealbHO HAOII0JaeMBbIMU
XAMHYECKUMHU SBICHUSMHU W TPOIECCAMHU, MPOUCXOISIIMMH B MHUKPOMHPE,
OOBSICHATH MPHUUMHBI MHOT000pa3us BEHIECTB, 3aBUCUMOCTh HX CBOWCTB OT
coCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTh MPUMEHEHHUS BEIIECTB OT UX CBOICTB;

" MPUOOPETEHHE OMBITA UCIOJIB30BAHUS PA3TUYHBIX METOAOB M3YYCHHUsS BEIIECTB,
HaOMIOZICHNSI 32 WX TPEBPAIICHUSIMHU MPH MPOBEICHUN HECIONKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCIIOIb30BAHUEM JTA00PATOPHOTO 00OPYAOBAHUS U TPUOOPOB;

* (QopmMupoBaHWE MPEICTAaBICHUA O 3HAYCHUH XHUMHUYECKON HAyKd W pPEUICHUH
COBPEMEHHBIX DJKOJIOTUYECKUX MpoOJIeM, B TOM 4YHCIE B MPEAOTBPAIICHUU
TEXHOTEHHBIX M KOJOTHIECKUX KaTacTpod.

Oco0enHocTu 0TOOpPA ¥ aanTAlUM Y4e0OHOI0 MaTepHasIa M0 XMMHUH

OOyuenue ydyeOHOMY TMpeAMETY «XHUMHS» HEOOXOIUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBHM 11 YCBOGHHS MPOrPaMMHOr0 MaTepuajia OOydarolIMMHCS C
31IP. Bosnblioe BHHMAaHHME JOJDKHO OBITH YIEIEHO OTOOpY yueOHOro marepuaia B
COOTBETCTBHM C MPHUHIIUIIOM JOCTYITHOCTU MPU COXPAHEHHH OOIIEro 0a30BOr0 YPOBHSI.
OH 10JDKEH 10 coiepKaHUI0 U 00BeMY OBITh alallTUPOBAHHBIM /1 oOyyaromuxcs ¢ 3[1PB
COOTBETCTBHH C UX OCOOBIMU 00pa3oBaTelIbHBIMH MOTpeOHOCTAMU. ClienyeT 00JIeTYnTh
oBlajieHne MarepuaioM oOydatomumucs ¢ 3IIP mocpencTtBom ero aeTaiabHOrO
OOBSCHEHUS C CHUCTEMaTHYECKUM TIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKON B
OPUMEHEHHH 3HAHUW C UCIOJB30BAHUEM IIPUEMOB aJTOPUTMU3ALMU U BU3YAIbHBIX
O10p, 00yUYEHUs CTPYKTYPHUPOBAHUIO MaTEpHaIa.

Bonpioe 3naueHne 115 MOTHOLIEHHOTO YCBOGHUS y4eOHOTO MaTtepuaia UMeeT oropa Ha
MEKIIPEIMETHBIE CBSI3M BOIMPOCOB, M3YyYa€MbIX B JTAaHHOM Kypce€, C TAKUMU Y4E€OHBIMU
npenmeramu kak «['eorpadus», «Pusuka», «buonorus». Ilo3Bonss paccmaTpuBaTh
OIMH W TOT € Y4YeOHBII Marepuan C pa3HbIX TOYEK 3PEHUS, MEXKIPEAMETHBIE CBSI3H
CIIOCOOCTBYIOT ~€ro JIydllieMy OCMBICJIICHHIO, 0oJiee TPOYHOMY  3aKpEIJICHUIO
MOJYYEHHBIX 3HAHUW U NPAKTUYECKUX YMEHHM.

[Ipy mOATOTOBKE K YypOKaM YYHUTEIb JOJDKEH MPeaycCMOTpeTh (OPMUPOBAHUE Y
OOy4JaromMXCcs YMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIATh M3ydYaeMblii MaTepHal,
IUIAHUPOBATh TIPEICTOSIIYI0 paboTy, OCYIIECTBISATH CaMOKOHTpoib. Heobxommmo
MOCTOSIHHO ~ CIIEUTh 32 TMPAaBWIBHOCTHIO PEUYEBOTO O(GOPMIICHUS BBICKA3BIBAHHIA
obyuaroruxcs ¢ 311P.

B cBsa3u ¢ 0OCOOEHHOCTSMHM TOBEJICHUSIM JiesdTelibHOCTH oOyuwatomuxcst ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTraHU30BAHHOCTb) HEOOXOJIUM CTPOXKAUIIUN  KOHTPOJIb
cOOJIIOICHUSI TIPABUJI TEXHUKHU O€30MacHOCTH MPU MPOBEACHUU JIA0OPATOPHBIX padboOT B
XUMUYECKOM KaOUHETE.



IIpumepHbIe BUABI AeATeIbHOCTH o0y4yaromuxcs ¢ 3IIP, o0yciioBieHHbIE
0c00bIMHO00pPa30BaTEeILHBIMU MOTPEOHOCTAMH U 00eCIeYuBaAKOIINE
OCMBICJIEHHOE OCBOEHHE CO/IePKAHNU 00Pa30BaAHUS 10 MpeaAMeTy « XHUMM

Coneprxanue BUJIOB jesTebHOCTU oOyyvaromuxcsa ¢ 3I1P Ha ypokax xumuu
onpejensieTcss MX OcCOObIMM 00pa3oBaTeNbHBIMU MNOTpeOHOCTAMU. [loMuMoO
mupokoucnonbzyeMbix B OOII OOO oOmux ais Bcex oOydaroluxcs BHUJIOB
NEeSTENbHOCTH CIEYET YCUIIUTD BU/JIbI JESATENBHOCTH,

cnenupuyHble AN JAHHOM  KaTeropuu
oOy4Jarommxcs, s OOeCleyeHUus: OCMBICIEHHOTO OCBOEHHUS COAEpKaHUs
00pa30BaHUAINO MPEAMETY: YCUICHHE MPEAMETHO-NPAKTUYECKON AESTeIbHOCTU
C AaKTUBU3AIMEHl CEHCOPHBIX CHUCTEM; 4YEepelOBaHHWE BHUJIOB JCSATEIBHOCTH,
3aJ1eUCTBYIOLIAX
Pa3TUYHBIECEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepHasia ¢ OMOPOW Ha aJrOPUTM;
«TIOIIarOBOCThY» BU3YUEHUH MaTepHalla; MCIOJIb30BaHUE JTOTOJHUTEIBHON
BU3YaJIbHOM OMOpHkI (TJ1aHbl,00pa3iibl, CXeMbI, Ia0JIOHBI, OTIOPHBIE TAOJIMIIBI).
Jnst pa3ButHs y ooyuatoutuxcs ¢ 3[IPymenus nenatob BBIBO/IBI,
dbopMHUpOBaHUS  T'PAMOTHOTO pedeBoro BBICKa3bIBaHUS
HE0OXO0IMMO HCTOIb30BaTh OMOPHBIE clioBa U Kiuiie. Ocoboe BHUMaHue
CJIelyeTyIeTUTh OOYUYEHHUIO CTPYKTYPUPOBAHUIO MaTepraa: COCTaBIICHUE
PUCYHOUYHBIX UBEPOAIBHBIX CXEM, COCTaBJIEHUE TabIHII,
COCTaBlIeHHE Kiaccu(uKanuu  cOOO3HAYEHHBIMU OCHOBAHUSIMU
JUTSI KITacCU(UKALMK U HaMOJHEeHHe uX npuMepamu u ap.IIpumepnas
TEMaTH4YeCKasi U TEPMUHOJIOTHYECKas JIeKcuKa cooTBeTcTBYyeT OOII
000.
Hns obyuatomuxcsi ¢ 3[IP cymiecTBEeHHBIMU SBISIOTCA MPUEMBI pabOTHI C
JEKCUYECKUM MaTtepuaioM 1o mnpeamety. [IpoBoautcs cnenumanbHas padoTa 1Mo
BBEJICHUIO B  AKTUBHBIA  CJIOBapb  OOYYaIOIIUXCS  COOTBETCTBYIOLIECH
TEPMUHONOTUU. M3yuaeMble TEpMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE,
oOs3aTeNbHA BU3YallbHAs TOJJIEPIKKA, aJTOPUTMBI pabOThl C OMpPENEICHUEM,
OTOPHBIE CXEMBI IS AKTyalIN3aliui TEPMUHOJIOTUU.
Mecto yueOHOro npeamera «XuMus» B y4eOHOM ILIaHe

B coorBerctBUM ¢ @enepaibHbIM TOCYAapCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOT'O OOIIero o0pa3oBaHUS Y4YeOHBIA mMpeaMeT «XUuMUs»
BXOJUT B MpPEIMETHYIO 00nacTh «EcTecTBEeHHOHAy4HbIE MPEAMETBD) U SIBISETCS
00s13aTENBHBIM TSI U3YYCHHUS.

Y4eOHBIM TIJIAHOM Ha €€ M3yYeHHe OTBeNeHO 136 yueOHBIX 4acoB — 1O 2 4 B
Hezeno B 8 1 9 Kiraccax COOTBETCTBEHHO.

Conepxanne ydeOHOTO mpeameTa «XUMUs», TpeacTaBieHHoe B [IpumepHoit
paboueit mporpamme, cootrBeTcTByeT PI'OC OOO, pazpaboTaHo ¢ ydeTOM
[IpumepHOll OCHOBHOII 00pa30BaTENbHON MPOrpPaMMbl OCHOBHOIO OONIETro
oOpa3oBaHus MO Y4eOHOMY TpeaAMeTy «XUMHUsS», COOTBETCTBYeT I[IpumepHoit
aJanTUPOBAHHOM OCHOBHOM 00pa30oBaTeNbHOW MPOrpaMMeE OCHOBHOI'O OOIIEro
00pa3zoBaHus 00yYAOIIUXCS € 3aJEPIKKON ICUXUYECKOTO Pa3BUTHSL.



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IIepBoHayabHbIEe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemectBa. DuU3NyUecKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe O MeTOax Mo3HaHMS B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI W MOJNEKYJbl. XHUMHUYECKHE 3JIEMEHTbl. CHMBOJBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOkKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckas Qopmyna. BaleHTHOCTh aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aToOMHas Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0Ji1 XMMUYECKOI0 3JIEMEHTa B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacu€Tel mo Qopmynam
XUMHUYECKUX COCTUHEHMUIA.

OuU3NYECKUe U XUMUYECKHUE SIBJICHUS. XUMUYECKasl PEaKLMs U €€ MPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XHUMHYEeCKHUe ypaBHeHHs. Kitaccuduxarus
XUMHUYECKUX PEaKIi (COeAMHEHUS, Pa3JIOKEHUS, 3aMEILIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBuiIaMu paboThl B J1aOOpaTOpUu U
npueMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPYyIOBaHHWEM, U3yUEHHUE M OIHMCAHHE
¢uznueckux CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIo/IeHHe
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpPaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE MPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakUuui (pas3iioKEeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3lioKeHHE THIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHUISAIUS, XpoMaTorpadusi, IpoBeeHNE OUYUCTKH TTOBAPEHHOU
comv, HaOJIOJEHWE W  ONUCAaHHWE  Pe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBUuTe M HEOPraHUYECKUX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopoa — 3ieMEeHT U mpocToe
BemiecTBO. Haxoxmenuwe kucimopoma B Tpupoie, (pu3udyeckne M XUMHUYECKHE
cBoicTBa (peakuuu ropeHusi). Oxcunbl. [Ipumenenue kuciopoaa. CrocoObl



MOJIyYeHUs KHUCIOpoJa B JlabopaTopud ©  TpomblluieHHOCTH. Kpyrosopot
KHCJIOpoa B ipupojie. O30H — alioTponHas MOIU(PUKAIMS KUCIOPOaa.

TennoBoit 3P¢GeKT XUMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U DHAOTEPMHUYECKUE pEaKUUU. TOIUIMBO: yrojiib W METaH. 3arps3HEHUE
BO3/lyXa, yCWICHUE TapHUKOBOTrO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOs.

Bomopon — oanemeHT M mpoctoe BemecTBo. Haxoxaenue Bomopona B
npuposie, (Quznueckue U XUMHUYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

MoutsipHblil 00bEM ra3oB. PacueTsl 1o XMMHUYECKUM YPaBHEHUSAM.

Odusznyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacepilieHHble ¥ HEHACBIIEHHbIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OUMCTKA IPUPOJAHBIX BOJ.

Knaccudpuxanus neopranumdeckux coenuHeHuid. Oxcuapl. Knaccudukarms
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMQpOTEpHBIE) U
HecosneoOpasyromue. Homenknatypa oxcugoB. Dusnyeckrue W XUMHUYECKHUE
cBOMCTBa OKCUJIOB. [losyueHne okcuaoB.

OcHoBanusi. Knaccudukanuss OCHOBaHUN: IIETOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. PU3NMUYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [ToslyueHne OCHOBAHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndeckue u
XUMHUYECKHEe CBOMCTBAa KHUCIOT. Psan axkruBHoctn meramnoB H. H. bekerosa.
[Tomy4uenue KUCIOT.

Conu. Homenknatypa coisieil. @u3ndeckue U XMMHUYECKUE CBOMCTBA COJIECH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEXKIY KJIaCCaMH HEOPTraHUYECKUX COECTMHEHUH.

Xumuueckuii IKcnepumenm:

KA4YECTBEHHOE ONPENECICHUE COAECPKAHUs KHCIOPOJa B BO3AyXE, MOJIYUYCHHUE,
coOupaHue, pacno3HaBaHWE H U3YYCHHE CBOWCTB KHCJIOpOnaa, HabOI0IeHne
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCJIOBHS BO3HHUKHOBEHUS U
MpeKpamieHus ropeHus (mokapa), O3HAKOMJICHHE C OOpa3llaMHd OKCHJIOB U
OMHMCAaHWE WX CBOWCTB, TMOJydYeHHE, COOMpaHUE, pACIO3HABaHWE M W3y4YCHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEpUAIOB), HAOMIOMeHNE 00pa3lloB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAcTBOPEHHUSI BEUIECTB C
pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBJIEHHWE PACTBOPOB C OMNPEEICHHOU
MacCOBOM J0Jiel pacTBOPEHHOr'O BEIIECTBA, B3aMMOJIECTBUE BOJIBI C METaIAMU
(HaTpuem M KajblueM) (BO3MOKHO HCMOJb30BAaHUE BHUACOMATEPHUAIIOB),



UcClieJOBaHUE O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KIJIACCOB,
HaOJI0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpaX KUCIOT U IIEIOUEH,
u3ydeHue B3ammojnericTBus okcuaa meaw (l1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, pPEeaKkLUUi HEUTpalu3aluM, IOJIYyYEHUE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHME OJHOTO METaljla APYTMM W3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/la4 1o Teme «BaxHeilmue Kiacchl HEOPraHWYECKUX
COCIMHECHUI.

IHepuonnuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
ieMmenToB JI. U. MengeaeeBa. CtpoeHne aroMoB. XHMHYECKas CBS3b.
OKuCIUTETBHO-BOCCTAHOBUTEIbHBIE PEaKIIUU

[lepBble TOMBITKK KIACCUPUKAIMU XUMHUYECKUX DJIeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE U IICJIOYHO3EMENIbHbIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCUIBI
Y TUJPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasi CHCTEMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KoporkomepuogHass U JUIMHHONEPUOIHAs dbopmbl
[Tepunognueckoit cucrtemsl xumuueckux diemMeHToB . . Menaeneesa. [leproas
u rpynmbl. OuU3nYecKuil CMBICT MNOPSAKOBOrO HOMEpA, HOMEPOB Nepuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0oueKk aroMoB TmepBbiX 20 XUMUYECKHUX  DIIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MenaeneeBa. XapakTepUCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuonnueckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajJnyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUNIMYECKUX CBOMCTB 110 TPyIIaM U EPUOJaM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoandeckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB I pa3BUTUA Hayku U mnpaktukd. J[. Y. MenaeneeB — ydCHbId U
rpaXkJ1aHUH.

Xumuueckass cBsi3b. KoBasieHTHass (MOJsipHAs W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XMMUYECKHUX 3J1€MEHTOB. IOHHAs CBS3b.

Crenenp okucneHua. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIHUU.
[Iporiecchbl OKuCIEHUS U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJI0YEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIU
(ropenue, peakiu pa3ioKeHUs, COEAUHEHNUS ).

Mexcnpeomemmnnie ceasu



Peanuzanusa MeXnpeIMETHBIX CBs3€M MpU HM3y4YeHUM XMMHUU B 8 Kjacce
OCYILIECTBIISIETCS 4Y€pe3 MCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSATUN, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMH ISl OTAEJIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO 1IUKJIA.

OO61mue ecTecTBEHHO--HAYUHbIE MOHATUSI: Hay4YHBIN (DaKT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, MNepUOJUIHOCTh, HAOIIOJICHHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE, MOJICIIb, SIBJICHUE.

®dusnka: mMartepusi, aToMm, DJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIU],
M30TOIbI, PAJAMOAKTUBHOCTh, MOJIEKYJA, AJICKTPUUECKUHN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (M3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COJHIIE.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpaibl, TOpPHbIE MOPOJIbI,
M0JIE3HbIE UCKOIAEMbI€, TOILJIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XxXUMHYecKasi peaKkusi

[Tepuoauyeckuii 3axoH. [leproandeckas cucreMa XMMUIECKUX 3JIeMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX 3JIEMEHTOB IME€PBBIX TPEX NEPUOMAOB, Kaidus, KalblUusi M HX
COEIMHEHUII B COOTBETCTBUM C MOJOXKEHHEM »ieMeHTOB B [lepmoamueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHJIBI XUMUYECKOW CBSI3U. THUIBI KPUCTALNIMYECKUX
PELIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKOW PEIIETKH U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiiuii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIIOBOMY 3ddekTy, 1o
M3MEHEHUIO CTENIEHEH OKUCIICHMSI XUMHUYECKHUX 3JIEMEHTOB, IO OOPATHUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U 3HIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoct xuMHueckoill peakuuu. [loHsiTHEe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peaknusx. [IoHITHe 0 TOMOTE€HHBIX M TeTEePOTE€HHBIX
peakuusx. [lonstue o xkarammse. [loHsTre 0 XxuMuU4yeckoMm paBHOBecHH. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHUYECKOW pEaKUUH M TOJIOKEHHE XHUMHUYECKOIro
PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OanaHc
OKHCJIMTENbHO-BOCCTAHOBUTENBHOU peakuu. COCTaBIECHUE YPABHEHUN



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HMCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIIUTHUECKON TUCCOLUUALNN. DIEKTPOIUTHI U HEANEKTPOJIHUTHI.
KaTtnonsl, annonsl. MexaHu3m JUCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens guccoruanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBus MMPOTEKAHUS peaKkIuii HOHHOTO OOMeEHa,
MOJHBIE W COKpAlICHHBIE HWOHHBIE YpaBHEHUS peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHMM M COJEHd B CBETe MNPEJCTAaBICHUH 00  DIEKTPOIUTUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha HOHBIL. [IoHsATHE O THIpOAN3€E CONEei.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTAUIMYECKUX PEIICTOK HEOPTaHUYECKUX
BEI[ECTB — METAIOB U HEMETauioB (Tpadura W anMasa), CIO0XXKHBIX BEIIECTB
(xJmopuma HATpUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakiuu
OT BO3JEUCTBHUSl Pa3IUYHBIX (HaKTOPOB, HCCIEIOBAHUE AIEKTPONPOBOTHOCTHU
pacTBOpPOB BEIIECTB, IpPOLECCAa AUCCOLMALMUA KHCIOT, WLIEJIOYEed U COJIEH
(BO3MOXKHO  WCIIOJIb30BAaHHE BHUJEO MATEpHUAJIOB), IMPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUS  peakluii  HOHHOTO  OOMEeHa
(oOpa3oBaHue oOcajka, BbIJCICHHE Ta3a, o0Opa30BaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiuu pasiioKEeHHs, COSUHEHUs), PACIIO3HABAaHNE HEOPraHMYEeCKUX
BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUuid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a]1a4.

HemeTansibl 1 MX COeAMHEHUSA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOMCTBA Ha TMpUMEpe  XJIopa
(B3auMozeiicTBUE C MeTaulaMd, HEMETaJJIaMH, IIejioyamu). XJIOPOBOIOPO.
CongHass KWCIIOTa, XMMHYECKUE CBOMCTBA, IMOJydeHUE, NpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJIOpOJA HAa OpPraHu3M 4YeJoBeKa. BaxkHenmume XJIOpUAbl U HX
HaXO0XJCHHUE B IPUPOLE.

OO6mrast xapakTtepuctuka anmeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (puanyeckue CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPO/a U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KUCIOPOa
U cepbl. XUMHUYECKHE CBOWMCTBa ceprl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUyeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
Cepnass xucnora, (U3MYECKHE © XHMHYECKHEe CBOWCTBa (0Omme  Kak
MPEACTaBUTENS Kjacca KHUCJIOT H cruerupuyeckne). XHUMHYECKHUE PEaKIIHH,
JeXalme B OCHOBE IPOMBIIUIEHHOIO CMOco0a MOJy4YeHUSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONM CEPHOM KUCIIOThI, KAUECTBEHHAsI PEaKLUs Ha



cyibdar-uoH. HaxoxxaeHue cepbl U €€ COEAUMHEHUH B IpUpoAe. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpefbl COCAUHEHHUS MU CEpbl (KUCIOTHBIE JI0XKIH,
3arpsi3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapakTepucTtuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PacHpOCTPAHEHHE B NPHUPO/IE,
¢uznueckre U XuMHYeckue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MojiydyeHue u npumenenue. Cojim aMMOHUS,
ux (pusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KUCIOTa, €¢ MOJydyeHHue, (PU3nueckue M XUMHUYECKHUE
cBoiicTBa (0OlIME Kak MpEACTAaBUTENS Kiacca KUCIOT M crenupuyeckue).
Hcnonp3oBanne HUTPATOB W COJIEM aMMOHHSI B KaueCTBE MHUHEPaJIbHBIX
ynoopennii. XuMu4yecKoe 3arpsi3sHeHHe OKpYXKarollel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCOTHBIE NOXKAM, 3arpsi3HEHHE BO3AyXa, MOYBbBI M BoJoeMOB). Docdop,
aloTponHeie Moaudukauuu Gochopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, GU3NIECKUe U XUMUUIECKHUE CBOMCTRA,
nosyuyenue. Mcnonb3zoBanue pochartoB B kauecTBe MUHEPATBHBIX YI0OpEHUI.

O6mas xapaktepuctuka snemMeHToB [VA-rpymnmbel. OcoOeHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Monu(UKALUK, PACHpPOCTpaHEHHE B TpPHUPOAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosoport yriepoaa B npupoje. OKCuabl yriieponaa, ux
¢uznueckre M XMMHUYECKHE CBOMCTBa, JEWCTBHE HA JKHUBBIE OpPTraHU3MBI,
NOJly4eHHe W TpPUMEHEHHe. DKOJOTHYECKHe MPOOJIEeMBbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a r100aJibHOTO TMOTEIJICHUS KIUMAaTa, MapHUKOBBIM
addekr. YrompHas KUCIOTa U €€ COMH, X (PU3NYECKUEe M XMMUYCCKHE CBOMCTBA,
noiydyeHue u mnpuMeHenune. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTHIICH, STAHOJI, TJIMIIEPUH, YKCyCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTJIEBOJOPOAOB (Yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX pOJIb B OBITY W MPOMBIIIJIECHHOCTH.
[TorsiTHe 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: XKUpaX, OeNKax, yriieBojgax — U ux
poiM B OKM3HM YeJIOBeKa. MaTepualibHOE €IWHCTBO OpPraHWYeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usmueckne W XUMHUYECKHE CBOWCTBA, TMOJIYYCHUE W
npuMmenenne. CoeauHeHUs KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuse kpemuus (IV) u kpemuueBoi kucinore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBINIJICHHOCTH. BaXHEHIIHEe CTPOUTENbHBIE MaTepHalbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 0€30macHOTO MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUATIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHUEe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TMPOTEKaHMs, OMBITHL, OTpaxarmue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
rajloreHoB M HX COCIMHEHUN (BO3MOXXHO HCIIOJIB30BaHUE BHUIECOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJIOPUAOB (TajJOr€HHUJIOB), O3HAKOMJICHUE C
oOpasiiaMu  ceppl M €¢  COCAMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJIeOMAaTepraoB), HaOIIOACHUE Mpollecca OOYTIIMBaHUs caxapa IOJl IeHCTBUEM
KOHIICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, M3YYECHHUE XHMHUYECKHUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiuu Ha cyJbdart-
MOH W HaOJIOJICHHE TpH3HaKa €¢ MPOTEKAaHWs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoicTBamu azora, ¢ochopa M HX COCIUHEHUH (BO3MOXKHO HCIOJb30BAHUE
BUJIEOMATEepUajoB), oOpa3aMu a30THBIX U (HOCHOPHBIX yAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWME U HW3YYEHHE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBEHHBIX peaklMii Ha MOH aMMOHUS U (ocdaT-uOH U U3yUECHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBHE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUe Mozenen
KPUCTANTMYECKUX PEIICTOK anmasza, rpadura, ¢dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPCHHBIX BEIECTB AKTHUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOras3a, MoJyuyeHue, coOMpaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB YIJIEKHCIIOT'O ra3a, IPOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3yYEHHE NPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHUE C
OPOJIYKIMEN CHUIIMKATHON MPOMBIILUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAJIbHBIX
3a71a4 o treMe «BakHelIe HeMETaIIB U UX COSIUHEHUSY.

MeTtaJsibl 1 MX COCAMHECHUSA

OO6mast XxapakTepuUCTHKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuognueckoi cucreme xumuueckux anemeHtoB J[. W
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTaiuioB. MeTaminueckas CBsI3b U
METAJUIMYECKasi ~ KpPUCTa/UIMUeCKas  PEemeTKa.  DIEKTPOXUMUYECKUU  psif
HaTpsHDKeHUH MeTaiioB. PU3NYECKre U XUMUYECKHUE CBOWMCTBA MeTauioB. OO01iue
CrocoObl TONy4deHus: MeTaioB. [loHSATHE O KOppo3uHM METajioB, OCHOBHBIC
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTajdb, YYryH, AIOPATIOMUHHIMA,
OpoH32a) ¥ UX MPUMEHEHHUE B OBITY W MPOMBINIJICHHOCTH.

[IleouHble MeTaUIBL: MOJNOKEHUE B llepuoanueckoi cHCTEME XHUMHUYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HHME WX aTOMOB, HAXOXKJICHUE B MPHUPOJE.
dusnueckue U XUMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus M Kanus). OKcuabl U



TUAPOKCHUABI HATpusd M Kanus. lIpuMeHeHuWe WIeNOYHBIX METAaUIOB M UX
COCIMHECHUM.

IllenouyHO3eMENBHBIE METAMJIbl MarHui W KalbLMW: IIOJIOXKCHHE B
Ilepuonunueckon cucrteMe xumudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. Pu3nueckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coelMHEHUS Kajdblusa (OKCUZ, THAPOKCH, COJIH).
JXKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUS.

AJroMUHMI: TI0JIO)KEeHUE B [leproauueckoid CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMma, HaxoxaeHWe B npupone. duszudeckue u
XUMUYECKHE CBOMCTBA aTFOMUHUS. AM(POTEpHBIC CBOMCTBA OKCHIA M THAPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XUMHUYECKUX 3JI€MEHTOB [l.
. MenneneeBa, CTpOCHUE aroMa, HaxoXAeHUE B mnpupoje. Duzndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIbI U cosn xenesa (I1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJyUYCHHE.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAUIOB M CIUIaBOB, HX (U3HYECKUMHU
CBOMCTBaMH, U3y4Y€HHE  PE3yJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCITOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUA OKCHJIA
KJIbI[UA W HATpus C BOJOW (BO3MOXKHO HCIIOJB30BAHUE BHUICOMATEPUAIIOB),
HCCIIeIOBaHNE CBOMCTB >KCCTKOM BOJbI, IpOIlEcca TOPEHUS Keje3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHUE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  MPOTEKaHUs
KAQYECTBEHHBIX PEAKIUM HAa MOHBI: MArHUsA, KaJbI[Us, ATFOMUHUS, LIMHKA, XKeJe3a
(1) u xenesa (I11), meau (II), HabarOMEHNE M OMUCAHKME MIPOIECCOB OKPAIINBAHUS
IJJaMEHU MOHAaMU HaTpus, Kajausd U KajablMsd (BO3MOXXHO HCMOJIb30BaHUE
BUJIEOMAaTepHajIoB), Uccle0BaHne aM()POTEPHBIX CBOMCTB THAPOKCHAA aTIOMHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33a4 1Mo TeMe «BakHenmme
METaJUIbl U UX COCTUHECHUS.

XuMHS U OKpPY:KaKIIasi cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YeJioBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakinuii B ObiTy. [lepBas momomp mpu
XUMHYECKHX 0KOrax U OTPABJIICHUSIX.

XUMHUYECKOE 3arpsA3HEHHE OKpY’Karoued cpenbl (mpenesibHas JOMyCcTHMast
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponp xumuu B pemieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoOB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTtepualbl).

Mexcnpeomemnnie cea3u



Peanuzammst MeXNpeaMETHBIX CBs3€H NpU W3YYeHHMHM XUMHUH B 9 Kiacce
OCYIIECTBISICTCSI 4Yepe3 HCIIONBh30BAaHWE KaK OONIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBIH (PakT, rumoTe3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIMPOBAHNE, H3MEPEHHUE, MOJECIb, SBICHHE, IapPHUKOBBIH
3 PeKT, TEXHOIOTUS, MaTePHUAIIHI.

dusnka: matepus, aToM, DOJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH/I,
U30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJIA, DJCKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOAHUKH, JTUAJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TeEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, Ia3, paCTBOP, PACTBOPHUMOCTbD, KPUCTAJUTHIECKAs
pelIeTKa, CIUIaBbl, (PU3MYECKHE BEIMYMHBI, CIUHUIIBI M3MEPEHUS, KOCMUYECCKOEC
MPOCTPAHCTBO, MIAHETHI, 3B€3/b1, COJIHIIE.

buonorus: dorocunTes, apixaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yI00PEHHSI, MUKPOIJIEMEHTBI, MAKPOIJICMEHTHI, TUTATCIIBHBIC BEIIECTBA.

I'eorpadms: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE TMOPOIbI,
NOJIC3HBIC UCKOIIAeMBbIC, TOILIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHus JOCTUTAIOTCSA B X0Jie OOy4eHMs XMMHUHU B €AUHCTBE Y4YeOHOW U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHbIMU U JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWIaMH M HOPMaMU TOBEJEHUS U CIOCOOCTBYIOT MpoIeccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yUYaOIIUXCSl.

JIn4HOCTHBIE  pe3yibTaThl  OTPa)XalOT  TOTOBHOCTh  OOYYarolIUXCs
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpUEHTALMN U
pacuIMpeHue ONbITa JEATEIbHOCTHA Ha €¢ OCHOBE, B TOM YHMCJIE€ B YACTH:

1) NaTPpHOTHYECKOT0 BOCTIUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, MOHHWMAaHUS 3HAYEHUS] XMMHUYECKOM HAyKH B >KU3HHU
COBPEMEHHOT'0 OOIIECTBA, CMOCOOHOCTH BIANETh JOCTOBEPHOW HHGOpMAIHEH O
NEPEIOBbIX JOCTMIXKEHUSAX M OTKPBITHUSX MHUPOBOM W OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOTO BOCTIMTAHUS:

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M MpaBUJIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATHUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM M APYrux  BUAaX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIBHOCTH TpHU
BBIMIOJTHEHUU y4EeOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XWMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOM y4eOHOH NEeSITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOC TIOBEJAEHHME M TMIOCTYIIKM CBOUX TOBApUILEH C MO3ULUHU
HPABCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHMS MOCJIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKLHUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH M COCTAaBIISIOLIME
OCHOBY JIJII TIOHUMAaHUsI CYIIHOCTH HAYyYHOU KapTHHBI MUpa, NPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBS3SX YEIOBEKAa C
MPUPOJTHOMN CPEIOH, O POJIM XMMHH B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEIIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJIyYCHHE HOBBIX 3HAHUHU IO
XUMHUH, HEOOXOJIUMBIE JUIsi OOBSICHEHHS HAOIIOJAEMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHON, WH(DOPMAITMOHHOW W UYUTATEIBCKOW KYyJIBTYpHl, B TOM YHCIEC
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ Y4YEOHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATypOr, JOCTYIMHBIMA TEXHHYECKUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

WHTEpEC K OOYYCHHIO W TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMOOOpa30OBaHMIO, MPOCKTHOM ¥  HMCCIIEIOBATEIBCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOyYCHHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 37I0POBBIM 00pa3 >KW3HHW, OCO3HAHWE ITOCIICICTBHHA H
HENIPHSITHE BPEAHBIX MPUBBIYCK (YHIOTPEOJICHUS aTKOTOJIs, HAPKOTUKOB, KyPCHHUS),
HEOOXOIUMOCTH  COOJNIIOZICHUs TMpaBWwil O€30MacHOCTH TIpuU  OOpallleHUuH C
XUMHUYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) TPy/10BOT0 BOCIIUTAHMS

MHTEPEC K MPAKTHYECKOMY M3YUYEHHUIO Tpo(deccrii U Tpyaa pa3aIuvdHOro poja,
yBOXCHHEC K TPyAy W pe3yibTaTaM TPYAOBOW IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIM BBIOOD
WHAVNBUAYATBLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUs C YUETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHelmHoN npodecCuOHANBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIE;

6) 3K0JI0rN4eCcKOro BOCITUTAHUSA:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHWE K MPUPOJIe KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, MTOHUMaHUE [IEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHMYECKOMY 30pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOICHUS
paBMII 0€30MaCHOTO MOBEACHUS IPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYallUsX,
YTPOKAIOIIUX 3I0OPOBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU W3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYIKAIOLIEH MPUPOJHON CPEAOH, IS MIOBBIIEHUS
YPOBHS  SKOJOTUYECKOW  KYJIbTYpPhl, OCO3HAaHUSA TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH WX pelieHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B TMO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe wmeTanmpeaMeTHBIX pE3yIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOopus,
MPUHIINAT, TUTIOTe3a, (DAKT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETax W MO3BOJSIOT Ha
OCHOBE 3HAHWH W3 ITHX MPEAMETOB (DOPMHUPOBATH MPEJCTABICHUE O IETOCTHON



Hay4YHOW KapTHHE MHpA, U yYHUBEpCaJIbHbIE yueOHbIE NEeUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIEC, PETYISATUBHBIE), KOTOpPbIE OOECeYnBalOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIJAHUPOBAHHMIO M OCYILECTBIEHUIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbHBbIE YUeOHbIE JeiiCTBUSA

ba3zoBblie JiloruyecKue JeMCcTBUA:

YMEHUSI HCIMOJB30BaTh MPUEMBI JIOTUUYECKOTO MBIILIICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMUYECKHX TMOHSATUN (BBIACIATh WX XapaKTEpHBIC
MPU3HAKY, yCTaHABIMBATh B3aUMOCBSA3b C JAPYTUMHU TOHSTHUSMH), HUCIOIL30BaTh
MOHSTHUS JJ1s1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUI, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
yCTaHABIIMBATh MPUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMH HW3Y4YeHUS,
CTPOUTH JIOTUUECKHUE PACCYkACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHUH),
JienaTh BBIBOJBI U 3aKIIFOUCHUS;

yMEHHUE TMPUMEHSATh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICTH, UCTIOJIb3yeMbI€ B XUMUU,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJICIBHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTa), XUMHUYeckas (opMyna U ypaBHEHHUE
XUMHUYECKOM peakiuy — MpU PeHIeHUH Y4yeOHO-TT03HABATENIbHBIX 3a/a4, C YUYCTOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBIABISATH U XapaKTEPU30BaTh CYIECTBEHHbIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
POTUBOPEUHS B U3yYaEMbIX MPOIECCaX U SBICHUSIX.

Ba3oBnble ncciienoBarejabcKue JeCTBUSA.

YMEHHUE HCIOIBh30BaTh MOCTABICHHBIE BOIMPOCHI B KadyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KAyeCTBE OCHOBBI MJisi (OPMHUPOBAHUSA THUIOTE3BI IO
IPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OPTaHU3AIMHU W MPOBEICHUIO
VYCHHUYECKHX OKCIIEPUMEHTOB, YMEHHME HAONIOAaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTat, (GOPMYIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEIACHHOIO OIbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 mpojeiaHHol padorte.

Pabora ¢ undopmaumeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATh M HHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsl, CIPaBOYHbIC
mocoOusi, pecypcel VHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUMBYIO H
HEJI0OCTOBEPHYIO MH(POPMAIIHIO;



yMEHUE MPUMEHSTHh Pa3IMYHbIE METOJIBI M 3alpoChl MPHU MOUCKE U OTOOpE
nHpOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JJIS BBIIOTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEEICHHOr0 TUIa, TPUOOPETEHNE ONbITA B
o0JlacTU  MCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO HUCIIOIb30BAHUS PA3TUUYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO (OpMY Mpe/cTaBIeHUs HHPOPMALIMK U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMamH,
IpyruMu popMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHUE UCIOJIb30BaTh M AaHAIM3UpPOBaTh B IIpoliecce Y4YeOHOW H
UCCJIeI0BATENbCKON AESATENBHOCTH MH(MOPMALIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBA W TPAHCIOPTa HA COCTOSIHHE OKpYKalouled NpUpOaHON
Cpelibl.

KoMMyHuUKAaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE eiiCTBUS:

yMEHHUs 3a7aBaTh BOMPOCHI (B Xoje Auaigora u (WIM) JTUCKYCCUHU) TO
cymiectBy  obOcyxmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MPE/ITIOKEHHOM 3a/1a4u;

YMEHUSI ~ TPEJACTABISATh  TOJYYEHHBIC  pPe3yJbTaThl  IO3HABATEIbLHOU
NEATeIbHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTaX; JejaTh MPE3CHTAIUIO
PE3yNbTATOB BBHIMOJHEHUS XUMHUYECKOTO0 HKCIIEpPUMEHTa (JJaOOpaTOPHOTO OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTpYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEOBATEIbCKOM  JACSATENBHOCTH  TPH  PEIIEHUHU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Y4e€Ta OOIIMX MHTEPECOB W COTJIACOBAHUS
no3unui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMbD», KOOPIWHALIUS
COBMECTHBIX JICCTBHUH, OIpEACIeHNe KpUTEPUEB IO OILIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryJsiTuBHBIE YHUBePCcaIbHbIEe YUeOHbIe 1elCTBHUS:

YMEHUE CaMOCTOSTENLHO OMPENEeNsATh LENu IeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEBHOCTD, BEIOMpaTh Hanbosee d(pPeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
MO3HABATEIBHBIX 337]a4, CAMOCTOSITEIBHO COCTaBISITh WU KOPPEKTUPOBATH
MPEVIOKEHHBIA allTOPUTM JACHCTBUM TIPU BBINOJIHEHUU 3aJaHUN C YyYETOM
MOJIYYCHHsI HOBBIX 3HAHWU 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHUBAaTh COOTBETCTBHUE IOJYYEHHOTO pe3yJibTaTa 3asiBICHHOW LN, YMEHHE
MCITIOJIB30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCIOBUH 3aJaHUH.

NPEJMETHBIE PE3YJIBTATHI

B coctaBe mnpenMeTHBIX pE3yJbTaTOB IO OCBOEHUIO 0053aTEBHOIO
collepKaHMsl, YCTAHOBJICHHOTO JaHHOW (denepanbHON paboyeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIE 00YUYaIOIIMMUCS HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBuM, crneuuduueckue i1 OpeaMeTHOM obnactu  «XuMUS», BHUIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro HMHTEPIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYECOHBIX U HOBBIX CUTYAITUsX.

K koHiy oOyuenust B 8 kiaacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHUIA:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATHUI: aTOM, MOJEKYJIa,
XUMHYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUUYECKOTO AJIEMEHTa B COCMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHME, COJIb, AJIEKTPOOTPHUILIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUS, XUMHUYECKasi peakius, KiaccuduKalus Ppeaxkiuid: peakiuu
COCIMHECHUS, PEaKIMU pa3OKECHUSA, pPEaKIUu 3aMEIICHUs, PEeaKuu
oOMeHa, HK30- M SHJOTEPMUUYECKHE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aroMa, DJICKTPOHHBIA CJIOW aToMa, aToMHas OpOUTalb, PaIUyC
aToMa, XMMHUYECKasi CBs3b, MOJISIpHAsE W HEMOJIIpHAasi KOBAJEHTHAsl CBS3b,
WMOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PACTBOP, MAaccOBasl JOJsl BEIIECTBA
(poIeHTHAsI KOHIIEHTPAIIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATUHA U
OPUMEHATH 3TH MOHATHUS IIPU OMMCAHUU BEUIECTB U UX NPEBPALICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEaKIIHIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTeNIeHb  OKHUCJICHHUS  JJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMPEAECICHHOMY KJIAcCy COEIUHEHHI IO
dopmynam, BHA XUMHYECKOH CBsI3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepumogumueckoro 3akona J[. W. Menneneena:
JEMOHCTPUPOBATh IOHUMAHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT UX MOJoxeHus B [lepuonnueckoin cucreme,
3aKOHOB COXPaHEHMS MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH M XapakTepuszoBaTh TabmuuHyro ¢dopmy Ilepuonnueckoit
CHCTEMBbl XMMHMYECKUX DJJIEMEHTOB: pa3jiu4yaTh MOHATHUS  «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y, maneie u
OompIIMe TEPHOJbI, COOTHOCUTH OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuogumyeckas cucTtemMa XmMUYeCKHX diemeHTtoB J[. .
MenzeneeBa» C YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj siipa, OO0LIee YUCIO IIEKTPOHOB
U pacrnpeereHle uX Mo 3JeKTPOHHBIM CIIO0IM);

KJIacCU(HUIMPOBATh XMMHUYECKHUE 3JIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIY U COCTaBy YYacTBYIOLIUMX B PEAKLIUU
BELIECTB, MO TEIIIOBOMY 3P (DEKTY);

XapakTepu3oBaTh (OMHUCHIBATH) OOIHME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHbBIX KJIACCOB, MOJATBEPXKAasi ONUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLNN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXXHOCTM TMPOTEKAHUS XUMUYECKUX TMpEeBpallleHU B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M  MOJIAPHYIO — MaccChl
BEUIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrOo »JJIeMEeHTa 1o (dopmyse
COEJIMHEHHUSI, MaCCOBYIO JIOJIO BEUIECTBA B PacTBOPE, MPOBOJUTH PACUEThI
0 YPaBHEHUIO XUMUYECKOMN peaKIluu;

NPUMEHSITh OCHOBHBIE OIEPAllMU MBICIUTEILHON NEATETbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 000OIIEHUE, CUCTEMATU3AIMIO, KIacCU(UKAIHUIO,
BBISIBJICHUE MPUYMHHO--CIEICTBEHHBIX CBSI3€M — 11 M3y4YEHHUs CBOMCTB
BEIIECTB U XHMHUYECKHX pEAKLH, €CTECTBEHHO-HAy4YHbIE METOBbI
MO3HAHUS — HAONIOIEHHE, W3MEpPEHHEe, MOJECIUPOBAHMUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleAoBaTh ~ IpaBUJiaM  [OJb30BaHUA  XMUMHUYECKOM  MOCYyAOM |
nabopaTopHbM 00OpYJIOBaHUEM, a TakKe TMpaBWjiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKIUSIMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYyYEHHUIO M COOUpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa M KHUCIOpPOJAA), MPUTOTOBICHHUIO
pPacTBOPOB C OMNPENEICHHON MacCOBOW J10J€l pacTBOPECHHOI'O BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  JKCIEPUMEHTBHI IO
Pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO WHJIUKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHXK U IPYTHE).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKUX MOHSATUNA: XHUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyJa, HOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTETEHb
OKHUCJICHHSI, XUMUYECKasi PeaKIlis, XUMUIECKas CBsA3b, TEIUIOBOU A HEKT
peakiuu, MOJib, MOJISIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAs] IHCCOLMAIUS, PEaKIMH HOHHOTO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIIHH,
OKHUCIIUTENb,  BOCCTAHOBUTEIIb,  OKHUCJICHHE W BOCCTaHOBJICHHUE,
ajuioTponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METAJUTMYECKasi), KpPUCTAIJIMYECKass peleTKa, KOpPpO3us METaslIoB,
CIJIaBbl, CKOPOCTb XHMHUUYECKOW pEAKIMHU, TMPEACIbHO JOMyCTUMAs
koHueHTpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH W
IPUMEHSTH 3TH MOHATHS TIPU OMTMCAHUU BEIIECTB U UX MPEBpAICHU;
UCIIOJIB30BaTh XUMHUYECKYI0O CHMBOJIUKY JJIi COCTaBJICHUS (HOpMyJl
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENIECNIATh BAJICHTHOCTh U CTETICHb OKUCJICHUSI XUMHUECKUX AJIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OTIPENICICHHOMY KJIACCy COEJAMHEHUW 1o (opmysiaM, BHJ XUMHUYECKOU
CBs3M (KOBaJICHTHAs, WOHHAS, METAJIMYECKasl) B HEOPraHUYECKUX
COCMHEHUAX, 3aps] MOHA IO XUMUYECKOU (popMyre, xapakTtep Cpeabl B
BOJHBIX PAacTBOpPax HEOPTaHWYECKUX COCIMHEHUH, THUIl KPUCTATUIMUECKON
PELIETKA KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici llepuomnueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepPHU30BATh
Tabinunyto Gopmy Ilepuoanueckoid cuUCTeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «TJaBHas mnoArpynna (A-rpynma)» W «1moOodyHas
noarpymnmna (b-rpynma)», maneie u OoJbIME TEPUOABI, COOTHOCHUTH
o003HaueHUsl, KOTOpblE MMEIOTCS B TIEPUOJAMYECKONM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB ® 3apsij fAapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpefieieHie HuX IO JJEKTPOHHBIM  CJIOSM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MallbIX NEPHOJ0B U IJIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHAE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YUCIy U COCTAaBY YYACTBYIOIIMX B pPEAKLUH
BEIIECTB, MO TETUIOBOMY 3()QeKTy, M0 M3MEHEHHIO CTETICHEH OKUCICHUS
XUMHYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHENU(PUICCKHE XUMHYECCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEpP)KJas OIKHCaHUE
npuMepaMy MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKHUX PEaKIIU;

COCTaBJISITb YPaBHEHUSI BJIEKTPOIUTHYECKOW JIHCCOLMAIMU  KHUCIOT,
1IeJI04Yel U COJIeH, TOJIHBIE U COKPAIICHHBIE YPAaBHEHUS PeaKlnil HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlIHid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETHYECKOW CBSI3U MEXIY BEIIECTBAMH PA3INIHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCca ATUX PEaKIIni;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJIAPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JOJIO XHMHYECKOTO0 »JJIEMEHTa 10 (opmyJie
COCIMHCHHUS, MaCCOBYIO JIOJIO BEIICCTBA B PACTBOPE, MIPOBOIUTH PACUCTHI
110 YPaBHEHUIO XUMUYECKOHN peaKIluy;

coONM0aTh  NpaBWJIa  MOJIB30BAaHUSA  XUMUYECKOM  MOCyAou u
7a00paTOpHBIM  00OpPYJIOBAaHMEM, a TaKXKe TMpaBuUja OOpamieHus ¢
BEIICCTBAMH B COOTBETCTBUM C WMHCTPYKIUSIMH TIO0 BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYECHUIO H COOUPAHHIO
ra3000pa3HbIX BEIIECTB (AaMMHAaKa U YIJICKHCIIOTO rasa);

NPOBOAUTL  PEaKIWMK, MOATBEPXKIAIONIME  KAYCCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM IYyTEM XJIOPHUA-, OPOMU/I-,
noaua-, kapOonat-, ¢ocdar-, cuIMKar-, Ccyiabdar-, TUIPOKCHJI-UOHBI,
KaTHOHBI aMMOHHUSI M HOHBI M3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpaX HEOPraHUUYECKUX BEIIECTB;

PUMEHATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMAaTHU3alliI0, BBHISBIICHHE
MPUYMHHO-CIICICTBEHHBIX CBSA3€Hd — 11 M3YyYCHHS CBOMCTB BEIICCTB H
XUMUYECKUX pEeaKIui, eCTCCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOII0/IeHUe, U3MEPEHUE, MOJICIMPOBAaHUE, DKCICPUMEHT (peajabHbId H
MBICJICHHBIN ).
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1.3 XUMHUYECKUE PEAKIIMU B PACTBOPAX

Hroro no pazneny

Pa3znen 2. HeMeTa/sIbl M UX COeTUHEHUS

21 OO61ast XxapakTepUCTUKA XUMHYECKUX
sneMeHnToB VIIA-rpynmsl. ["amorenst

OOm1ast XapaKTepUCTUKA XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e
COCIMHEHUS

OO01as xapakTepUCTUKA XUMHUECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pocdop u ux
COCIMHEHUS

OO11ast xapakTepUCTUKA XUMUYECKUX
24 aneMeHToB [VA-rpynnsl. Yriepon u
KPEeMHUH U UX COCTUHEHUS

Hroro no pazgeny

KoaudecTBO 9acoB

Bcero

17

25

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTtejibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f41a636

Pasznen 3. MeTa/Lu1bl H HX COCAIUHCHU A

3.1 OO1me CBOUCTBAa METAIIIOB

3.2 Baxueiime MeTauibl U X COCTUHEHUA

Uroro no pazgeny

Pa3znen 4. Xumus u okpy:xamomas cpeaa

4.1 BemecTBa 1 Marepransl B )KU3HHU YEJIOBEKA
Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME

16

20

68

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
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




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Ponb XUMUU B KU3HU
geJjioBeKa. Telia U Bemecrna

IlonsTue o METOJaX ITO3HAHUA B XUMHUU

[IpakTuueckas padora Ne 1 «IIpaBuna
paboThl B 1aOOPATOPUH U TIPUEMBI
oOparieHus ¢ 1a60paTOPHBIM
00opyI0BaHUEM»

Uucrele BemecTBa 1 cMecu. CriocoObl
pa3aeiieHus: cMecen

[Ipaktuueckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OUYHUCTKHU MTOBAPEHHOM COJH)»

ATOMEI 1 MOJICKYJIbI

XUMHUYEeCKUe JIEMEHTRI. 3HaKU
(CI/IMBOJ'ILI) XMUMHNYCCKHUX OJICMCHTOB

HpOCTLIe 1 CJIIOKHBIC BCIICCTBA

ATOMHO-MOJ’IeKy.]'IHpHOG YUCHUC

KoaunuecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

bubmmoreka [IOK
https://m.edsoo.ru/ff0d210c

bu6morexa [IOK
https://m.edsoo.ru/ff0d227¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c

bubnuoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK
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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH IOCTOSHCTBA COCTaBa BELIECTB.
Xumnueckas popmyina. BaieHTHOCTD
aTOMOB XMMHYECKHUX JIEMEHTOB

OrtHOCUTEIbHAd aTOMHAs Macca.
OTtHocCuTENBHAs MOJIEKYJISIPHAs Macca

MaccoBast 10J19 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUH

KonnuectBo Bemntectsa. Mounb.
MonsipHas macca

®u3nuecKnue 1 XUMHYECKHE SIBJICHUS.
XHUMHUUEcKas peakus

[Ipu3Haky u ycioBus MpOTEKaHUS
XUMUYECKHUX PEaKIUn

3aKOH COXpaHEeHMsI MacChl BEIIECTB.
XUMUYECKUE ypaBHEHUS

BrrunciieHus Kojan4decTBa, MacChl
BEIIIECTBA 10 YPABHCHUSAM XUMHYECKUX
peakuui

Knaccudukanus XuMUUeCcKuX peakiiiii
(coenmnHeHuUs, pa3IOKEHUS,
3aMelieHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBII-
sHIKIoneaucT. O000IIeHNE U
cucTeMaTH3alys 3HaHUH
KonrtponbHas padora Nel no treme
«BemecTBa 1 XUMHUECKUE PEAKIIUN
Bozmyx — cmecs razos. Cocras
Bo3yxa. Kucnopog — aneMeHT u

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmmoreka [IOK
https://m.edsoo.ru/ff0d5230

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubnuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpOJia (pEeaKIuu OKUCIICHUS,
ropenue). [lorstue 00 okcumgax

Croco0bl MOy4eHHUs] KHCIOpoIa B
1ab0PaTOPUH U TTPOMBIIIIIICHHOCTH.
[Ipumenenue kucnopona

TenoBoii 3¢ ekt xumMuueckon
peaxiuu, NoHsITHE O
TEPMOXUMHUYECKOM yYpaBHEHUH, IK30- U
SHAOTEPMUYECKUX PEAKIUIX

TonnuBo (HePTH, yroiab U MeTaH).
3arpsi3HeHHe BO3/yXa, CIIOCOObI ero
IPEJOTBPALCHUS

[IpakTrueckas padora Ne 3 mo Teme
«Ilomyuenue u cobnpanue KMCIoposa,
HU3y4YEHUE €r0 CBOMCTBY

Bomopoa — aneMeHT u nmpocToe
BemecTBo. Haxoxenue B mpupoe

dusnyeckre U XUMHYECKUE CBOMCTBA
Bosopona. [Ipumenenne Bogopoa

ITonsaTure 0 KUCIOTAX U COMIIX

CriocoObl 1osryyeHHst BOAOPO/ia B
nabopaTtopuun
IIpakTtuyeckas padora Ne 4 o Teme

«[lomyuenue u cobupanue BOAOpoa,
U3Y4YEHHE €r0 CBOMCTB

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

MossipHbIii 00bEM T'a30B. 3aKOH
ABoraapo

Brrunciienus o0beéMa, KOJIHMYECTBA
BEIIECTBA rasa 10 €ro U3BECTHOMY
KOJIMUECTBY BEILIECTBA U 00bEMY

Brrunciienns o0bEMOB ra3os 110
YPaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIEHHI Ta30B
dusnyeckre 1 XUMHYECKIIE CBOMCTBA
BOJIbI

CoctaB ocHoBanuii. Ilonstue 00

WHIUKATOpax

Bopna kak pactBoputens. HackiieHneie

Y HEHAChIIIEHHbIE pacTBOphL. MaccoBas

TIOJISI BEIIECTBA B PaCTBOPE

[Ipaktrueckas padora Ne 5 mo treme
«ITpurotoBneHue pacTBOpPOB ¢
ONPEACIICHHON MacCOBOM J0JIeH
PacTBOPECHHOTO BELIECTBA
KontposbHas padota No2 o teme
«Kucnopoa. Bogopoa. Boga»
Oxkcuppl: cocTaB, Kiaccupukanus,
HOMEHKJIAaTypa

[TonydyeHnue 1 XuMU4ECKHE CBOICTBA
KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHUJIOB

OcHoBaHus: cOCTaB, Ki1accuduKams,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542¢

bubmmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6moreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

[TonydyeHue u XMMHUYECKUE CBOKCTBA
OCHOBaHUH

Kucnotsl: cocras, kmaccudukanus,
HOMEHKJIaTypa

[Tony4yeHue u XMMHUYECKUE CBOMCTBA
KHUCJIOT

Conu (cpeaHue): HOMEHKIIATYpa,
CIIOCOOBI MOJIYUCHU A, XUMHUYCCKUC
CBOICTBA

[Mpaktudeckas padora Ne 6. Penenne
IKCIIEPUMEHTAIBHBIX 337124 [0 TeMe
«OCHOBHBIE KJIaCChI HEOPTaHUUECKUX
COCTMHEHUI

I'enernueckas cBI3b MCKIY Kj1acCaMU
HCOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

O06001IeHE ¥ cUCTEMaTH3aUs 3SHAHUHA

KontposbHas padota Ne3 o teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenuHeHun"

[TepBbie MONBITKHM KIacCUpUKAITIT
XHMHYECKHX 3JIeMeHTOB. [loHsaTHE O
IPYIIAX CXOJHBIX 3JIEMEHTOB
[Tepuonuueckuit 3aK0H U
[lepuoanueckas cucteMa XMMUYECKUX
anemenToB /. 1. MenneneeBa

Ilepropl, Tpynbl, MOATPYIIIHI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bub6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmmoreka [IOK
https://m.edsoo.ru/00ad9474

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ffa

bubnuoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64
65

Crpoenue atoMoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3eKTPOHHBIX 000JI0YeK
aTOMOB 3JIeMEHTOB [lepnonnueckon
cucremsl JI. 1. MenneneeBa

XapakTepucTuKa XUMUYECKOIO
3JIEMEHTA IO €ro MOJIOKEHUIO B
[Tepnonnueckoii cucreme 1. 1.
MenpeneeBa

3nauenue [lepuonnyeckoro 3aKoHa ass
pa3BuTHA HayKu U npaktuku. 1. 1.
MenpeneeB — y4eHBIN, TTEIAror 1
rpaXKJaHuH

DNEKTPOOTPULATEIIBHOCTh ATOMOB
XMMHUYECKHUX DIIEMEHTOB

HNonnasg xumMmudeckas CBI3b

KoBanenTHas IIoJIApHasA XUMHUYCCKas
CBA3b

KoBanenTHas HEIIOJIsIpHasd XUMHUYCCKast
CBA3b

CTeneHb OKHUCIICHUS

OKuUCAUTETHPHO-BOCCTAHOBUTEIIbHbIE
peaxiuu

OKHCIIUTEIN U BOCCTAHOBUTEIIN

KonrtpomnbHas padota Ne4 o treme

bu6mmoreka [{OK
https://m.edsoo.ru/00ada342

bubmmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmorexa [IOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9

bubmuoreka [JOK
https://m.edsoo.ru/00adae28

bubnuoreka [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTtpoenue aroma. XUMUYECKasl CBS3bY

PesepBHeiit ypok. O0001IeHNE 1

06 CUCTEeMaTU3alus 3HAHUI

67 Pesepubiit ypok. O6001eHNE 1
cUCTEeMaTU3alrs 3HAHUI

68 Pesepubriit ypok. O60011eHE U

cUCTeEMAaTHU3alus 3HAHUHU

OBIIEE KOJIMYECTBO YACOB IT1O
[TPOTPAMME

68

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bubmmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bubmmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne | Tema ypoka KosmmmuyecTBo yacos Mara DJIEeKTPOHHbIE
Bce | Kourtpoas | IIpakrnue H3yue nugposbie

n/ ro HbIE CKHe HUS o0pa3oBaTejibHbBIE

n padoThI padoTsbI pecypcsl

1 [lepuoauuecku 1 bubnuorexa [JOK
1 3aKOH. https://m.edso0.ru/00
[Tepuonnueckas adb59e
cucreMa
XUMHUYECKHUX
31eMeHTOB /I,

N. MenjeneeBa

2 3aKOHOMEPHOCT 1 bubmorexa [IOK
U B UBMEHECHUU https://m.edsoo.ru/00
CBOICTB adb6b6
XUMHUYECKHUX
3JIEMEHTOB
MEPBBIX TPEX
TIEPHOJIOB

3 Krnaccudukarm 1 bubnmoreka [JOK
U https://m.edsoo.ru/00
HOMEHKJIaTypa adb7e2
HEOPTaHUYECKH
X BEIIECTB

4 Buner 1 bu6mmoreka [JOK
XUMHYECKON https://m.edsoo.ru/00
CBSI3H U THUIIBI adbac6
KPUCTAJUTMIECK
HX PEHICTOK

5 KonTponbHas 1 1
pabota Nel mo
TeMe
«IToBTOpEHUE U
yIIIyOJIeHHE
3HAaHUU
OCHOBHBIX
pas3aennoB Kypca
8 kmacca»

6 Kiaccudukanu 1 bu6mmoreka [JOK
SI XUMHYECKHX https://m.eds00.ru/00
peaKIuii 1mo adbch0
pa3IUYHBIM
MpU3HAKaM

7 Ilonsarue o 1 bu6mmoreka [JOK
CKOPOCTH https://m.eds00.ru/00
XHUMHYECKOHN adbe9a
peaxiuu.

ITonsatue o
TOMOTEHHBIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

reTEePOreHHbIX

peaKIusx

8 [Tonstue o bubnuorexa [JOK
XHUMHYSCKOM https://m.eds00.ru/00
PaBHOBECHH. adc28c
@DakTopsl,
BIIMSIIOIIME Ha
CKOPOCTh
XUMHUYECKON
peaxkuu u
IMOJIOKEHHUE
XUMHYECKOTO
paBHOBECHS

9 OxucauTensHo- bubmmorexa [JOK
BOCCTAaHOBUTEN https://m.eds00.ru/00
bHBIE PEAKIINH adcade

10 Teopus bubnuorexa [JOK
ANEKTPOIUTHYE https://m.eds00.ru/00
CKOH adcd68
JIACCOIAAINH.
CuneHBIE U
cia0kIe
AJIEKTPOJIATHI

11 Honneie bu6mmorexa [IOK
YpaBHEHUS https://m.eds00.ru/00
peakuuit add448

12 XuMHU4YeCKue bu6mmoreka [JOK
CBOICTBA https://m.eds00.ru/00
KHCIOT U add5d8
OCHOBaHHI B
CBETE
MpeICTaBICHUI
00
ANEKTPOTUTHYE
CKOH
JIHCCOLALIIN

13 XUMHUYECKHUE bubnuoreka [JOK
CBOMCTBA coJIeH https://m.edso0.ru/00
B CBETE add8h2
MpeICTaBICHUN
00
ANEKTPOJTUTHYE
CKOH
JIACCOLHAIIAN

14 Ilonsarue o bu6mmoreka [JOK
TUAPOIIH3E https://m.edsoo.ru/00
coneit add9d4

15 O0600meHuEe 1 bubmuoreka [JOK
cucTeMaTu3alu https://m.edsoo.ru/00

s 3HAaHUN

addd12



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

16 [IpakTnueckas bubnuorexa [JOK
pabora Ne 1. https://m.edso00.ru/00
«Pemenue addbfa
IKCIIEPUMEHTAT
BHBIX 32129

17 KonTponbHas bubnuorexa [JOK
pabota Ne2 1o https://m.edso00.ru/00
TeMe addecO
«ONEKTPOIUTUY
eckas
JIICCOITUAITHS.

XUMUYECKUE
peaxiuu B
pacTBopax»

18 Oo6mas bubmmorexa [JOK
XapaKTEPUCTUK https://m.eds00.ru/00
a TaJIOreHoB. addfe2
XUMUYECKUe
CBOIICTBA HA
puMepe XJopa

19 XJI0pOBOJIOPOI. bubmmoreka [JOK
Consnas https://m.eds00.ru/00
KHCIIOTA, ade104
XUMHUYECKHE
CBOMCTBA,

MOJTy4EHueE,
MIPUMEHEHHE

20 [IpakTrueckas bubnuoreka [JOK
pabota Ne 2 o https://m.eds00.ru/00
TeMe ade348
«ITonyuenue
COJISTHOM
KHCIIOTHI,

HU3y4YCHUE €€
CBOMCTB»

21 Brerancnenus bu6mmoreka [JOK
10 YPAaBHEHUSM https://m.eds00.ru/00
XUMHUUYECKHX ade488
peakiuii, eciiu
OJIUH U3
peareHToB JaH
B M30BITKE

22 Oo6ras bu6mmoreka [JOK
XapaKTEPUCTUK https://m.eds00.ru/00
a DJIEMEHTOB ade64a
VIA-rpymnibl

23 AmnnoTponHslie bubnuorexa [IOK
Moau(UKaAITII https://m.edsoo.ru/00
CEPBHI. ade64a

Haxoxxnenue



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

Cepbl U e¢
COEMHEHUI B
MIPUPO/IE.
XuMHUYECKHue
CBOMCTBA CEPBI

24

CepoBopopor,
CTpOCHHUE,
¢busnveckne u
XHUMHYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade802

25

Oxcunpl cepsl.
CepHas
KHCIIOTA,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00
adea28

26

XuMuyeckme
peakiuu,
JIeXKAaIUe B
OCHOBE
MIPOMBIIIJIEHHOT
o crocoda
TTOTYYEHUS
CepHOM
KHUCJIOTHI.
Xumudaeckoe
3arpsi3HEHNE
OKpYy>Karolen
cpenbl
COEIMHEHUSIMU
cepbl

bu6mmoreka [IOK
https://m.edsoo.ru/00
adec8a

27

Brrunciaenue
MAacCOBOH JI0JIH
BBIXOJa
MPOJTyKTa
peakuu

bu6mmoreka [JOK
https://m.edsoo.ru/00
adec8a

28

Oowas
XapaKTePUCTUK
a 2JIeMEHTOB
VA-rpynisl.
A3orT,
pacrpocTpaHeH
ue B IPHPOJIE,
¢buznyeckue u
XUMHYECKHE
CBOMCTBA

bubnuoreka [JOK
https://m.edsoo.ru/00
adeeab

29

AmMuax, ero
¢busnyeckue u
XUMHYECKHE

bu6mmoreka [JOK
https://m.edsoo.ru/00
adf004



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

CBOMCTBA,
MOJIYy4YECHUE U
IIPUMEHEHNE

30

[IpakTnueckas
pabota Ne 3 mo
TEME
«ITomyuenune
aMMHMAKa,
H3y4YEHUE €T0
CBOMCTB»

bu6mmoreka [{OK
https://m.edsoo.ru/00
adf180

31

AzortnHas
KHCJIOTA, €€
¢buznueckue u
XAMUYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf306

32

Hcnonns3oBanne
HUTPATOB U
CoJIeil aMMOHHUS
B Ka4yeCTBE
MI/IHepaJIBHBIX
yI0OpeHMiA.
XuMHudeckoe
3arpsi3HEHNE
OKpY>Karoen
cpeabl
COCIUHECHHUSIMU
azora

bubmmoreka [IOK
https://m.edsoo.ru/00
adf518

33

docdop.
Oxcun
docdhopa (V) u
dhochopnas
KHCIIOTA,
(dbuzuveckue u
XUMHUYECKHE
CBOMCTBA,
MOJIy4YeHUe

bu6mmoreka [JOK
https://m.edsoo.ru/00
adf68a

34

Hcnonb3oBanue
dbocdaTor B
KauecTBe
MUHEPATBHBIX
ya00peHuit.
3arpsi3HeHue
IIPUPOIHOMN
cpenbl
dbocharamu

bubnuoreka [JOK
https://m.edsoo.ru/00
adfc20

35

Yraepon,
pacrpocTpaHeH
ue B IPHPOJIE,
¢busnyeckue u
XUMHYECKHE

bu6mmoreka [JOK
https://m.edsoo.ru/00
adfd9c



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

CBOWCTBA

36 Oxcupl bubnmoreka [JOK
yrilepona, ux https://m.eds00.ru/00
¢busnueckue u adfebe
XUMUYECKHE
CBOICTBA.

DKOJIOTHYECKHE
poOIeMBI,
CBSI3aHHBIE C
OKCHJIOM
yraepona (1V)

37 YronpHas bubmmorexa [JOK
KHCJIOTa U €€ https://m.edso00.ru/00
COJIN ae006¢

38 [IpakTuueckas bubnuorexa [JOK
pabota Ne 4 o https://m.eds00.ru/00
TeMe ae027e
"[Tonyuenune
YTJIEKHCIIOTO
rasa.

KauecTBenHnas
peaxius Ha
KkapOoHaT-uoH"

39 [TepBoHavabH bubmmoreka [JOK
ble MOHATUS 00 https://m.eds00.ru/00
OpraHMYeCcKUuX ae054e
BEIECTBAX Kak
0 COEIMHEHUSX
yriepoaa

40 Kpemnuwii u ero bubmuorexa [JOK
COCTMHEHUSA https://m.edsoo.ru/00

ae080a

41 [IpakTrueckas bubmuorexa [JOK
paborta Ne 5. https://m.eds00.ru/00
Pemenne ae0bf2
AKCIIEPUMEHTAJ
BHBIX 33]1a4 T10
TeMe
«Baxuneiimme
HEMETaJIbl U
ux
COCTUHEHHU S

42 KonTponbHas bubnuorexa [IOK
pabota Ne3 o https://m.eds00.ru/00
TEMe ae0eld
«Baxueiimme
HEMETaJTbl U
ux
COCITUHEHHU S

43 Oo6ras bu6mmoreka [JOK

https://m.edso0.ru/00



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XapaKTepUCTUK ael03e
a XUMHYECKUX
9JIEMEHTOB —
MECTAaJIJIOB.
Merammyeckas
CBSI3b U
MeTaJlJInYecKast
KPUCTAJUTMYECK
asi peleTKa.
dusnueckue
CBOMCTBaA
METaJIJIOB

44 XuMHU4IecKue bu6mmoreka [IOK
CBOMCTBA https://m.eds00.ru/00
METAJLIOB. aell156
DNEeKTPOXUMHUY
€CKHUH P
HaIpsHKEHUN
METAJIJIOB

45 OO6mmne bubnuorexa [JOK
CIIOCOOBI https://m.edso0o.ru/00
TOJIYYEHHUS ael156
METAJIJIOB.
CruiaBbl.
Brrunciaenus
10 YpaBHEHUSM
XAMUYECKHUX
peaKkuuii, eciu
OJVH U3
peareHTOB
COJICPIKUT
puMecH

46 [TousiTue o bu6mmoreka [JOK
KOppO3UH https://m.eds00.ru/00
METaJIJIOB ael278

47 [llemounkie bu6mmoreka [JOK
METaJIJIbI https://m.eds00.ru/00

ael4b2

48 Oxcuasl 1 bu6mmoreka [JOK
THUIPOKCHUIbI https://m.edsoo.ru/00
HATpUs U Kalus ael4b2

49 Lllenouno3emen bubnuoreka [JOK
bHBIC METAJJIbI https://m.edso0.ru/00
— KaJbluil 1 aelse8
Marsuui

50 Baxneiimme bu6mmoreka [JOK
COEIMHEHUS https://m.eds00.ru/00
KaJbLIHs aelse8

51 O06o0menue u

cucreMaTu3ainu



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

s 3HAHUN

52 JKecTkocTh bu6mmoreka [{OK
BOJIBI U https://m.eds00.ru/00
CII0COOBI €€ 2e1886
yCTpaHEHHS

53 [IpakTuueckas bubnuorexa [JOK
pabota Ne 6 o https://m.edso00.ru/00
TEME aelae8
"¥KécTKoCTh
BOJIBI I METO/IBI
e¢ yctpaHeHus"

54 AtoMUHUHT bubnuorexa [JOK
https://m.edso0.ru/00
aelcb4d

55 AmMdoTepHbIe bubnuotexa [JOK
CBOMCTBA https://m.edso0.ru/00
OKCHJA U aelc64
THIPOKCH/IA

56 Keneso bubmmorexa [JOK
https://m.edso0.ru/00
aelds6

57 Oxcupsl, bu6mmoreka [IOK
TUJIPOKCUIBI U https://m.edsoo.ru/00
COJIM KeJe3a ae35e6
(IT) m xene3a
(rm

58 O0001IEeHE 1
CHCTEMAaTU3alx
sl SHAHUH

59 [IpakTrueckas bubmuoreka [JOK
paborta Ne 7. https://m.eds00.ru/00
Pemenue ae3de8
AKCIIEPUMEHTAIT
BHBIX 3a/1a4 M0
TeEME
«Baxneimue
METAJIIBI U MX
COEIMHEHUS

60 Brruncnenus bubnuoreka [JOK
10 YPABHEHUSAM https://m.eds00.ru/00
XUMHUYECKUX 2el750
peakiuii, eciiu
OIUH U3

peareHToB J1aH
B U30BITKE WU
COIEPIKUT
MIPUMECH.
Breraucnenus
MacCOBOM JI0JIN
BBIXOJ1a
MPOJIyKTa



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

peaknuu

61 O060011EH1E U
cUcTeEMAaTH3allH
s 3HAHUN

62 KonTponbHas
pabota Ne4 o
TeEMe
«Baxnenmue
METaJUTBI U UX
COETUHEHUS»

63 BemectBa u
MaTepuabl B
MOBCETHEBHOM
JKN3HU
YJeJIOBEKa

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae3f50

64 XUMHYECKOE
3arpsi3HEHUE
OKpYy>Karolen
cpenbl

bubmmoreka [{OK
https://m.edsoo.ru/00
ae4270

65 Poune xumun B
pelIeHHH
DKOJIOTHYECKUX
npobem

bu6mmorexa [IOK
https://m.edsoo.ru/00
ae4270

66 PeszepBHbIit
YPOK.
O0o001eHue u
CHCTEMAaTU3alH
sl SHAHUH

bu6mmoreka [JOK
https://m.edsoo.ru/00
ae0dOa

67 PeszepBHbIit
YPOK.
O06o001eHue u
CHCTEMAaTU3alH
s 3HAHUM

bu6mmoreka [JOK
https://m.edsoo.ru/00
adb33c

68 PesepBHbIit
YPOK.
O06o001eHue u
CHCTEMAaTH3aIH
s 3HAHUH

bu6mmoreka [JOK
https://m.edsoo.ru/00
ad9cbh2

OBILEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYHEHUKA

» Xumus, 8 kimacc/ Pymsutuc I'.E., ®enpaman @.I°., AknronepHoe 001IeCTBO

«M3narenscTBO «IIpocBemenue»



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkuirionepHoe o0111ecTBO

«M3narenscTBO «IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA
Xumus : ypoku B 8 kiacce : nocodue s yuurens /H. H. 'apa

Xumus. Ypoku B 9 knacce : moco6ue s yuutens /H. H. Napa

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Beenurenannsichttp://www.chemnet.ru I'azera «Xumust» u caiit ais yautens «51
U1y HA YPOK XMMHUK»

http://him.1september.ru Enunas xomnekuus LIOP: IIpeameTHast KOJUTEKIHS
«XUMU»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE
skcriepuMeHThl: Xxumust. Komnekuust Poccuiickoro o61ieo6pa3oBaTeIbHOTO
noprana

http://experiment.edu.ru  AJIXUMUK: caiir JL.IO. AnukOGepoBoii

http://www alhimik.ru Beepoccuiickast onuMIinaza mKkoJIbHAKOB IO XHMHH


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/




