[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

g’?ﬂ%{f:j:_“;efjokgwﬁmTEPCTBo POCBEILIEHUSI POCCUMCKON ®EJIEPALINNA
[arta nognucanus: 01.09.2023 08:53:27

YHUKabHbIA nporpMMOe 06pﬂ30Ba €JIBHOC YYPE/KICHUC BbICHICTO 06pa30BaHl/Iﬂ

M9Bes9essiosdd/cSce/obsal e WpgsiyHapoqubiii MacTuryT qu3aiina u CepBuca

(UOYBO MUTuC)

Oo6meoOpa3oBaTe/ibHasA KO/ «7 KIKOYeED)

PACCMOTPEHO
[IpoTokosn Ne 10
Y4eHoro coBeTa

oT «28» aBrycra 2023 r.

PABOYASI [IPOTPAMMA
(ID 652208)

yueOHoro npeamera «Xumus. ba3zoBbiii ypoBeHb)

U1 oOygaromuxcs 7 — 9 KiiaccoB

YensOunck, 2023



HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus, MPEACTAaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€t TpeACTaBICHHE O IENsIX, OOIeld CTpaTeruut
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazznenaM M TeMaM MPOTpaMMbl IO XUMHUHU, OMPENETSICT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEHM OOydYaromuxcs, OMNpPEAeNsSeT BO3MOXHOCTH MpeaMeTra s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYarOIIerocsi MO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  IJII  CaMOpPa3BUTHUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOLIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COJICpKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUIUMHUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATUNW XUMHHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TTOHATUM O XUMHUUECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXalolmuil MUpY,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBbI XUMHUUYECKHX
3HAHUM — BaKHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWS TPU HW3YYCHHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KHU3HHU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue ycloBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOpPA3HOU NEATETHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM U €CTeCTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOYy4YalOIIUXCS T'YMaHHCTUYECKHX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXpaHEHUs CBOETO 3/10POBbS U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4WCIO YacoB, OTBEAECHHBIX M M3yYEHHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3zoBanusi, cocrasiusieT 170 yacoB: B 7 knacce — 34 yaca (1
yac B HeJlento), B 8 kinacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacos (2
yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

7 KIIACC

IIpeameT XMMUM U METOIbI €€ U3YyUYeHU S

[IpenmeT xumun. 3Ha4€HUE XUMUU B )KU3HU COBPEMEHHOT0 YeloBeKa. Tena u
BemiecTBa. CBoiicTBa BemiecTB. [[pumMeHeHne BENeCTB HA OCHOBE UX CBOMCTB.

SBnenus, mnpoucxoasnMe ¢ BenlecTBamMu. DuzMUecKue SIBICHUS U
XUMHUYECKHE peakinu. BelecTsa, yqacTBYyIOIIUE B PEAKIIUM: UCXOJAHBIE BEIIECTBA
U TpOAyKThl peakiuu. [Ipu3HaKM XUMUYECKHX peakIui: W3MEHEHUE IIBETa,
BBINIAJICHUE WM PACTBOPEHHUE OCAJIKa, BBIJCICHHE Ta3a, BBIJICICHUE WU
MOTJIOLIEHUE TEIJIOTHI U CBETA, MOSABJICHUE 3amaxa.

HaGmionenne u SKcriepuMeHT B XuMUU. M3ydeHue miiamMeHu cBeYd U
cnupToBKH. ['unoresa u BeiBoA. OdopmieHne pe3yabTaToB SKCIIEPUMEHTA.

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C J1abopaTtopHbIM  oOopynoBaHueM. [lpaBuna TeXHUKH
6e30macHOCTU MpH paboTe B KaOMHeTe (JabopaToOprn) XUMHH.

CTpoeHue BelecTB M UX arperaTHbie COCTOSIHUSA

Crpoenue BemecTB. bpoyHoBckoe npmwkeHue. uddysus. ATOMBI.

Mognekyibl. OCHOBHBIE TIOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO y4yeHus. MoHBI.
BeniectBa MOJEKYIJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

ArperatHbie coctosgHus BemiecTB. ['a3pl. JKuakoctu. TBEpabie BemiecTna.
B3aumHble mepexoApl MEXAY arperaTHbIMM COCTOSIHUSIMH BEIIECTBA: BO3TOHKA
(cyOmumanus) U aecyOauManusi, KOHASHCAIUS W UCIapeHHue, KpUCTAIIU3AIus 1
IJIaBJICHUE.

Cwmecu BeliecTB, HX COCTAB

Yuctele BeniecTBa U cMecH. UmncThble BemiecTBa M cMecH. | OMOTreHHBIE U
reTeporeHnbie cMecu. ['a3000pa3Hble, )KUIKUE U TBEPBIE CMECH.

l'azoBble cMecu. Bo3nyx — mpuponnas ra3zoBas cmech. CocTaB BO3ayXxa.
OO0bEéMHas ToJIsI KOMIIOHEHTa Ta30BOM CMECH KaK OTHOIIEHHE 00bhEMa JTaHHOTO
raza K oomemy o0bEMy cMecH. Pacu€Tel ¢ MCMOIB30BaHUEM TOHATHS «0OBEMHAS
JI0JISI KOMITIOHEHTa CMECH.

MaccoBasi noyisi pacTBOpEHHOro BemiecTBa. lIoHsATHE O KOHLEHTpalUU
pactBopa. MaccoBasi [0Js1 pacTBOPEHHOTO BEIIECTBA KaK OTHOIIEHUE MAacCChl
PacTBOPEHHOIO BENIECTBA K Macce pacTBopa. Pacy€Tel ¢ HCTIOJIb30BaHHEM TTOHSATHUS
«MaccoBasi J10JIs1 PACTBOPEHHOTO BEILIECTBAY.

Xumuueckuii IKcnepumenm:

[Ipurorosiienne pacTBopa ¢ ONMPEACIEHHON MAaCCOBOM J10JI€d PACTBOPEHHOTO
BEIIECTBA.

dusnyeckue siBJeHUs B XUMUU



Hekoropsle cniocoObl pasgenenust cMmeceil. Pasnenenue cMeceid Ha OCHOBE
paznmuuuii B (QU3MYECKUX CBOMCTBAX HMX KOMIOHEHTOB. OTcTauBaHue W
nekantanus. llenrpudyrupoBanue.

dunbTpoBaHUE B J1a0OpaTOpUU, B OBITY U Ha MPOU3BOJIcTBE. DUIBTPOBAHUE
u puibTpaT. YcTaHOBKA JUJIs (PUIBTPOBAHUS U MpaBuiia paboThl ¢ HEeHl. beITOBBIE
(GuAbTpHI A1 BOABL. AncopOuus. Y CTpOHCTBO MPOTUBOrasa.

Juctunnanus, uinyd neperoHka. JucTuimMpoBaHHas BOJA U €€ MOJIyYEHHE.
[leperonka nedgtu. HegrenpoaykTsi.

Xumuueckuii IKCnepumenm:

BeipanuBanue KpuUCTaIOB COJMM  (JIOMAIIHUM JKCIEPUMEHT), OYHUCTKA
IIOBAPEHHOM COJIH.

Cocras BemecTB. XMMH4YECKHE 3HAKU M (DOPMYJIbI

XUMUYECKHE DSJIEMEHTHI. BelllecTBa MOJNEKYJISPHOTO W HEMOJICKYJISIPHOIO
CTpOECHHUS. XUMHUYECKUE DJIEMEHTHI B mpupoje. [IpocTeie U COXKHBIE BEIECTBA.
AJTOTpOTIHS U AJITIOTPOITHBIE MOAU(DUKAIIAH.

XUMHUYECKUE 3HAKM U XUMUUYECKHEe (HOpMYJbl. XUMHUUYECKHE CHUMBOJBI, HUX
MPOU3HOIICHUE W Ha3BaHus. Tabiuia XUMHAYECKUX sanemenToB J[. W.
MenpeneeBa u €€ CTpyKTypa: nepuojibl (00JbIINE U Majible) U TPYMIbI (TJIABHBIE U
noOoOYHbIEe TOATPYNIEI). OTAENbHBIE TPYNIBl XUMHUYECKUX JIEMEHTOB: IIEI0YHbIE
METaJlJIbl, TaJoreHbl, OJaropoiHbie Ta3bl. XuMudeckue Gopmyibsl U GpopmMylbHbBIE
€UHULIBIL. Kosddumumentst u wunaexcol. Wudopmamusi, KOTOpyw HecyT
XUMHYECKUE CUMBOJIBI U (DOPMYJIBI.

OTHOCUTENBHBIE aTOMHAsA U MOJIEKYJIsIpHAas Macchbl. OTHOCUTENIbHAS aTOMHAs
Macca Kak BEJIMYMHA, MOKa3bIBalollas, BO CKOJIBKO pa3 Macca aToMa JaHHOIO
arieMeHTa 0oJibllle Macchl aroma Bojopoaa. OTHOCUTENbHAS MOJIKYJISIpHAsT Macca
u e¢ HaxoxkaeHue. MaccoBas J0Ji1 DBJEMEHTa B CIIOKHOM  BEILECTBE.
JlononauTenbHas uHGoOpMaIvs, KOTOPYIO HECYT XUMHUECKHE (POPMYIIBI.

IIpocThie BemecTBa

Meramibl. MeTamibl: XHUMUYECKHE JJIEMEHTBl M IPOCTHIE BEIIECTBA.
MeTtanisl ¥ CIUTaBbl B HCTOPUH YETIOBEYECTBA: MEIHBIN, OPOH30BBIA U JKEIC3HBIH
BeKa. JHAYeHHE METAUIOB M ciuiaBoB. OOmue (GU3MYecKue CBOMCTBA METAJIIOB.
[IpencraBurenn METAIIOB.

Hemerannel. IlomoxxeHue  siaeMeHTOB-HemeTayuioB B Tabmmie 1. W.
MenpneneeBa. biaaropoansie raspl. AnnoTtponust kuciopona. CpaBHEHHUE CBOWCTB
MPOCTHIX BEIIECTB METAJUIOB M HEMETAIIOB. [IpeacTaBuTeny HeMeTamoB.

CJ0xkHbIEe BellecTBa

BanenTHOCTh. BajlleHTHOCTh Kak CBOMCTBO aTOMOB OJIHOTO XHMHUYECKOTO
3JIEMEHTA COCIHMHATBCS CO CTPOrO ONPENEIIEHHBIM YHCIOM aTOMOB JPYroro
XUMHYECKOTO 3JIEMEHTA. JJIEMEHTHI C MOCTOSIHHOM U MEPEMEHHON BaJEHTHOCTHIO.



BoiBon dopmynbl coenMHEHUST O BalleHTHOCTH. Ha3BaHue coenuHEHHs 110
BaJICHTHOCTH.

Okcuapl. Okcuapl U cnoco0 oOpa3oBaHusi uX Ha3BaHU. OKCHUIBI
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOIO CTpoeHHus. Polib OKCHIIOB B MpHUpO/IE.
[TapaukoBslil 3@ dekr. [IpeacraBuTen OKCUAOB.

Kucnoter. Kucnotel, ux cocraB u kinaccudukanus. Mugukaropel. Tabnuia
pactBopuMocTu. CoJisiHast U cepHasi KUCJIOThI, UX CBOMCTBA U MPUMEHECHHUE.

OcHoBanus. OcHOBaHMs, HMX COCTaB M Ha3BaHUs. [ Wapokcorpyrmmna.
OcHoBaHMsl pacTBOpUMBbIE (IIENOYM) W HepacTBOpuMble. 3MeHeHue OKpacKu
WHINKATOPOB B MICIIOYHOW cpee. [ MIpOKCUIBI HATPHUSA, KaIWs W KaJIbIUS, WX
CBOMCTBa ¥ IPUMEHECHHUE.

Comnu. Conu, ux coCcTaB ¥ Ha3BaHUsA. PaCTBOPUMOCTH coJieil B BOJIE.

Knaccuduxanus Heoprannyeckux BemiecTs. BeimecTBa, nx kinaccudukanus u
MHoOroo6Opaszue. [Ipocteie BemecTBa: MeTaJUIbl U HeMeTauTbl. CJI0)KHBIE BEIIEeCTBa:
OKCH/IbI, OCHOBaHUSI, KHCJIOTHI, COJIU.

Xumuyeckuit IKcnepumenm:

HccnenoBanne pacTBOPOB KUCIOT UHAUKATOpamMu. MccienoBanue pacTBopoB
IesI04ei HIUKATOPAMH.

Mesrcnpeomemmnbwie cea3u

Peanuzanust MeXIpeaMETHBIX CBSI3eM MPU H3YYEHUM XUMHUM B / Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MHCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HaYYHBIX
MOHSITUM, TaK ¥ TIOHSITHUM, SIBISIIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HayYHOT'O [IUKJIA.

OO01mMe ecTecCTBEHHO--HayuUHbIe MOHATHS: HAYyYHBIN (QakT, TUIOTE3a, TEOPHs,
3aKOH, aHaJlu3, CHHTE3, KiIacCu(UKAIUA, NEPUOAUIHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHE, MOJIENb, SBICHHUE.

dusznka: Marepusi, aToOM, OJCKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWI,
W30TOMbI, PAMOAKTHBHOCTH, MOJIEKYNA, dJIEKTPUUYCCKUN 3apsl, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBa, ra3, (PU3NYecKue BEIUYHUHBI, €IUHUIIBI
M3MEPEHUs, KOCMOC, IUIaHEThI, 3BE3/bI, COIHIIE.

buomnorus: dborocunres, apixanue, ouocdepa.

I'eorpadusi: armochepa, rumpochepa, MuHEpadbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIMAEeMbI€, TOIIMBO, BOJIHBIE PECYPCHI.

8 KJIACC

ITepBoHayaIbHBIE XUMUYECKHE MOHATHS

[Ipeamer xumuun. Pojb XMMUU B KW3HHU Ye€JIOBEKa. XMMHUSA B CHCTEME HayK.
Tenma wm BemecTBa. PU3WYECKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHUE



BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMUU. YHCTbIE BEIIECTBA U CMECH.
Cnoco0sI pazeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE deMeHTbl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThbie U ClIOKHBIE BEelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAsT AaTOMHAas —Macca.
OTtHocuTenbHas MOJEKYIsipHas Macca. MaccoBasi 40l XMMUYECKOTO 3JIEMEHTA B
COEJIMHEHHUHU.

KonuuectBo BemectBa. Monb. MonspHas macca. B3auMocBsI3b KOJTUYECTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IuUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnuecKkne U XUMUYECKHUE SIBIICHUsI. XMMHUUECKasl peakius U e€ MpU3HaKU.
3aKOH COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukanus
XUMUYECKUX peakIuii (COeqUHEHHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUUYECKOM IMOCYI0U, MpaBuiaMu paboThl B J1abopaTopuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJIOBAaHUEM, U3YyUYEHUE U OINMCAHUE
¢uznueckux CBOMCTB 0Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHHUE caxapa B CTYIKeE,
KUATIEHWE U KOHJIEHCALMs BOJbI) U XUMUYECKHX (TOpeHHE CBEYH, MPOKAIUBAHUE
MEHOM TIPOBOJIOKH, B3aUMOICHCTBUE MeJla C KUCIIOTOM) sIBJICHUH, HAOII0AeHIE U
ONKMCAaHWE TMPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX peakuuil (pasjokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanum, B3auMoaelcTBHE Keje3a ¢ pactBopom coau meau (11),
U3Yy4YCHHE CIOCOOOB pa3/ieNieHUs] CMECEH: C TOMOIIbI0 MarHuTa, (PUIBTPOBAHHME,
BbIMIApUBAHUE, NTUCTUIULIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
coilv, HaONIOJEHWE W  ONUCAaHUE  PEe3yNbTaTOB  TMPOBEICHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MACChl, CO3JaHUE MOJEJIEH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — anemMeHT U npoctoe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoaa. CrocoObl
MOJIYYEHUs KHUCIOpoJa B Ja0opatopuu H OpOMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoe. O30H — autoTponHas MOAUGUKAIIHS KUCIOPOIa.

TemmoBoit >PheKT XUMUYECKON peakIuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arps3HEHue
BO3/1yXa, yCUIIEHHE NapHUKOBOTO 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOsI.



Bopopon — »anemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, (Gulnyeckue W XUMUYECKUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00bEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YPaBHEHUSIM.

duznueckue CcBoOMCTBAa BOAbl. Boma Kkak pacTBoputenb. PacTBOpBHI.
HacebllieHHble M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HHU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosieoOpasyromniue (OCHOBHBIE, KHUCIOTHBIE, aM{(OTepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Du3nueckue W XUMHYECKUE
cBoiicTBa OKCUO0B. [loyueHune okcuaoB.

OcHoBanus. Krnaccudukamuss oCHOBaHWM: MIENOYM MW HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losryuenne ocCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. dOusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknatypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue coien.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEEICHUE COAECP/KAHMS KUCIOPOJa B BO3/IYXE, MOJIyUECHUE,
coOupaHue, pacro3HaBaHWE U M3YyUYCHHE CBOMCTB KHUCIOPOAa, HAOIIOJCHHE
B3aUMOJECHCTBHS BEIIECTB C KHCIOPOJAOM M YCJIOBUS BO3HHUKHOBEHHS U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJICHHE C o00pa3laMud OKCUIOB H
OMMMCAaHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHME, pACMO3HABAaHWE W H3yUYCHUE
CBOMCTB Bojiopoja (rOpeHue), B3auMojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPHAJIOB), HAOIIOJACHHE OOpPA3IOB BEIICCTB
KOJMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILECTBA, B3aMMOJICMCTBHE BOJBI C METAJUIAMHU
(HatpuieMm ©  KaibliieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),
uccieoBaHue 0o0pa3l[OB HEOPraHMYECKHX BEUIECTB PA3IMYHBIX  KIJIACCOB,
HaOJFOICHNE M3MEHEHUsI OKPACKH WHIUKATOPOB B PAacTBOpPAxX KUCIIOT W MICIIOYEH,
u3yueHue B3aumojiecTBusa okcuaa meau (llI) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUW HEUTpalIu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJIM, PEIICHHUE



AKCIIEPUMEHTAJBHBIX 3aJlad N0 TeMe «BaxkHellune KIAacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuongnuecknin 3axkon u Ilepuoamyeckas cucreMa XHUMHYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aTomMoB. XHMHUYECKAsl CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKH KIacCU(MUKAUM XUMUYECKUX HJieMeHTOB. l[lonsTtue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEJOYHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEpHbIE OKCUIBI
Y TUJPOKCU/IBI.

Ilepuoanueckuii 3akoH. [lepnoanueckas cucteMa XUMHUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOJIHAs  (QOpMBI
Ilepnonnueckon cucreMmbl xumuueckux diemeHToB Jl. M. Menneneesa. Ilepuonasl
u rpynnbl. DU3NYECKUN CMBICT MNOPSAKOBOTO HOMEpAa, HOMEPOB INEpuUoJa U
TPYIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX saep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TeEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapaKTepuUCTHKAa XUMHUYECKOIO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHsS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuoguyeckoi CHCTEMbI XUMUYECKHUX
BJIEMEHTOB [JI1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAas CBS3b.

Crenenp  okucieHusa.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporuiecchl okucaeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C pPAaCcTBOPAaMU KHCJIOT M IIEJIIOYEH, IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemmunie ceasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4E€pe3 HCMOJIb30BAHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO0mue ecTecTBEHHO--HAYYHBIC MOHITHS: HAYYHBIN (akT, TUIIOTE3a, TEOpus,
3aKOH, AaHallu3, CHUHTE3, Kiaccu(uKanus, NEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICITUPOBAHHE, U3MEPEHHUE, MOIEIb, SIBIICHUE.

Odwuszmka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH]I,
M30TOMNbI, PaMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3aps]l, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (PU3NYECKHE BEITMYMHBI, €IHHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIC UCKOMaeMbIe, TOTIMBO, BOJHBIE PECYPCHI.

9 KUJIACC

BenrecTBo 1 XUMHYeCKAsI peaKIusi

[lepuoanueckuii 3akoH. [leproaudeckasi CuCTeMa XUMUYECKHUX dJIEMEHTOB /.
N. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XHMHYECKUX DJCMEHTOB TIEPBBIX TpEX TMEPUOJOB, Kajaus, KajdbllUid W UX
COCIMHCHWI B COOTBETCTBHM C TIOJIOKEHHWEM JyieMeHTOoB B Illepmommyeckoii
CUCTEME U CTPOCHHEM HX aTOMOB.

CtpoeHne BemecTBa: BHUJIbI XUMUYECKON CBSI3H. THIBI KPUCTATIMYECKHUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCS K pAa3IMYHbIM KJlacCaM HEOPraHMYECKUX
COCIMHEHUI, TeHETHYECKas CBSA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKHCIICHHS XMMUYECKHX DJIIEMEHTOB, IO 0OpaTUMOCTH, TO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEAKIINH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIUSIONIME HA CKOPOCTh XWMHUYECKOW pPEaKIUh W TOJIOKEHUE XHUMHYECKOTO
paBHOBECHHI.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHOW  PEaKITHH. CocraBineHue  ypaBHEHUH
OKHUCJIUTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMHA ¢  HMCIOJB30BAaHMEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenenpb qucconuanuu. CUIIbHbBIE U CIA0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anamasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEUCTBUS PaA3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOMPOBOTHOCTU
pacTBOpPOB BEILIECTB, MpOLECCAa AMCCOLMALMU KHUCJIOT, IIEJIOYER U COJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o00pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSUHEHUS), pacllio3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEAKUMM Ha HOHBI, pEILICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapakTepucTtuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOJEICTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsgHas KUCIIOTa, XMMHYECKHE CBOWMCTBa, IMOJy4YeHHE, NMpUMEHeHHe. [leiicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBeKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKUe CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUPUKAIINKI KHCIOPOIa
U cepbl. XuMUYecKue cBoucTBa cepbl. CepoBOOpOa, CTpoeHUE, (Ppu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmcioTa, (QU3HYECKMe H XHMHYECKHE CBOWCTBAa (00mmeEe Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE MMPOMBIIUICHHOTO CHOC00a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[TIpumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COEQUHEHUM B TpuUpoje. XUMHUUYECKOE



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

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTENEHU OKUCIEHMS. A30T, paCIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coiam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakiiusi Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopenuit. XuUMHUUYECKOe 3arpsi3HEHHUE OKPYKAIOIIEH Cpelibl COCTUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUWE BO3JAyxa, MOuYBbl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NIeCKue U XUMUUECKUE CBONCTBA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBe MUHEPAIBHBIX YI00OPEHUH.

O6mas xapakrepuctuka anemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3UUYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHE. DKOJIOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aTbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
sbdext. YronpHas KUCIOTa U €€ COM, UX (PU3NYECKue U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COCTMHEHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTMYECKHU Ba)KHBIX BEUIECTBAX: KUPaX, O€IKax, yrieBoJax — U ux
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHenne. CoenuHeHus: KpemHUs B mpupoje. OOmmue mpeacTaBieHUs 00
okcune kpemuus (1V) u kpemHueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, IIeMEHT, OeTOH, kene300eToH. [IpobaeMbl 6€30MacHOTO HCIOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIOB B IOBCEAHEBHON JKU3HHU.



Xumuueckuit IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajloreHOB M WX COCJAMHEHHM (BO3MOXKHO WCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  HMCIOJIb30BAaHUE
BUJIEOMATEpUAIOB), HAOMIOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIOJIeHUE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMAaTepraIoB), oOpas3amMu a30THBIX U (POcPOpHBIX yI0OpeHUit, MOTyUYeHHE,
coObupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHE MPU3HAKOB
UX MPOTEKaHMs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOMN a30THON KUCIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YECHUE Moenei
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, (QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTAa3a, MOJyYyeHUEe, cCOOMpaHue, pacro3HaBaHUE U M3yYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBbHBIX
3a71a4 o Teme «BakHelIe HeMETaAJUIb U UX COSTUHECHUSY.

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHus B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTainyeckasl CBA3b U
METAJUIMYECKAas] ~ KpPUCTAJUIMUECKass  pPeIIETKa.  DJIEKTPOXUMHUYECKHU P
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMMUYECKHe CBOMCTBA MeTauioB. OO01ue
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKcuasl u
TUAPOKCUABI HaTpusi W Kanusd. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COEIMHEHU.



IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TMOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B IIpupojae. PU3nUeCcKue U XUMUYECKHNE CBOMCTBA MarHus
u Kanblus. Baxkuelmume coequHeHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanyueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altOMUHMSA. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA xele3a. OKCuabl, THAPOKCUIbLI U conu xenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KaJbLMs, AJIFOMUHUSA, LUHKA, JKEJie3a
(1) u xenesa (1), mequ (1), HaOaIOACHKME U ONMUCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUITAaMEHW HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA LUHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeiine
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKOIIAA Cpeaa

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

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalllel cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

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

Mexcnpeomemmunie ceéa3u

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



MOHSATUN, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIENbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIC TOHSTHS: HAay4yHbIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KIacCupUKalKsi, TMEePUOAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJeb, SIBJICHUE, MapHUKOBBIN
3 PeKT, TEXHOJIOTUsI, MaTePUAIIbI.

dusnka: maTepusi, aTroM, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIMBI, PaJuOaKTUBHOCTh, MOJIEKYJa, DJJICKTPUUYECKUM 3apsji, MPOBOHUKH,
NOJYIPOBOAHUKH, JIUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAILIINYECKas
pemeéTka, CruiaBbl, (pU3MUECKUE BEIWYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/bI, COJHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaTbl, TOPHBIC TMOPOIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOILJINBO, BOJIHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTIXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JIPYyruxX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE U IIOCTYIIKM CBOMX TOBApULIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBJICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHHUE IOCIICICTBUNA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUSCKOMY M3YUYEHHUI0 Po(eccuii U Tpyaa pa3IudHoro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, MTOHUMAaHHUE [IEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUS PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINAT, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TOHSTHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PaCCYKJeHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MPU pElIeHUH y4eOHO-TT03HABATENbHBIX 3a1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHUS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3bI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €0 Pe3yJbTatT, (GOPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHoli padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOHUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3IMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIEIOBATEIbCKON AESTENIBHOCTH MH(OPMALMIO O BIMSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CylIEeCTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
NEATEIbHOCTA B YCTHBIX W TMHUCBMEHHBIX TEKCTax; JeJlaThb MPE3eHTalUI0
PE3YJIbTATOB BBIMOJHEHUS XUMUYECKOTO JKCIEpUMeHTa (1abopaToOpHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

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

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUU 3aIaHUN.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe nmnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeUCcTBUM, creuudpuyueckue s NOpeAMETHON o0macTu «XUMHS», BHJbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 7 kjacce npeIMETHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YYaIOIIUXCS YMEHUI:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHasE ~ macca, OKCH]I, KHCJIOTa, OCHOBAaHHE, COJIb;
WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSTH T TOHSTHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUIA;

e HCTOJb30BaTh XMMHUYECKYIH) CHUMBOJIMKY JJii COCTaBjieHUs Gopmyl
BCIICCTB,;

e OIpEEsITh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCJEHMsI  DJIEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCIMHEHUN 10
bopmynam;

e packpeiBaTh cMmbIca Ilepumoamueckoro 3akona JI. WM. Mengeneesa:
JE€MOHCTPUPOBATh IOHUMAHUE MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX MOJIokeHUs B Ilepuoanueckoii cucreme,
3aKOHOB  COXpAaHEHUsI MacChl  BEHIECTB, IOCTOSHCTBA  COCTaBa,
ATOMHO-MOJICKYJISIPHOTO YUCHMUS;

e OIMCHIBaTh M XapakTepu3oBaTh TabnuuHyro (opmy Ilepuogmyeckoi
CHUCTEMBbl XUMMYECKMX OJJIEMEHTOB: pa3jiuyaTh TMIOHSTUS «TJIaBHAs
noarpynna (A-rpymma)» u «rmodounas noarpymnmna (b-rpymma)y, manbsie u
OOJIbIIINE TIEPUO/IHI;

e BBIYUCIISATH OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO MaccCy BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIEMEHTA 10 (popMyJsie COSTUHCHHUS,

e TIPUMEHSTH OCHOBHBIC ONEPAIMU MBICIUTEIHHON NESITEILHOCTH — aHAIU3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3allHio, KiacCH(HUKAIUIO,
BBISIBJICHUE MPUUUHHO--CJIICACTBEHHBIX CBSA3E€U — JJIsI M3Y4YEHUS] CBOWCTB
BCIIECTB W XMMHUYECKHUX PEaKIUi, eCTeCTBEHHO-HAYYHbIE METOIbI
MO3HAHWSA — HAOJIOICHHE, H3MEPEHUE, MOJICIUPOBAHUE, AKCIICPHUMEHT
(peanbHbIN U MBICJIEHHBIN);

e CJEIOBaTh MpaBWJIAM  TMOJb30BAaHUS  XUMHUYECKOW  TOCYIOoH U
nabopaTopHbiM 00OpYZOBaHHEM, a TaKKe IMpaBWUiIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIIMSAMH TIO BBITIOJHECHHUIO
71a00PaTOPHBIX XUMHUYECKUX OMBITOB.



K xonny oOyuenus B 8 kiiacce nmpeaMeTHbIE PE3ybTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHX TMOHSITHH: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO, CMECh
(oHOpPOHAS. M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, Kiaccupukamus peakiui: peaxiuu
COCIMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
o0OMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKlMH, TEIUIOBOM 3P(EKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOUTa b, paguyc
aToMa, XMMHYECKas CBs3b, MOJSPHAS W HEMOJSIpHAs KOBaJIGHTHAsl CBSI3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TIOHSATUH U
MPUMEHSTH T TOHITHUS NPY ONMUCAHUM BEIIECTB U UX TIPEBPaICHUIA;
UCIIOJIb30BaTh XMUMHYECKYI0 CHMBOJIMKY JUJIs COCTaBieHUs Qopmyi
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

OTpEIeNSATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSX,
CTeNIeHb  OKHUCJEHUSI  JJEMEHTOB B  OWHAapHBIX  COCAMHEHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUH 10
dbopMynaMm, BHI XUMHYECKOM CBsi3M (KOBajJeHTHasT W HOHHAasgA) B
HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBAaTh IMOHMMAaHUE NEPUOJIUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus: B [lepuoamueckoil cucrteme,
3aKOHOB COXPAaHEHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuonndeckoii
CUCTEMbl XUMHUYECKUX DJIIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymnma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMHueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj fAipa, oOlllee YUCIO0 JIEKTPOHOB
U pacrpeesieHUue UX Mo 3JIEKTPOHHBIM CI0SIM);



KJIACCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKAAs OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKMX IIPEBPALCHUN B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO MacChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pPEaKLINH;

IPUMEHATh OCHOBHBIE ONEpPAlMM MBICIUTEIIBHON AEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHUIo,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIC METO/bI
MO3HAHUS — HAONIOICHHE, W3MEpEHUEe, MOJEIHPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUHUSIMU 110 BBIIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO UHAUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHXK U IPyTHE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX TMOHITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMHUYECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HEAJEKTPOJIUTBI, JJIEKTPOJUTUYECKAS ITUCCOLMALINS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMble pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKUCIIUTEIb,  BOCCTAHOBHUTENb,  OKHUCJIEHHE U  BOCCTAHOBIICHHUE,



amioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKass pemieTka, KOppo3usi METaIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOM pEaKUHH, MPEACIbHO IOMyCTUMAas
koHuenTpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSATH 3TH MOHITHUS MPYU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIUN;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIAcCy COEIMHEHUH 1o (opmysnaM, BUJ XUMHUYECKOU
cBs3M (KOBaJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUIT KPUCTALIMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici llepuomnueckoro 3akonHa J[. U. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIUCHIBATh U XapaKTEPU30BaATh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME MEPHOJBI, COOTHOCHUTD
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHue HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSCHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB SJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMU(PUUECKUE XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
npuMepaMy MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIHMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh  YPABHEHHS DBJEKTPOJUTHUYECKOM JHUCCOLMALMM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO
oOMeHa, ypaBHEHHUSI peaklMil, MOATBEPKAAIOUMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;



pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIuii;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUH B pa3IHMUHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEILIECTB, MAacCCOBYIO [OJI0 XHMHUYECKOTO »3JeMeHTa 1o (dopmyre
COEIUHEHMsI, MACCOBYIO JIOJNIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XWMUYECKHUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPKIAIONME  KAa4eCTBCHHBIH  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uonua-, kKapobonart-, ¢ocdar-, cuiIMKaT-, cyiabpaT-, THIPOKCUI-HOHBI,
KaTUOHbI aMMOHMSI U HOHBl M3YyYEHHBIX METAJUIOB, NPHUCYTCTBYIOIIHME B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX BEIECTB;

IPUMEHSATh OCHOBHBIE OINEpaIMM MBICIUTEIBbHON NEATEIbHOCTH — aHalu3
U CHUHTE3, CpaBHEHHE, O0OOIIeHHe, CHCTEMAaTU3allli0, BBISBICHUE
NPUYMHHO-CJICJICTBEHHBIX CBSI3€H — JJI1 M3YyYEHUS CBOICTB BEILECTB U
XUMUYECKUX PpEaKlIMi, eCTECTBEHHO-HayyHble€ METOJbl TO3HAHUA —
HaOJI0ZIeHHe, U3MEPEHUE, MOJEIUPOBAHUE, HKCHEPUMEHT (pealbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoanyecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/m| TeM MPOrpamMMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
I1 & )
DEMET XHMHI I METOART €€ 4 POIII https://resh.edu.ru/subject/29/
W3y4YEHUS
CtpoeHue BemecTB U ux )
arperaTHbIE COCTOSHUS
CMecH BelecTB, UX COCTaB 5
du3nyecKkue ABICHUS B XUMHH 3
C . X )
5 OCTaB BEMICCTD. AHMITCCKHC 5 1 POIII https://resh.edu.ru/subject/29/
3HAKU U (HOPMYJIBI
[IpocTeie BemecTBa 4
CJi107XHBIE BEIECTBA 11 1
OBIIEE KOJIMYECTBO YACOB I10 34 5
I[TPO'PAMME



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

8 KUIIACC

KoaunuyecTBo 4acoB

Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbBIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
' MIPAKTHYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [IOK
2.1 6 1
00 oxcruaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU

3.1

[Iepronnueckuii 3aKOH U

7

bu6mmoreka [JOK



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

IIepuoanueckas cucrema
XUMUYeCcKuX dneMeHToB 1. Y.
Memnpene-eBa. CTpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

32 ORHCIHTENBHO- 8 Et?iﬂf/l;f;;? r(3/1§f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNN
bubmnoreka [JOK
Hrroro no paszerty 15 https:// m.edSO(])_.[ ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa HOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XMMH4YecKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemenToB VIA-rpynmel. Cepa u eé 6 1 bubmmorexa [OK
' S https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHUSI
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBa ¥ MaTEPHUAJIEI B )KU3HU YEJIOBEKA 3 bubnmorera [TOK
' ete P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeseDBHOE BhEMS 3 bu6moreka [IOK
pBH P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe N (poBbIe
n/n Tewa ypoka Bcero Konrpoabubie | Hpakrireckue o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
1 [Ipenmer xumun 1 POII:
https://resh.edu.ru/subject/lesson/1521/main/
9 SIBreHMs, TPOUCXOSIIHNE C 1
BEIIECTBAMU
3 Habnronenue u skcnepuMeHT B 1
XUMHHU
3HAKOMCTBO ¢ J1a00paTOPHBIM
obopynoBanuem. [IpaBuia
4 | TexHuKu O€30MaCHOCTH MPHU 1
paboTte B KAOMHETE XUMUH
(;raboparopun)
5 | CTpoeHue BEIIECTB 1
5 ArperatHble COCTOSIHUS 1
BEIIECTB
7 | Umcrsle BemecTa 1 cMecH 1
8 |Tl'a3oBwie cMecu 1
9 MaccoBas 10515 paCTBOPEHHOTO 1
BeIlleCTBA
10 Pemenue 3a1au o Teme 1
«MaccoBas 107s




PacTBOPEHHOTO BELLIECTBAY

11

MaccoBas 1075 nmpuMecein

12

HexoTtopsie criocoObt
pa3aciieHus: cMecen

13 | JIucTrimisus, WM neperonka
14 | XuMudeckre 3JeMEHTBI
15 KonTponsnas paborasza | u 2
4eTBEPTh
XuMuueckue 3Haku. Taomuma
16 | xumuueckux snemenToB J1.1.
MenneneeBa
Xumuaeckue GopMyIIbl.
17 | OtHOCHUTeNbHbBIE aTOMHAS U
MOJIEKYJIIpHAsT MacChl
Xumuaeckue GopMyIIbl.
18 | OTHOCHUTENBHBIC aTOMHAS U
MOJIEKYJIIpHAs MacChl
19 Mertanbl POLL:
https://resh.edu.ru/subject/lesson/1607/start/
[IpeacraBuTenn MeTamioB
20 | (ypok — yyeHHuecKas
KOH(EPEHIIHS)
21 | Hemetaysl
[IpencraBuTen HEMETAIIOB
22 | (ypoK — ydeHHuecKas
KOH(epeHIHs)
23 BanentHocthb POIIL:

https://resh.edu.ru/subject/lesson/1520/start/




24 | Oxcunsl
o5 [IpeacraButenu okcuaoB (Ypok
— y4eHU4ecKasi KOH(pEepEHIIHs)
26 | Kucnotsr
97 [IpeacraBuTtenu KUcIoT (Ypok
— y4eHHuecKasi KOH(pepeHIIHs)
28 OCHOBaHI/IjI. [IpencraButenu
OCHOBAHHM
29 | Comm
30 [IpencraButenu coneit (ypox —
yueHndeckasi KoH(pEepeHI )
31 Knaccudukarus
HEOPraHMYECKUX BEILECTB
32 | UtoroBas KOHTpOJbHAs paboTa 1
AHanu3 KOHTPOJIBHOUW paboTHI.
33 |IloxBenenue UTOTOB yueOHOTO
roja
34 | PesepBHOE Bpems 2
8 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne undposbie
i Tema ypoka Beero Kontpoasnsie | IpakTuyeckne o0pazoBaTelbHbIE
padoTshI padoThI pecypesr
[Ipenmer xumuu. Posib XMMHUM B KU3HU 1 bubnuorexa [IOK
yeJjioBeka. Telra u BemecTBa https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK

2 I1
OHSATHE O METOJaX ITO3HAHMS B XUMHH httos://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTs
3 B JIaOOPATOPHH M MPUEMBI OOpaIlCHUS C bubmorera [JOK
patop P P https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl bubmmoreka [{OK
pa3aeiieHus: cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Pa3nenenue

) cMmecei (Ha mpuMepe OYUCTKH TOBAapEHHOMN brbmmorexa [OK

puMEp P https://m.edso0.ru/ff0d28c8
COJIH )»
6 ATOMEBI B MOJIEKYJIEI bubmorexa HOK
Y https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) bubmuorexa [JOK
XUMHUUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIECTBA bubmorexa IOK

P B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorexa HOK

Yup i https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumnueckas opmysa. BaaeHTHOCTh aTOMOB bubmorexa HOK

pMya. https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB

1 OTHOCHUTENBHAS aTOMHAs Macca. bubnuoreka [JOK
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10151 XHMHUYECKOTO 3JIEMEHTA B bubmuoreka [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c

13 KonnuecTtBo BeniectBa. Moiib. MossipHast bubnunoreka [JOK
macca https://m.edsoo.ru/ff0d5230

14 dOu3nYecKre U XUMUYECKHE SBIICHUS. bu6nmoreka [JOK



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

Xumuueckas peakuus. [Ipusnaku u ycinosus
IIPOTEKAHUS XUMUYECKUX PEAKLUI

https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3al6

15 KoutponbHas pabora 3a 1 yeTBepTh
16 3aKoH COXpaHEHUsI MacChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Breramcinenns KoJIm4uecTBa, MacChl BEIIECTBa bubmmoreka [{OK
[0 YPAaBHEHUSIM XUMHUYECKUX PEaKIIHil https://m.edso0.ru/ff0d5708
Krnaccudukarus XuMHYECKUX peaKini
18 (coemuHEeHMS, Pa3JI0KCHHS, 3aMEIICHUS bubmmorexa LOK
> P i ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHIMKIoNeaucT. O000IEeHne u bubmorexa LOK
’ . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aLUs 3HAHUH
20 [TpoBepounas pabota mmo Teme «BemecTa u bubnuoreka [JOK
XUMHUYECKUE PEAKIIUN) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocTaB Bo3ayxa.
21 Kncnzxo DIIEMEHT U IIPOCTOE BE y;(CTBO bubmorexa LHOK
post P B ’ https://m.edsoo.ru/ff0d448e
O30H
dusnyeckre U XUMHUECKHE CBOIICTBA
22 KHCJIOpoJia (peakuyu OKUCICHUS, TOPEHHUE) Bubmorexa OK
p p - TOP ' https://m.edsoo.ru/ff0d4614
ITousitue 00 okcumax
Crioco0BbI MOJIYUYEHUs] KUCIIOPOa B
23 J1aboparopuu iqn OMBIIHJIeHl:;-IOCTI/I bubmorexa [IOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemnoBoit 3 HeKT XUMHUESCKON peaKINu,
24 MMOHSITHE O T(E(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmnorexa [IOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIUIX
25 TornuBo (HedTh, yroib U METaH). bubnuorexa [IOK



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

3arpsi3HEeHHe BO3/lyXa, CIIOCOObI €ro
MPEeIOTBPAILCHUS

https://m.edsoo.ru/ff0d4c4a

[Ipaktuyeckas padora Ne 3 o reme

bubmmoreka [{OK

26 «[Tomyyenne u cobupaHue KUCIOpOIa,
R Unp HHE KHEIOPOA https://m.edsoo.ru/ff0d4ae2
W3YYCHHE ero CBOHCTBY
27 KonTtponbHas pabora 3a 2 4eTBEpThH
Bomopoa — 37eMeHT B IIPOCTOE BEIIECTBO.
P P bubmmoreka [{OK
Haxoxnenue B npupone. Pusndeckue u
28 CMITIECKIE CBOHCTEA BONODOLA https://m.edsoo.ru/ff0d4dd0
AAopo7a. https://m.edsoo.ru/ff0d4dd0
[Tpumenenne Bogopoaa
bu6mmoreka [IOK
29 ITo € 0 KUCJIOTaX H CO
TUTTHE O KHCHOTAx H COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHust BOA0Opoaa B bubnuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTruueckast pabota Ne 4 o Teme
31 «ITonmydyenue u coOupanne BogOpoOaa bubmiorexa HOK
v . P HOPOa, https://m.edsoo.ru/ff0d4f42
H3y4YEHHUE €ro CBOMCTBY
N bu6mmoreka [JOK
32 M i 00BE .3 A
OIVIPHEIM ODBEM TA30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA BEIIECTBA
bubnuoreka [JOK
33 ra3a o ero U3BeCTHOMY KOJIUYECTBY
. https://m.edsoo.ru/ff0d55a0
BEIECTBA WK 00BEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmiorexa LIOK
bearh i https://m.edsoo.ru/ffod5708
OTHOILIEHUH ra30B
35 dusnyeckre U XUMHUYECKHE CBOMCTBA BOIbI bubmiorexa LOK
A https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonsrue 00 bu6nmoreka [JOK



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
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

HWHJIUKATOpax

https://m.edsoo.ru/ff0d59e2

Bopa xak pactBoputens. HacbllieHHbie u

bubmmoreka [{OK

37 €HaChILIEHHbIE pacTBOPbI. MaccoBas 110
HCHACBILICHHBIC PacTBopEt Bt AOMA https://m.edsoo.ru/ff0d5h40
BEIIECTBA B PaCTBOPE
[Ipaktuyeckas pabora Ne 5 o reme
38 «IIpUroToBiIeHHE PACTBOPOB C OIIPEACIEHHON bubnmorexa LOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MaccOBOH JI0JIel pacTBOPEHHOTO BEIIECTBA»
39 [IpoBepounas padota o reme «Kucmopoz. bubnuorexa [JOK
Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccupuKaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenune n XuMHUYECKHE CBONCTBA bubnuoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMU4YeCKHe CBOMCTBA KUCIOT bubmmorexa [IOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, CoCOObI bubmuoreka [JOK
MOJIY4YECHUS, XUMUYECKUE CBONCTBA https://m.edso0.ru/00ad9474
IIpaktuyeckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnunoreka [JOK

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI

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



https://m.edsoo.ru/ff0d59e2
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48 ['eneTnyeckas CBsI3b MKy KilIacCaMU bubnmoreka [JOK
HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O0001Ienne U cucTeEMAaTH3a 3HaHUM
HHCHHE 1 CHCTEMATHSALHA SHARHH https://m.edsoo.ru/00ad9ch2
bubmmoreka [{OK
50 Kourpomnsnas padora 3a 3 ueTBepTh
P p P https://m.edsoo.ru/00ad9ela
IlepBBIe MOMBITKH KiIacCU(UKAIINN
51 xm\pmquKHx 3JIEMEHTOB E)[OHSITI/IG 0 TpyImax bubmmorera [TOK
’ Pyl https://m.edsoo.ru/00ad9ffa
CXOIHBIX DIIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
52 cucTemMa XMMU4YecKux 35eMeHToB J[. U bubnmorexa [JOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ileproanl, TPYIIIBI, TOATPYIIIEL bubmmorexa [OK
PHOJPL, TPYITHIEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubmuorexa [JOK
W3oToms! https://m.edsoo.ru/00ada342
CtpoeHue MeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB Ilepnomnueckoii cucremsr [1. 1 bubmorera [JOK
PHOA o https://m.edsoo.ru/00ada6bc
Meunpeneena
XapakTepucTHKa XUMHUYECKOTO 2JIEMEHTA I10
. bubnuoreka [JOK
56 ero nosioxeHuro B [leproauyeckoit cucreme
https://m.edsoo.ru/00ada824
. Y. MeHnaeneeBa
3nadenue [leproauyeckoro 3akoHa Jis
57 pa3BUTHs HayKku U npaktuku. 1. M. bubnuoreka [IOK
MenneneeB — y4€HBIN, [IEIAroT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIEeKTPOOTPULIATENLHOCTH ATOMOB bubnmoreka [JOK

XUMHWYCCKUX JJICMCHTOB

https://m.edsoo.ru/00adaab8



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
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bubmuoreka [JOK

59 Hormas xumireckas coasb 1 https://m.edsoo.ru/00adac34
60 KoBaneHnTHas moJyisipHast XkMU4ecKas CBSI3b 1 bubnuorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsipHast XMMUYECKas CBSI3b 1 Bubnuorexa LIOK
https://m.edsoo.ru/00adaab9
bubmmoreka [{OK
62 Crener oxHCIeHuA 1 https:// m.edSO(])_.[ ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC PEAKITHH 1 bubnuorexa LIOK
https://m.edso00.ru/00adb076
bu6moreka [IOK
64 OKHCIUTETN U BOCCTAHOBUTEH 1 https:// m.edsoc&.I ru/00adb076
bubmuorexa [JOK
65 Hrorosas koHTpoJbHAs paboTa 1 httos://m.e dsogru 100adb486
66 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCTEMAaTU3alys 3HaHUH https://m.edsoo.ru/00adb33c
67 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cucTeMaTU3alys 3SHaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypoK. O606£HCHI/I€ u 1 bubnuoreka [JOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
uudpoBbIe
Ne i/ Tema ypoka Konrtpoiabubie | IlpakTHyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [IOK
1 cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMHYECKHX AJIIEMEHTOB TIEPBBIX TPEX 1 bubmorera [JOK
P p https://m.edso0.ru/00adb6b6
MEepUOIOB

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

4 BxoaHo# KOHTPOJIH 1 1

5 Bunnl xuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

5 Kiaccudukanus XuMu4ecKuX peakiui 1mo 1 bubnmuorexa [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOHN PEaKIUH.

bubmuoreka [JOK
7 [ToHATHE O TOMOTEHHBIX M T€TEPOTECHHBIX 1
https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

3 @akTOphl, BIUSAIOIINE HA CKOPOCTh 1 bubmmoreka [JOK
XUMHUUYECKOM PEaKIU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [JOK

peaxiuu

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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10 Teopus 3MEKTPOIUTUUECKON AUCCOLUALINHL. bu6morexa [IOK
CunbHbIe U criadble AIEeKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HMounrle ypaBHeHUS peakiuii bubmorexa HOK
yP peaxi https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUN 00 bubmorexa HOK
. pedl https://m.edso00.ru/00add5d8
AMEKTPOIUTUICCKON TUCCOITUAITTT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 NPEACTABIEHNH 00 DIIEKTPOIUTHUECKON bubmmorexa [TOK
p p https://m.edso0.ru/00add8b2
IIACCOIHAIIAN
bu6moreka [IOK
14 Ilo €eo 0JIN3e CcoJIei
HUITHE O THpOJIH fren https://m.edso0.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHNE U CUCTEMATH3a 3HAHUM
HHCHHIE H CHCTCMATHSAMHA SHAHIH https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [IOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
bu6mmoreka [JOK
17 K 3] 1 yeTBe
OHTPOJIbHAM paboTa 3a 1 HCTBEPTH https://m.edsoo.ru/00addecO
18 OO6mrast XxapaKTepUCTHKA FaJIOTeHOB. bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosHas KUCIOTA,
POBOAOPOA N bubmuoreka [JOK
19 XMUMHYECKHE CBOMCTBA, MOJIyUYeHHE,
https://m.edsoo.ru/00ade104
MIPUMEHCHHE
ITpaxtrueckas padora Ne 2 o Teme
20 «l?lon eHHe colijoﬁ KHCJIOTBI, U3yUYEHHE bubmotera [JOK
. yi{ » 13YH https://m.edsoo.ru/00ade348
€€ CBOIMCTBY
21 Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX bu6nmoreka [JOK

peaxunﬁ, €CJIM OAVH U3 pCarcHTOB JIaH B

https://m.edsoo.ru/00ade488
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U30BITKE

OO0mas xapaktepucTuka 3neMeHToB VIA-

bubmmoreka [{OK

22
TPYIIIBI https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIC MOTU(UKAIIUNA CEPHIL.
23 Haxoncr;eHHe CephI H(beé COGIII/IHCII){I/Iﬁ B bubmorexa LHOK
p ’ https://m.edsoo.ru/00ade64a
MpHUpoJie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, pu3ndeckKue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHast KUCIIOTA,
25 (buznueckrue 1 XMuMHUYECKUE CBOMCTBRA. bubnmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIIUH, JIeKaAIME B OCHOBE
26 MPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubmuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COEAUHEHUSIMHU CEPhI
27 KonTponbHas pabora 3a 2 4eTBEpTh
Brruncnenue MaccoBoil 10J11 BbIX01a
npoaykra peakuun. O0mas bubnuoreka [JOK
28 XapaKTEPUCTHKA AIEMEHTOB V A-TPYIIIIbI. https://m.edsoo.ru/00adeea6
A3OT, paclipoCTpaHEHUE B PUPO/IE, https://m.edsoo.ru/00adec8a
(bu3znueckrue U XMMHUYECKUE CBOMCTBA
29 AmMMUak, ero (pU3NYECKue 1 XUMUYECKHE bubnunoreka [JOK
CBOMCTBA, MTOJIyYEHHE U IPUMEHEHUE https://m.edso0.ru/00adf004
IIpaktuyeckas padora Ne 3 o reme
30 «IlonyueHne aMmmuaka, U3y4eHue ero bbmmorexa [JOK
N Y1 » 1Y https://m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHas KucjoTa, e€ pusndeckue u bu6nmoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edso0.ru/00adf306
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Hcnonb30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

bubmuoreka [JOK

32
ynoopeHuii. XuMU4ecKoe 3arps3HeHHe https://m.edso0.ru/00adf518
OKpYXKAIOIEH Cpeibl COEAMHEHUSIMHU a30Ta
dochop. Okcun dpocdopa (V) u pochopras
33 KHCIIOTA, (U3MYECKHE U XUMHUECKUE Bubnuorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJTydeHUE
Wcnonb3oBanue pocdaTtoB B KauecTBe
34 MHUHEPAJIbHBIX YIOOpEeHU. 3arpsi3HEHNE bubnmorexa LHOK
PEILTLIX yA0DP P https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJIE, bubmuorexa [JOK
(buznueckrue 1 XMuMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCUJIOM YyTIepoja https://m.edsoo.ru/00adfebe
(Iv)
N bu6mmoreka [JOK
37 0% eé
FOTIBHAT KHCIOTA 1 €C CoH https://m.edsoo.ru/00ae006¢
[IpakTuueckast padota Ne 4 o Teme
" bubmuoreka [JOK
38 [TonydeHue yriekucioro rasa.
, https://m.edsoo.ru/00ae027e
KauecTBenHas peakius Ha KapOOHAT-HOH
[TepBoHauanbHbIE TOHATHUS 00
bubmuoreka [JOK
39 OpraHUYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
40 Kpemnuuii u ero coennHeHus Bu6mmorexa LIOK
P A https://m.edsoo.ru/00ae080a
41 IIpakTtuyeckas padora Ne 5. Pemenue bubnuorexa [IOK

OKCHICPUMCHTAJIbHBIX 3a/a4 1O TCMC

https://m.edso00.ru/00ae0bf2
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«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS

OO61ast XxapakTepuCTUKAa XUMUUYECKUX
3JIEMEHTOB — METAJJIOB. MeTamnaecKkas

bubmmoreka [{OK

42 CBSI3b M METAJUIMYECKAS KPUCTAILUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKre CBOMCTBA METAIOB
XuMHYECKHEe CBONMCTBA METAJIJIOB.

43 DNEKTPOXUMHUECKUN Psiji HANlPSDKEHUH brbmmorexa [OK

https://m.edso0.ru/00ae1156
METaJIJIOB
OO6mme cnocoObl MOTYICHHS METAJIOB.

44 CrutaBsl. Berumnciienys no ypaBHeHUSAM bubnuoreka [IOK
XUMUYECKUX PEAKIUHI, €CIIU OJINH U3 https://m.edso0.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

45 [ToHsaTHE O KOPPO3UU METAJLIOB bubmorexa IOK

https://m.edsoo.ru/00ae1278
bubmuorexa [JOK

40 [enotnEle MeTaiEL https:// m.edsoc%.I ru/00ael4b2

47 KonTposbHas pabora 3a 3 ueTBepTh

48 OKcHIbI ¥ THAPOKCU/IBI HATPUS U KU bubmorexa HOK

https://m.edsoo.ru/00ael4b2

49 Illenoyno3eMeNnbHBIC METAIIIbI — KAIbLIMI 1 bubnuoreka [JOK
MarHuu https://m.edsoo.ru/00ae15e8

50 Baxxneime coeqUHEHUS KaJIbIU bubmnorexa [IOK

https://m.edsoo.ru/00ae15e8

51 O06o01eHre 1 cucTeMaTru3amys 3HaHUHA

52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs Et?fsﬂlljr?:(;(;c])lrcjllé 0261886

53 [IpakTtuyeckas padora Ne 6 o reme bubnuorexa [IOK
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"YKéEcTKOCTh BOIIBI U METOIBI €6

https://m.edsoo.ru/00aelae8

ycTpaHeHus"
. bubnuoreka [JOK
>4 AdtiomiiHi https://m.edsocla_.[ ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
% Keneso https:// m.edSO(])_.[ ru/00aeld86
57 Oxcunpl, TuaApoKcu bl 1 cosn xkenesa (1) u bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 OO0o0IIeHNe U CHCTeMAaTH3aINS 3SHAHHUIA
[IpakTnueckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmorexa [OK
«Baxxuelme MeTamibl U X COSIUHEHUS» https://m.eds00.ru/00ae3de8
Borurcnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIui, eclii OJJUH U3 PeareHTOB JaH B
60 513613:1“1(6,1/1.]11/1 cozI[lepH(HTI;[pHMeCI/I. " bubmorexa HOK
Boruncnenus MaccoBoi 1011 BbIXOAA nitps://m.ecso0./00ael 750
MPOJIyKTa PeaKuu
61 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUI
62 Hroropas koHTpoJIbHAs paboTa
63 BemniecTBa 1 maTepualnbl B TOBCEAHEBHOM bu6mmoreka [JOK
JKU3HU YeJIOBEKa https://m.edso00.ru/00ae3f50
64 XHUMHYECKOE 3arpsiI3HEHNE OKPYXKarolen bubnunoreka [JOK
cpenpl https://m.edsoo.ru/00ae4270
65 Ponp XuMuM B peIieHNH SKOJIOTHUECKUX bubnuorexa [IOK
npobiem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00ae0dOa

67 PezepBubiit ypok. O0o0IIeHNE U 1 bubnuorexa [JOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBubiit ypok. O000IICHNE T 1 bubnuorexa [JOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumus, 7 kinacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKUE MATEPUAJIBI JJISA YUUTEJISA

Ypoku xumuu B 9 kinacce. Metoandeckoe nocobue / 'abpuensu O. C.,
OctpoymoB U. I'., Cnaakos C. A. AkuuonepHoe obmiectBo «M3aaTenbcTBO
«IIpocBenieHue»

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET

https://lesson.edu.ru/

https://resh.edu.ru/



