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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA HAa OCHOBE TMOJIOKEHUU M TpPeOOBAaHUU K pe3yJibTaTaM OCBOCHHS
OCHOBHOU 00pa3oBaTeIbHONM MpOrpaMMbl OCHOBHOTIO OOIIero oOpa3oBaHuUs,
npecTaBiIeHHbIX B DeepaibHOM roCcy/1apCTBEHHOM 00pa30BaTelIbHOM CTaHIapTe
cpenHero obmero oOpa3zoBanus, @POII, a Takke Ha OCHOBE (QeaepanbHOl
paboueil mporpaMMbl BOCHUTAHUS M C YYETOM KOHIICHIMK TMPEToJIaBaHuUs
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
denepauumu.

[Iporpamma mo xuMuu 1a€T TPEACTaBICHUE O LENAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4E€OHOIO
nmpeamera, yCTaHABIUBAeT  0O0sA3aTENIbHOE MpeIMETHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpeCNICHHEe €ro Mo KilaccaM M CTPYKTypUpOBaHUE IO
pasnenaM M TeMaM MPOTrPpaMMbl IO XUMHUH, OINpEeseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIMXcsi, ONpeAesIeT BO3MOXKHOCTU IpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHsI XMMHUHM Ha YPOBHE IeJIe N3y4eHHsI TPeIMETa U1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUHU CIY>KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMuUpyeMble XUMHUEH MPENCTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPHUPOAE, O MYTSIX PEIICHUS TJI0O0ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, SHEPrETHUCCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJi B (POPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CHOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeITeIbHOCTH,
DKCIIEPUMEHTATBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYYEHUM XUMHUU OOECHEUMBAIOTCS CHEUU(DHUKOIM
colepkaHusi  y4eOHOro  mpeaMeTra, KOTOpPBIA  SIBISETCS  MEJAaroru4ecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOI'O 0O0IIero 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMUCS CHUCTEMBbI IMEPBOHAYANBHBIX IMOHATHI XUMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATUM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHHsl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Toaxoaa K €€ uzyueHuto. ColepikaHue CKIIAIbIBAETCA U3 CHUCTEMBI
MOHSTUN O XMMUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBbI TOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKHX MPE/ICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMATPUBAIOTCS HAa OCHOBE SMIIUPHUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl 10 XHMHH  CIIOCOOCTBYEeT  (POpMHPOBAHHIO
MIPEJICTABJIEHUS] 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 NpeAMETOB: «OKpyX alolmuil MUp»,
«buomnorus. 5—7 kmacce» u «duznka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOMN
NEATEIbHOCTU YEJIOBeKa M KakK OJHOr0 U3 KOMIIOHEHTOB MHUPOBOWU KYJIBTYPBHIL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUYECKUX TOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B
NpUOOIIEHUH K HAyYHbIM METOAaM TMO3HAHUS TMpPU H3YYEHUU BEUIECTB U
XUMHUYECKUX peakuuid, B GOPMUPOBAHUU U PA3BUTUM MO3HABATEIBHBIX YMEHHUI U



UX TPUMEHEHUHU B Y4YEOHO-IIO3HABATEIBHOM M y4eOHO-MCCIIEI0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHJ O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] HAa  CHUCTEMaTHYEeCKOe MpPUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOMIMX MPUOOPETEHHUIO 00YUYaIOIIUMUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), UMCIOIINX YHUBEPCAIbHOEC 3HAYCHHE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ((dopmupoBanue o60miel (YHKIMOHATBLHOM UM  E€CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBSCHATh W OIICHWBATH SIBJICHHUS
OKpPYXAIOIEr0o MHpa, UCIHOJIb3Ys 3HAHUS M ONBIT, MOJYYCHHBIC MPU H3YYCHHUH
XUMHH, TPUMEHATh HMX NPH PEUIEHUU NpoOJieM B TOBCEIHEBHOW >KU3HH H
TPYJOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlUMXCS T'YMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH SKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHs  OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUisS M HAMPaBICHHOCTH JalbHEHIIETOo
o0yJeHHUS.

OOmiee uWcaO YacoB, OTBEAEHHBIX MJS M3YyYEHUs] XUMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaniseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Posb XMMUK B KUA3HU YEJIOBEKAa. XUMHUS B CUCTEME HaAYK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax mo3HaHUS B XUMHUHU. UMCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAST MOJIEKYJISIpHass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemiectBa. Mosib. MonsipHast Mmacca. B3auMocCBsI3b KOJMUECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHEHMsS MacChl BEIIECTB. XUMHUeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B JabOpaTOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHbIM 000PYIOBaHUEM, U3yUYEHUE U OMHCAHUE
¢u3nuecknux CBOMCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB, HAOIIOIEHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHCIIOTOM) SBICHUM, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapuisi, pa3oKeHHE THUAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHurta, (GUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MPOBEACHNE OYNUCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHWE W  ONHCAaHUE  pe3yJbTaTOB  IPOBEIACHUA  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — aineMeHT U MpocToe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopona. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TermioBoit >PQEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIuIMBO: yroinb M METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3((PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocrtoe BewmecTBO. HaxoxkaeHue Bomopona B
npuposie, (Quznueckue W XUMHUYECKHE CBOWCTBA, TMPUMEHEHHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pacy€Thel M0 XUMHYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbI. Boma Kkak pacTBopurenb. PacTBOpHI.
HacebllieHHble ¥ HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4eloBeKa. KpyroBopoT BOAbI B MPHUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knmaccuduxanus
OKCUJIOB:  cosiecoOpasyroniue (OCHOBHBIE, KHCJIOTHbIE, amMdoTepHble) W
HecosneoOpasyromue. Homenknatypa okcugoB. Dusnyeckue W XUMUYECKHUE
cBoiicTBa OKcU0B. [loyueHune okcuaoB.

OcHoBanus. Krnaccudukamuss oOCHOBaHWHN: MIENOYM KW HEPACTBOPHUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOoBaHui. PU3MUYECKME U XUMHUUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUIM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucinoT. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknatypa comneil. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTaHMYECKUX COEUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPIKAHUS KUCIOPOJa B BO3/YXE, MOJIyUYCHUE,
coOupaHue, pacro3HaBaHWE M M3YyUYCHHE CBOMCTB KHUCIOpPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHHUS U
MpekpaiieHus TropeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3llaMu OKCHIO0B H
ONMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3yUYCHUE
CBOMCTB Bojiopoja (rOpeHHe), B3auMojaeicTBre Bomopoaa ¢ okcuaom menu (I1)
(BO3MOXHO HMCIOJIb30BaHUE BHUJACOMATEPUATIOB), HaOMOIeHHEe 00pa3IloB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METAJUIAMU
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIIOJb30BaHUE  BHUIACOMATEPHUAJIOB),
uccieqoBaHue 00pa3lOB HEOPraHMYECKUX BEHIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHJMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3yueHue B3aumojieiictBus okcuaa meau (ll) ¢ pactBopoM cepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMHd HEUTpalu3aluu, IOJYYEHHE HEPaCTBOPUMBIX



OCHOBAHUM, BBITECHEHME OJHOIO MeETaula IPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJBHBIX 33Jad no TeMe «BakHelnne KIacChl HEOPraHWYECKUX
COCMHECHUIN.

IHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHX
ieMeHToB JI. . MenpgeaeeBa. Ctpoenne aroMoB. XMMHYeECKasi CBA3b.
OxucanTeIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKH KIacCU(UKALUM XUMUYECKUX dJieMeHTOB. l[loHsTue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJOYHbIE M IIEIO0YHO3EMEIbHbIE METaIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yIoT aM(pOTEpHbIE OKCUIBI
Y TUJPOKCU/IBI.

Ilepnognueckuii 3akoH. [lepuonnueckas cucteMa XUMHYECKUX IEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAs  (OpMBI
Ilepuonnueckor cucremsl xumuueckux diemeHToB . M. Menneneesa. [leprossl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOrO HOMEpAa, HOMEPOB NEpuUoJa U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHUe
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [leprnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JIJIEMEHTOB,
METALINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHYECKUX
BJIEMEHTOB I Pa3BUTUA Haykh W npaktuku. [[. V. MeHneneeB — y4€HbId U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemmuwie ceazu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M IMPU HM3YYEHMH XHMHUUM B 8 KJacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTHAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOI'O IUKJIA.

OO0uue ecTecTBEHHO--HAYUYHbIE TTOHSTUSI: HAY4YHBIM (akKT, TUIOTEe3a, TEOpUs,
3aKOH, aHallu3, CHUHTE3, KilaccuduKanus, NEePUOJAUYHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.



®u3nka: MaTepusi, aToM, O3JEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKIUJ,
M30TOMNbI, PaMOAKTUBHOCTb, MOJEKYNA, dJIEKTPUUYECKUN 3aps]l, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHUE BELIECTBA, ra3, (PU3MUYECKUE BEIMYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TTaHeThl, 3BE37b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE NCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo  XUMHYecCKasi peaKIusi

[lepuonuueckuii 3akoH. [leproanueckas cucteMa XUMHUYECKUX 3J€EMEHTOB /1.
N. MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHHMHM CBOMICTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, KalUs, KadblUs U UX
COCIMHEHU B COOTBETCTBMM C TIOJIOKEHHEM »3JieMeHTOB B Ilepuoamueckoit
CUCTEME U CTPOECHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHUJIbI XUMUYECKOM CBSI3M. THUIBI KPUCTAJUITMYECKUX
PEMIETOK, 3aBUCUMOCTH CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH U
BUJIa XUMUUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBA BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEJIMHEHUM, TeHETHYECKas CBA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakiui Mo pa3IudHbIM MIPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIUIMX B PEAKIMU BEIIECTB, MO TeIJIoBoMY 3(ddekrty, 1o
U3MEHEHHIO CTETIeHEW OKUCICHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIMH, TEPMOXUMHUYECKHE
YpaBHEHHSI.

[TonsiTe 0 ckopocTH XuMHUYecKoW peaknuu. [loHaTHe 00 0OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX U T€TEPOTECHHBIX
peakuusax. [londarue o karanmuse. [loHsITHE O XMMHYECKOM paBHOBECHH. DAKTOPHI,
BIIUAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUU U TMOJOKEHHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIMW,  DJIEKTPOHHBIM  OayiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuum. CocraBneHue YpPaBHEHUU

OKHCJIUTENIbHO--BOCCTAHOBUTEIBHBIX  pEAKUUMKA € HCIOJBb30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHUECKON AUCCONUALUN. DIEKTPOIUTHI U HEITEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AMCCOUMALMU BELIECTB C PA3JIMYHBIMH BHJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. YcloBHs MPOTEKAHUS peaKUid HOHHOTO OOMEHa,
MOJHBIE W COKpAaIIEHHBIE HWOHHBIC YpaBHEHHs peakuuid. CBOWCTBAa KHCIOT,
OCHOBaHMM U COJied B CBET€ IMPEACTABICHUM 00 BIECKTPOIUTUUYECKOU
nucconnanu. KauecTBeHHbIE peakiiuyi Ha HOHBIL. [IoHATHE O rUAPOIN3E COIEH.



Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/NIOB M HEMeTa/uioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opua HaTpus), UCCIAETOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peaKiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIENOBAHUE BJIEKTPOIPOBOJIHOCTH
pacTBOPOB BEILECTB, IMpollecca AUCCOLMALMUA KHUCIOT, WIeNoYe u cojei
(BO3MOXHO  HCMOJB30BAHME BHUAEO MAaTEpPHANIOB), IMPOBEJCHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue ocajka, BBIICICHHE Ta3a, o00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peaklMu pasiioKEeHHs, COSUHEHUS), pacllO3HaBaHHE HEOPraHMYECKHX
BEIIECTB C TIOMOIIBbID KAYECTBEHHBIX PpEAKIUA HA  HOHBI, PCIICHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeTMHEHUS

OO6mast xapaktepucTuka TraloreHoB. (OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA HA TMpUMEpEe  XJopa
(B3auMoOfeiCTBME C MeTaUlaMH, HEMeTaJlJlaMH, IlejodyaMu). XJIOPOBOIOPO/I.
ConsiHasi KMCIIOTa, XMMHYECKHUE CBOWMCTBA, IMOJydeHHe, nmpuMmeHeHue. [lericTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OPraHM3M uYeJIOBEKa. Ba)kHelllne XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapaktepuctuka amemMeHToB VIA-rpymnmel. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (pumyeckue CBOMCTBa
MPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJITOTPOITHBIE MOAU(PHUKALIUNA KACTIOPOaa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pumdyeckue u
XUMUYEeCKHe CBOMCTBA. OKCHUIIBI CEphbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciora, (Qu3nUecKue M XHMHYECKHME CBOWCTBa (00IIME  Kak
NpeICTaBUTENsl Kiacca KHUCIOT U crenuduueckue). XUMUYECKUE PpEaKIHH,
JeKalue B OCHOBE MPOMBIIICHHOTO CHoco0a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoTsl. ConM cepHOM KUCIOThI, KAUECTBEHHAs] PEAKIIUs Ha
cynbdar-uoH. HaxoxxneHnue cepbl U €€ COCAMHEHHH B TMpUpoje. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arps;3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHUS.

OO6mrast xapaktepuctuka saeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUs. A30T, pacIpOCTpaHEHHE B MPHUPOJE,
dusznueckne u XuMU4YecKue cBoricTBa. KpyroBopoT azora B mpupojae. AMMHAK, €ro
dusznyueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMeHenne. Com aMMOHHS,
X pU3HUECKHUE U XUMUYECKHE CBOMCTBA, MpUMeHEeHHe. KauecTBeHHasT peakius Ha
MOHBI aMMOHMS. A30THasg KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKHEe U XUMUUYECKHUE
cBoicTBa (0OIlIME KaK TMPEJICTaBUTENSl Kilacca KUCIOT W crnenuduueckue).
Hcnonp3oBaHue HUTPATOB M COJEH aMMOHMS B KayeCcTBE MHUHEPAJbHbBIX



ynoopennii. XuMMUYEeCKOe 3arpsi3HEHUE OKPYXKaIOILIEl Cpeibl COEIMHEHUAMH a30Ta
(KUCTIOTHBIE JTOXU, 3arpsi3HEHUE BO3/AyXa, MOuYBBl U BOJOEMOB). Docdop,
aloTponHele Moaudukauuu ¢ocdopa, (GU3MUECKUE MU XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciora, pu3nUIecKue U XUMUUECKUE CBOUCTBA,
nonyuenue. Mcnonbs3zoBanue pocharoB B KauecTBE MUHEPATIbHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbl€  CTENEHU  OKHUCJIEHHS.  YTJIEepoA,  aIOTPOIHBIE
Moau(dUKalUM, paclpoCTpaHEHUE B NpuUpoae, (Pu3nueckue U XUMUUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B mpupoge. Okcunbl yriepoaa, ux
dbuzuyeckue W XMMHYECKUE CBOWCTBA, JEWCTBHE HAa KUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOrMYecKHue NpoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepona (1V), rumore3a r100anbHOrO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
b dexT. YronbHas kuciaora u e€ coiu, ux (GU3MUeckue U XUMHUYECKHE CBOWCTBA,
nojiyueHue U npuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIECHHOCTH U CEJIIbCKOM
XO3SIMCTBE.

[TepBoHauaabHbBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSIUHEHUSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TAHOJ, TIIMIEPHH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIA Ta3, HEPTH),
OPOAYKThl UX TepepadoTku (O€H3WH), UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oenkax, yrieBojgax — U ux
poiM B OKM3HM UeloBeKa. MarepuanbHOE €IWHCTBO OPraHUYECKHX |
HEOpPraHMYECKUX COCTMHEHUH.

Kpemuuii, ero ¢musnyeckue W XHMHUYECKHE CBOWMCTBA, TMOJYyYCHHE U
npuMmeHenne. CoenuHeHus KpeMmHuss B mnpupone. OOmiue mpenacraBieHus 00
okcuge kpemHus (1V) m xpemuueBoi kuciore. CHIMKAThl, UX UCIOJIB30BAHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHellue cTpouTeIbHbIE MaTepualibl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobimeMpl 0e30mMacHOTO HMCTOJIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B OBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBE/ICHNE KAaYEeCTBEHHBIX PEAKIMil Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaXkawmue (QU3NYECKUe W XUMUYECKHE CBOMCTBA
rajoreHoB M UX COEAMHEHHUM (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
O3HAaKOMJIEHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpasmamMu  ceppl W €€  COeNMHEHHSIMH  (BO3MOXXHO  HCIOJb30BaHHE
BHJIEOMATEpPUAIIOB), HAOIOIEHUE Tpollecca OOYIJIMBaHUs caxapa MoJl JIeiCTBUEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, H3y4YCHUE XHUMHUYECKHX CBOWCTB
pa30aBIE€HHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakluu Ha cyibdar-
MOH W HaOJIOJIeHHE MNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBOMcTBamMu a3zora, ¢ochopa U HUX COCAUMHEHUN (BO3MOXHO MCIOJIb30BaHUE



BHJIEOMATEpUATIOB), oOpa3liaMu a30THBIX U PoCchHOPHBIX YI0OpEHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHWE U M3YYCHUE CBOWCTB aMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX peaklMii Ha MOH aMMOHUS U (PochaT-uOH U U3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIECUCTBUE KOHLICHTPUPOBAHHOW a30THOU KUCIIOTHI C MEABIO
(BO3MO>KHO HCIMOJIb30BAHUE BUJIEOMATEPUAIIOB), W3y4YEHUE MoJIeren
KPUCTAJIUTMYECKUX PEHIETOK anMmasa, rpaduta, ¢yaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOpPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM NPOTHBOTrasa, MoJiydeHue, coOupaHue, pacro3HaBaHUE W W3Y4YCHUE
CBOMCTB YIJICKMCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX pEakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl WU M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMIICHHE C
OPOAYKIHUEN CUIMKATHOW MPOMBIIIICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHelme HeMeTaIbl U UX COCIUHEHUS.

MeTta/uibl M UX COEMHEHMS

OO6mras xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux mnonoxeHus B llepuogumueckou cucreme xumuuyeckux nsiemeHtoB JI. .
MengeneeBa u crpoeHusi aTomoB. CTpoeHue MeTaioB. Merauinueckasi CBs3b U
METAJUIMYECKasi  KPUCTAIUIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUU Pl
HaIpsDKEHUH MeTauioB. DuU3nyeckrue U XMMUYECKHe CBOWCTBa MeTauioB. Oo1ue
crocoObl ToNydeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METANIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrutaBel (CTaidb, YYTyH, IIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[lemouHble MeTaJUIbl: NoJokeHUe B [lepuoanyueckoil cucteMe XUMHYECKHUX
sanementoB J[. . MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B MPUPOJE.
®u3nYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpus M Kanud. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COEeIMHEHUMH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHUd W KaJIbLWM: TOJIO)KEHUE B
[Tepuonuueckoit cucreme xumuueckux snemeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJeHue B Ipupoae. Pru3nuecKkrne 1 XMMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmume coequHeHHs] KalblMs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B llepnoanueckon cucteMe XUMUYECKHUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aTtoMa, HaxoxKJaeHue B mpupone. dusznueckue u
XUMHUYECKUE CBOMCTBA aIFOMUHMSA. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
AJFOMUHHSL.

Keneso: monoxenue B [lepnogudeckoit cucteMe XMMHYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aToma, HaxOXJIeHWE B npupone. dusnueckne u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U comu kenesa (1) u sxxenesa
(1), ux cocraB, CBOMCTBA U TIOJIyUYCHHE.

Xumuueckuit IKCnepumenm:



O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJIbLIUS W HATpUs C BOJOM (BO3MOXKHO HCIIOJB30BAaHUE BUJIEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BO3MOKHO  HCTOJB30BAaHUE  BUJEOMATEpPUANIOB), IMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX pPEaKIMii Ha WOHBI: MarHus, KaJblMs, AJIIOMUHUS, [IMHKA, XKeje3a
(1) u xene3a (1), mequ (1), HaOIIOACHME U ONUCAHKME MTPOIECCOB OKPAIIMBAHUS
IJJaMEHH WOHAMU HATpUs, Kalusig M KaiblUs (BO3MOXXHO UCIIOJIb30BaHUE
BUJIEOMAaTepUaoB), UCCe0BaHue aM(OTEPHBIX CBOMCTB TUJIPOKCUJIA ATTFOMUHHUS
U TUAPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «BakHeime
METaJUThl U UX COCTUHEHUS.

XuMHS U OKpYKaLIas cpeaa

BemectBa u maTepuanbsl B TMOBCEIHEBHOW >KM3HM 4YesnoBeka. besomacHoe
UCITOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObIiTy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaIoIIew cpenbl (NpeaenbHas T0mycTHMast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Posb XxumMuu B pelieHun 3KOJIOTHYECKUX
npoosieM.

Xumuueckuit IKCnepumenm:

U3y4yeHre o0pa3loB MaTepHalioB (CTEKJIO, CIUIABbI METAJUIOB, MOJMMEPHBIE
MaTepHuaJbl).

Mesrcnpeomemmnbwie cea3u

Peanuzanusa MeXNnpeaIMETHBIX CBA3€H IpPU M3YYEHUU XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHSTUM, TaK U MOHSATUMN, SIBISIOMIUXCA CUCTEMHBIMU MJI1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaAIUs, TMEePUOJUYHOCTb, HaAOIIOACHHE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJEb, SBICHUE, MNapPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTePHUAIIBI.

dusznka: Marepusi, aToM, OJCKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHI,
M30TOIbI, PAJUOaKTHUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUU 3aps/l, ITPOBOJHHUKH,
MTOJTYIIPOBOAHUKH,  JTUAJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, paCTBOPUMOCTb, KpUCTAJJINUECKast
peméTka, CIiaBbl, (PU3WYECKHUE BEIUYHMHBI, CAHMHHUIIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dortocunres, npixanuwe, Omocdepa, SKOCUCTEMA, MHHEPATHHBIC
yA0OpEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpalbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOIAaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPE3yJNbTaThl OCBOEHUSI MPOrPAMMBI  OCHOBHOI'O  OOIIETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHS XUMHUU B E€IUHCTBE Yy4eOHOU H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMM U HOPMaMU TIOBEACHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIUN 00YUaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl ~ OTPaXKAOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX IEHHOCTHBIX OpHUEHTAMH U
pacuIpeHue OMbITa JESITEILHOCTA Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIECHHSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAyKU B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJCTh JIOCTOBEPHOU HHpOpMAIUEH O
NEPEAOBBIX JOCTHKEHUSX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeIOBAaTEIbCKOM, TBOpPUECKOW W APYrUX  BUAAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITENbHOCTH MIpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/]JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JeATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHS MPUPOABI, B3aUMOCBA3IX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA TMOJIYYEHUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YHUTATEIbCKON KYyJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOU
JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CpEACTBAaMU HH(OPMAIIMOHHBIX
TEXHOJIOT UM,



UHTEpEC K OOYYEHHIO M TO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa30BaHMIO, MPOEKTHOW U  HCCIEIOBATEIbCKOU
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIaJIbHCUIIIEM

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
310pOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIlleHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

MHTEpEC K MPAKTUYECKOMY M3y4YeHHUI0 Ipodeccuil u Tpyaa pa3aIuyHoro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TNPUMEHEHMs] TPEIAMETHBIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIA BBIOOP
WHMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENTHOM MpoheCCUOHAIIBHOM JeATeIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CpeJIE;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

HKOJIOTHYECKH IIeJeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
O6e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nuecKoMy MU TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MACHOTO TOBEACHUS P paboTe C BEIIECTBAMH, & TAKXKE B CUTYAITUSX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJydaeMble MPU HU3YYCHUH XUMUU, IS
pelIeHUs 3a/1a4, CBI3aHHBIX C OKPYXAIOIIEH MTPUPOTHON CPEAOH, ISl TTOBBILICHUS
YPOBHSI  DKOJIOTHYECKON  KyJIbTYpbl, OCO3HAaHMs TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MpoOJeM M MyTeld UX pELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, FIKCIEPUMEHT U JIPYTOE.), KOTOPhIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax ¥ TMO3BOJISIIOT Ha
OCHOBE 3HAHWU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IEITOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YU4eOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHUBHBIE, PETYJISITUBHBIE), KOTOpbIe oOecneunBaoT (popMupoBaHUE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO yueOHOMU
NeSATEeIbHOCTH.



Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUS

Ba3oBble Joruveckue aeicTBus:

YMEHHS HCIIOJIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TP OCBOCHHH
3HAHHWHA: PACKPBIBATh CMBICT XUMUYECKHUX TMOHSATHH (BBIACIATh UX XapaKTCPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aWUMOCBS3b C JIPYTUMH TOHSATHSMH), HCIIOIH30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS H
KPUTEPHUH IS KIACCU(PUKAIMA XMUMHYCCKUX BEIIECTB M XUMHUYECKHX PEaKITUi,
yYCTaHABJIMBATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M MEXIYy OOBEKTAMU HW3y4YCHUS,
CTPOUTH JIOTUYCCKHUE PACCYXICHHs (MHIYKTHBHBIC, JCITYKTUBHBIC, 110 aHAJIOTHH),
JIeIaTh BBIBOJBI U 3aKTFOUCHHS;

YMCHHE TMPUMEHSATH B TIPOIECCe TO3HAHUS TOHATHS (NIPEIAMETHBIE W
METaInpeIMETHBIC), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3yEMbIE B XUMHUH,
peoOpPa30BBIBAThH IIMPOKO MPUMEHSIEMbBIC B XMMUU MOJICIBHBIC MPEICTABICHUS —
XAMHYECKUH 3HAaK (CHMBOJI DJIEMCHTA), XUMHUYeCKas (opmyia W ypaBHCHHE
XHMHYECKOW PEaKIMu — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a1a4, ¢ y4ETOM
BTUX MOJICIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPU30BATh CYIIECCTBCHHBIC
NPHU3HAKHA U3YYaeMbIX O0OBCKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYCCKHUX PEaAKITUH,
BBISIBJISATH ~ OOIIME  3aKOHOMEPHOCTH, NPHYUHHO-CICJICTBEHHBIC CBSI3U |
NPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

Ba3oBnble uccienoBarejabcKkue 1eHCTBHA.

YMEHHE HCIIOJIb30BaTh TOCTABJICHHBIE BOIPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHMSA, a TAaK)K€ B KAauyeCTBE OCHOBBI JUIsi (POPMHUPOBAHHS THUIOTE3BI TIO
MPOBEPKE MPaBUILHOCTH BBICKA3bIBACMBIX CY)KICHUH;

NprOOpETCHUE OMbITa IO IUIAHHPOBAHWIO, OPTaHU3alMd W TPOBEICHHIO
YUYEHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaOIIoJaTh 3a XOIOM IIpollecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3yNbTaT, (POpMyIHpoOBaTh 00OOIICHUS H
BBIBOIBI TI0 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, HCCIEIOBAHUS, COCTABIATH OTYET
0 MpojieaHHoM pabdore.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, aHAIW3UPOBATH U WHTEPIPETUPOBATH HH(POPMAIHIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyIaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAsE JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKU OIICHUBATH MNPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yYMEHHE TPUMEHSTh Pa3IMYHBIE METOJBI W 3ampOChl MPHU MOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEEeIEHHOTO TUTIA, TPUOOPETEHNE OTbITa B
00JacTH  WMCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHNE KYJIbTYypOH aKTUBHOTO MCTIOJIB30BAHMS PA3IMUHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTHUMANTBHYIO (hopMy TIpeacTaBiieHus HH)OpMAIUU |



WJUTIOCTPUPOBATh PEIIAEMBIE 33J1a4d  HECJOKHBIMUA CXEMaMH, JuarpaMMaMu,
OpyruMH popMaMu rpauKy U UX KOMOMHAIUSMU;

yMEHUE WCHOJIb30BaTh M aHAJIM3UPOBaTh B TIpoliecce y4eOHOU W
HCCIIEIOBATEIBCKON NESITEILHOCTH MH(DOPMAIIMIO O BIUSHUM MPOMBIIIICHHOCTH,
CEIIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOWIEH TPUPOTHOMN
Cpenbl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJaBaTh BONPOCHl (B XoAe JAuaiora W (WIH) JTUCKYCCHH) TIO
CylIeCTBY  OOCyXjgaeModW  TeMmbl, (QopMyIupoBaTh CBOM  IPEIJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS TIPEJIJIOKEHHOM 3a/1a4u;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATeIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJiaTh Mpe3eHTAIUI0
PE3YIbTATOB BBHITIOJIHEHUSI XUMHYECKOTO HKCIEpUMEHTa (J1a00paTOpHOTO OIbITA,
71a00paTOpHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

yMEHUS Yy4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEJIILHOM M HCCJIEAOBATENbCKOW  ACATEIIBHOCTA  MNPU  PELUICHUHU
BO3HHMKAIOIIMX TPOOJEeM Ha OCHOBE y4E€Ta OOIIMX HHTEPECOB W COTJIACOBAHUSI
no3unuii (00CYXaeHUsI, 0OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPJAUHAIIUS
COBMECTHBIX JCWUCTBUM, ONpEACICHUEe KPUTEPUEB MO OIEHKE KayecTBa
BBIMIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIE yUeOHbIE 1eiiCTBUA:

YMEHUE CAMOCTOSITENIBHO OINPEEsATh LENN AESTEIbHOCTH, IJIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeIIbHOCTD, BBIOMpaTh Hanbosee 3G (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTABJISTh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM NPU BBIIIOJHEHUM 3aJaHUA C YYETOM
MOJIyYeHUS HOBBIX 3HAHUM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOIO pPE3yibTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPe/1JIaraeMbl€ B YCIOBUU 3aIaHUI.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTaTOB IO OCBOEHUIO 00S3aTEIbHOIO
collepKaHMs, YCTAaHOBJICHHOTO JIaHHOW denepanbHOl pabodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIONMMUCA HAy4YHBIC 3HAHUS, YMEHHUS U CIOCOOBI
NEeUCTBUM, crermuduYeckue ISl MPEeAMETHOM 00gacTu  «XHUMHS», BHUIbBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUSA, €ro UWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIUSX.

K koHily oOyudenus B 8 ki1acce npeMeTHbIE pe3yJibTaTbl HA 0230BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PpACKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHSITHH: aTOM, MOJIEKYJa,

XUMHYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpPOHAS. U HEOJHOPOJIHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U



MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas 10Js1 XUMUYECKOTO AJIEMEHTA B COEAMHEHUH, MOJIAPHBII 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XMMHYECKas PEeaKius, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHECHUS, PEAKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- U dHJOTEPMUUYECKHUE PEaKUUU, TEIUIOBOM 3PEeKT peakuuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHash OpOuTajlb, pPaguycC
aToMa, XMMHYECKAasl CBS3b, MOJAPHAS W HEMOJsSIpHAs KOBAJEHTHAsl CBS3b,
VWOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PacTBOpP, MaccoBas J0Jid BEIIECTBa
(MpoIreHTHAsT KOHIIEHTPAIIKsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHSATUU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISi COCTaBJICHHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHII;

OTIPENICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCJIEHMsI  DJIEMEHTOB B  OMHApHBIX  COCJIUHCHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCIUHEHHM IO
dbopmynaM, BHJ XUMHYECKOW CBs3u (KOBAJICHTHass W HOHHAas) B
HEOPraHWYECKUX COCJTUHECHUSAX;

packpeiBath cmbicn [lepuomuueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoioxkeHus B [lepmoamueckoid cucreme,
3aKOHOB COXpPAaHEHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHs], 3aKOHa ABOTaIpO;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio ¢dopmy [lepuonnueckoii
CUCTEMBbl XUMHUUYECKUX DJIIEMEHTOB: pa3IU4aThb MOHATUSA «TJIaBHAs
noarpynna (A-rpymma)» u «rmobdoyHas noarpymnmna (b-rpymnma)y, Manbie u
OOJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckas cucrema XuMuueckux diementoB JI. W.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB | 3apsj sapa, o0IIee YUCIO 3IIEKTPOHOB
U pacnpeiesIeHUE UX MO IEKTPOHHBIM CIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepu3oBaTh (OMHCHIBaTh) OOILIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAasi ONMHCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KaUECTBEHHOTO
COCTaBa, BO3MOYKHOCTH TMPOTEKAaHHS XHWMHUYECKUX [MPEBpAlICHUN B
Pa3JIUYHBIX YCIOBUAX;



BBIYHUCIISITh OTHOCUTEJIBHYIO MOJEKYJISPHYIO M  MOJIIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJNIO XHMHYECKOr0 JJieMeHTa 1o Qopmyre
COCIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIINy;

IPUMEHATh OCHOBHBIE OINEpallUd MBICIUTEIHHON AEATETLHOCTH — aHaIN3
U CHHTE3, CpaBHEHHE, O0O0OIICHUE, CHUCTeMaTH3allHio, KiacCU(UKAIHUIO,
BBISIBIICHUE MPUYUHHO--CJICJACTBEHHBIX CBSI3€H — ISl M3yUYCHHs] CBOMCTB
BEIIECTB W XUMHYECKUX pEaKIUH, ECTECTBEHHO-HAYUHbIE METO]IbI
NMO3HAHUS — HaAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAHUE, AIKCICPUMEHT
(peanbHbIN U MBICJICHHBIN);

cieioBaTh ~ NpaBWJaM  TOJb30BaHUST ~ XUMHUYECKOM  mocymoil |
nabopaTopHbIM 00OpYAOBaHHMEM, a TaKXKe MpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOTHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB IO TMOJYYCHUIO M COOHpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJIa M KHUCIOPOJA), NPHUTOTOBICHUIO
PacTBOPOB C OMPENEIIEHHOW MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBaTh M TMPOBOAUTHL  XUMHYECKHUE  DKCIIEPUMEHTHI  T10
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ TTOMOIIBbIO0 HHIUKATOPOB
(makmyc, dheHondTanent, METUIOPAHX U IPYTHE).

K xoniy o6yuenus B 9 kiacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHH: XUMHUUYECKUU
AJEMEHT, aTOM, MOJEKYyJa, WOH, KaTUOH, aHUOH, IPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTDh, CTEIEHBb
OKHUCJICHHSI, XUMHYECKasl peaKIlysi, XUMHUYECKasi CBs3b, TEIUIOBON A(dekT
peakuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJNEKTPOJIUTBI, JJIEKTPOJUTUYECKAs IUCCOLMUALNS, PEAKUUA HOHHOTO
oOMeHa, KaTainm3aTrop, XWMHYECKOE paBHOBECHE, OOpaTHUMbie U
HEeoOpaTUMBIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAHOBJICHHE,
ajoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAasi,
METaJUIM4ecKas), KpUCTaJUIM4ecKas pemi€Tka, KOppo3us METaJUIoB,
CIUIaBbl, CKOPOCTb XHMHUYECKOM pEaKUHUH, IPEAEIbHO JIOIyCTUMAas
koHueHTpanus [[JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX IIOHSATHU W
OPUMEHATH 3TH HOHSTUS IPU OMUCAHUU BEUIECTB U UX MPEBPALCHHII;
UCIIOJIb30BaTh XUMHUYECKYID CHUMBOJHUKY JUIsl COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIUYHOrO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeIeIEHHOMY KJIAcCy COEIMHEHUH 1o QopmysiaM, BUJ XUMHUYECKOU



CBA3M (KOBAJICHTHAsl, MOHHAs, METaNINYECKas) B HEOPraHMYECKHUX
COEIMHEHHUSX, 3aps/i MOHA MO XUMUYECKOM (QopMylie, XapakTrep cpeisl B
BOJIHBIX PAacTBOpPax HEOPTaHMYECKUX COEAUMHEHUH, TUI KPUCTANIMYECKOU
PELIETKN KOHKPETHOIO BEUIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona [[. U. MennpeneeBa u
JEMOHCTPUPOBATh €ro MNOHUMaHWe: OMNHUCHhIBATH M XapaKTepU30BaTh
Tabinunyto ¢opmy llepuoanyeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB:
paznuyarh MOHATUS «ri1aBHasg noarpymnmna (A-rpynma)» M «noOo4Has
noarpynna (b-rpynma)», manble u OOJBIINE TEPUOABI, COOTHOCUTH
0o003HayeHusl, KOTOpbIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XaPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUUYECKHUX
AJIEeMEHTOB (COCTaB U 3apsja  sjapa, oOllee 4YHUCIO JJIEKTPOHOB U
pacrpesieieHue HMX MO0 DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUU B
npenenax MajblX MEPUOJ0B U TIABHBIX MOATPYMI ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(UIUPOBATH XUMUYECKHUE DJIEMEHThI, HEOPraHMYECKUE BEIECTBa,
XUMHYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKlUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 U3MEHEHHUIO CTEIEeHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME U CHenUupUYECKUEe XUMUYECKHE
CBOMCTBa TIPOCTBIX M CJOXHBIX BELIECTB, MOATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPaBHEHHUS AJIEKTPOJIUTHYECKOM JUCCOLMALMM  KHUCIOT,
IEJIOYEH U COJIEU, TIOJTHBIE U COKPAIIEHHBIC YPABHEHHUS PEAKIMd NOHHOTO
oOMeHa, ypaBHEHHUS pEakluid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOW CBSI3U MEXY BEIIECTBAMH PA3IMYHbBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMA
HIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOIO OanaHca 3TUX pPeaKlnii;
IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHA,
BO3MOKHOCTH TMPOTEKAHHMSI XMMHUYECKHUX NPEBpAIllCeHUNd B Pa3IUUHBIX
YCIIOBUSIX;

BBIUHCIISIT OTHOCUTENBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmye
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

coOmoaTh  TpaBWja  TOJIB30BAHUS ~ XUMHUYECKOW  TMOCYJIOH U
nabopaTopHbiM O0OpYJOBAaHHMEM, a TakXke MpaBWwia oOpalieHuss ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO



7a00paTOPHBIX XHMHYECKHUX OMNBITOB 10 TOJYYCHHIO W COOHUpaHUIO
ra3o000pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

MPOBOJAUTh  PEAKIMH, TOATBEPKIAIOIMINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMHI-,
uoaua-, kapoonat-, ¢ocdar-, cuiMkar-, Ccylib(aT-, THUAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIWE B
BOJIHBIX pacTBOpPaX HEOPTaHUYECKHUX BEIIECTB;

NPUMEHSTH OCHOBHBIC OIEpAIlMU MBICIIUTEIILHON JACATEIBPHOCTH — aHAIIN3
U CHUHTE3, CcpaBHeHHEe, O0O0O0O0IeHrne, CHUCTeMaTH3alllio, BBHISBICHUE
NIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JIJI1 W3YYCHHS CBOWCTB BEIIECTB H
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOABl TIO3HAHHS —
HAOJIFOJICHHE, M3MEpPEHUE, MOJCIIMPOBAHUE, JKCIICPUMEHT (pCaIbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK
' MIPAKTHYECKOU JIEATEIbHOCTH https://m.edsoo.ru/7f41837c
L ): ]
19 BemectBa 1 xuMu4yeckue 16 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 21
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 1 bubnuoreka [IOK
' 00 okcHax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonstue 06 bu6moreka [IOK
2.3 6 1 1
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 31

Pasnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumuiyeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN

3.1

[Iepronnueckuii 3aK0H U
[Iepuonnueckas cucrema

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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XUMUYeCcKuX dneMeHToB 1. Y.
Memnpene-eBa. CTpoeHue aroma

XUMHYECKAA CBA3b.

bubnuorek K
32 ORHCIHTENBHO- 8 httrfsj?//g.:dsz(])_.lr?/?f4l837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubnunoreka IHOK
Hrroro no pasziey 15 https:// m.edSO(])_.[ ru/7f41837c
Pe3epBHOE Bpemst 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 6 1 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 9 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OOm1ast XxapakKTepUCTUKAa XUMUYESCKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 7 1 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COCITMHCHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 8 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COCITMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 9 1 1 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 28

Pazpea 3.

MeTaNjIbl 4 X COeAMHEHUSA



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

. bubnmoreka [JOK
3.1 Obmpue cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
N bubmmoreka [JOK
3.2 Baxueiiime MeTajuibl 1 UX COCTUHEHUS 14 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 18
Paznen 4. Xumus u okpy»amomias cpeaa
4.1 B B KU3HU YEJIOBEKA 2 bubnmorexa [TOK
' CILECTBA 1 MATCpHAIbI . https://m.edso0o.ru/7f41a636
Hroro no pazgeny 2
p 0 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumun. Xumus Kak 4acThb
1 ecTecTBO3HaHMs. BerecTBa u ux 1 bubmmorera [JOK
. e https://m.edsoo.ru/ff0d210c
CBOWCTBA.
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[Tpaktruueckast padota Ne 1 «IIpuemsl
3 0e30macHoil paboThl ¢ 000PYIOBAHUEM 1 1 bubmorexa LOK
P Py " https://m.edsoo.ru/ff0d23dc
u BemecTBaMu. CTpOCHHE IJIAMEHHU.

4 Uuctele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK

a . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 A e . 1
TOMBL, MOJCKYIBL H HOHR https://m.edsoo.ru/ff0d2a6¢c
BemectBa MOneKynspHOTO U

7 HEMOJIEKYJIIPHO CTPOCHUS. 1 bubnuoreka [JOK
Kpucranmnumueckue pemerku. [Ipocteie https://m.edsoo.ru/ff0d2a6¢c
U CJIOKHBIE BEIIECTBA

3 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

9 OtHOcCHTENnbHAS aTOMHAs Macca 1 bu6mmoreka [JOK
XAMHAYECKOTO JIEMEHTA. https://m.edsoo.ru/ff0d323c
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X A .
meckie opmysl. Manexe https://m.edsoo.ru/ff0d2eae
Koaddunuent.
OTHOCHUTENBHAS MOJIEKYJISIpHAsl Macca.
11 BrrunciaeHus mo XuMHYECKUM bubmorexa LHOK
https://m.edso0.ru/ff0d61c6
dbopmynam

12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c
BaJleHTHOCTh XUMHUYECKUX 3JIEMEHTOB.

13 OmnpezeneHre BAJICHTHOCTH T10 bubmorexa HOK

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

14 CocraBiieHre XuMU4eCKuX (HopMyI 1o bubmuorexa [JOK
BaJICHTHOCTH. https://m.edsoo.ru/ff0d3al6

15 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubnmorexa [JOK

YA v https://m.edsoo.ru/ff0d2d50
duszndecKkrue 1 XHMUUIECKHE SIBJICHUSI.

16 Xumnuaeckas peaxius. [IpusHaku Bubnmorexa [JOK

peaiii. Hp . https://m.edsoo.ru/ff0d37fa
MPOTEKAHUSI XUMUYECKUX PEAKITUH.

17 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Knaccudukanus XuMuueckux peakiui

18 (coennHEHMS, PA3JIOKEHUS bubmmorexa [TOK

g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)

19 KonudecTtBo BemecTBa. Moib. bubnuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
BrrunciaeHus: KoaudecTBa, MacChl

20 BEIIIECTBA 110 YPABHCHHUAM XUMHUYECKUX bubmorexa HOK

H . P https://m.edsoo.ru/ff0d5708
peakiuit

21 KonTtponpHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa U XUMHYECKHE PCaKnum»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

22 . K —
BOSAYXA. RHCIOPOA = SICMEHT https://m.edsoo.ru/ffod448e
MIPOCTOE BEILIECTBO.
duznyeckre 1 XUMHUYECKHE CBOMICTBA
23 KHCJIOpOJia (peaKuy OKUCICHUS bubmorexa LHOK
poJia {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOplI nostyueHust KUCIopo/ia B
24 71a00paTOPHH U IIPOMBIIIIEHHOCTH bubmiorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
[IpaxTueckas padota Ne 3 o Teme
25 «[Tomyuenne u cooupanme KUCiIopoaa bubnmorexa LOK
1 onp poss, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE ero CBOMCTBY
bu6moreka [IOK
26 O30H. Al .
30H JIOTPOTIHA KHEIO0pOAa https://m.edsoo.ru/ff0d4790
Tommmso (HedThb, Yroiab U METAH).
27 3ar HSHGI-EI/qu];OS a a, CII0COOBI zzro bubmorexa HOK
p yEd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
28 Boaopon — sneMeHT u mpoctoe bubnuoreka [IOK
BeniecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
29 dOu3ndecKnue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ffod4ddo
CriocoOsl mostyueHust BOAOPOIa B bubnuoreka [JOK
30
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas pabota Ne 4 o Teme
31 «ITonmyyenne u cobnpanue Bogopoaa bubmorexa LIOK
ya . p AOPOAE, https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBOMCTBY
bu6mmoreka [JOK
32 I1
OIUITHE O KHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
33 MonsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK

ABoraapo

https://m.edsoo.ru/ff0d542e
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Brruncienus o0béMa, KOJIMYECTBA

34 BEII[ECTBA ra3a 10 €r0 U3BECTHOM bubmorexa LOK
My https://m.edso0.ru/ffod55a0
KOJIMYECTBY BELIECTBA WK 00BEMY
Brrunciienus 006MOB ra3os 10
35 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa HOK
P .. peaitt . https.//m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHIH Ta30B
Bopa: cocras, ¢pusznyeckue CBOMCTBA,
36 HaAXO0XJIEHHUE B IIPUPOJIE, CIIOCOOBI bubnmorexa LOK
PHpOJIE, https://m.edsoo.ru/ff0d59e2
OYHCTKH.
bubmmoreka [{OK
37 XUMHYECKHE CBOMCTBA BOIbI
a https://m.edsoo.ru/ff0d587a
Bopa xak pactBoputens. HacbileHHnbie
38 ¥ HEHACBII[EHHBIE paCcTBOPLI. MaccoBas bubmorexa LOK
p Pl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
39 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeaeIEHHON MacCOBOM J0Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
[ToBTOpeHUE M 0000IIEHNE TTO TEME
40 "Kucnopox", "Bomopoxn", "Boma Eubmaorexa HOK
P L PO’ ’ https://m.eds00.ru/00ad9ch?2
PactBopsI".
41 KounTtponsnas pabora No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
42 Oxcuppl: cocTaB, KiaccupuKanus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenne u XuMHUYECKUE CBOMCTBA
43 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmnorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
44 OcHoBaHus: cOCTaB, K1accuuKaius, bubnunoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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45 [TonyueHnue u XuMu4eCKHE CBOWCTBA bubmuorexa [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
46 Kucnotsl: cocras, knaccudukarmus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
47 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
48 cnocoi(ilf TOJT )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [JOK
Ny YHCHI, https://m.eds00.ru/00ad9474
CBOMCTBa
49 I'eneTnueckas cBsi3b MKy KJaccaMHu bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
[IpakTueckas padota Ne 6. Pemenue
50 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
51 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM. pElIeHHE TPAKTUYECKUX 3a]1ay. https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
52 "OCHOBHBIE KJIACChl HCOPraHMYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MONBITKHM KIacCUpUKAITIT
53 XUMHYECKHUX 3yieMeHTOB. [lonsaTre o bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
54 [Tepuoaudeckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
55 Ileproawl, TPyIIIbL, TOATPYIIIBI bubmnorexa [IOK
P > TPYITHBL 26 https://m.edsoo.ru/00ada52¢c
56 Crpoenue atromoB. CocTaB aTOMHBIX bubnmnoreka [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342
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CTpoeHue EKTPOHHBIX 000JI04EK

bubmuoreka [JOK

o7 aToMOB 3JieMeHTOB [lepuoanueckoit htts://m.edsoo.ru/00adagbe
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
58 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa ajis
pa3BUTHUS HayKu U ipakTtuku. []. 1. bubnuoreka [JOK
59 I
MenneneeB — y4E€HBIN, MTEAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
60 DIIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubmuorexa [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
61 Hontast XuMitieckas cBsh https://m.edsoo.ru/00adac34
62 KoBaneHntHas nonsipHas XuMU4ecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenoasipHasi XUMUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
o4 (CTenet OKUCIeHILA https://m.edsoo.ru/00adae28
OKHCAUTENHEHO-BOCCTAHOBUTEIHLHBIC
65 peakuuu. OKUCIUTETH- bubmorexa LOK
https://m.edso0.ru/00adb076
BOCCTaHOBUTEJIH.
O600marmuil ypok o TeMam
66 "Xumnueckas cBs3b. CTpoeHue Bubmmorexa LIOK
" https://m.edso0.ru/00adb076
BEIlIECTBA.
67 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
«Ctpoenue aroma. XMMHUYECKasl CBA3bY https://m.edsoo.ru/00adb486
68 OO6o01IeHre U cucTeMaTru3arus bubmuoreka [JOK
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3HaHUMU. https://m.edsoo.ru/ff0d40c4
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOI'PAMME
9 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
[lepnoanueckuit 3aK0H.
[Tepuonnueckas cucrema 1 bubnuoreka [JOK
XUMHUYECKHX djieMeHToB []. 1. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMUYECKHX AJIEMEHTOB 1 bubamorera LOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexka [JOK
HEOpPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunan xuMuueckoii CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KounTtponsnas padora Nel mo teme
«[ToBTOpEeHue u yrnyOneHue 3HaHUM 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca
Knaccudukarnus XuMHUYECKUX
peakuuil o pa3aIMYHbIM IIPU3HAKAM. 1 bubnuoreka [IOK
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/00adbcb0
peakuumn
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7 CocraBiieHHE OKHCIIUTEIbHO- bubnmoreka [JOK
BOCCTAaHOBUTEIIBHBIX PEAKLIUMN. https://m.edsoo.ru/00adcade

8 TennoBoit 3¢ heKT XUMHUECKUX bubmuoreka [IOK
peakuumii. Pacuérsl no TXY https://m.edsoo.ru/00ad9ch2
[ToHATHE O CKOPOCTH XUMHUYECKON bubnuorexa [JOK

9
peakuuu. https://m.edsoo.ru/00adbe9a
[IpakTnueckas padora Ne 1.

10 «M3yueHue BIUSHUS yCIOBUI bubnuoreka [JOK
MIPOBEJACHUS XUMUYECKON PEaKI[UU Ha https://m.edsoo.ru/00addbfa
€e CKOpocCTh'".

OO6patumbie 1 HEOOpaTUMBIE
11 pealzcunn. [lonsiTne (l:)) XUMUYECKOM Bubnuorexa LTOK
https://m.edsoo.ru/00adc28c
PaBHOBECHH.
CymHocTth mpoliecca bu6moreka [IOK

12 .

AIEKTPOJIUTUYECKON AUCCOIUALINHT https://m.edsoo.ru/00adcd68

13 XuMHYECKHe CBOMCTBA KHCIIOT, bubmuorexa [JOK
OCHOBaHMH U coJjiekl B ceeTe T/ https://m.edsoo.ru/00add5d8

14 Crnalbbie ¥ CHIIbHBIE DJICKTPOJIUTHI. bubnuoreka [JOK
Crene”b IUcCOIManun https://m.edsoo.ru/00add8h2

15 Peakiiun nonHOr0 0OMeHa 1 yCIIOBHS bu6mmoreka [JOK
UX MIPOTEKAHUs https://m.edsoo.ru/00add448

16 CocraBneHue ypaBHEHUI HOHHOTO bubnuoreka [IOK
oOMeHa https://m.edsoo.ru/00addd12

17 [TonsaTHe o rumpoause coei bubmmorexa [JOK

https://m.edsoo.ru/00add9d4
IIpakTtuyeckas pabora Ne 2. Pemenue

18 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME bubnunoreka [JOK
"CBoMCTBa KHCJIOT, OCHOBAaHHH U https://m.edsoo.ru/00aelae8
COJIEH KaK 3JIEKTPOJIUTOB"

19 O06o01IeHre 1 cucTeMaTHu3arus bubmuoreka [JOK
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3HaHUU. Pelenne npakTu4ecKkux

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

3a7a4
KonTtponeHas padota Ne2 mo teme
20 «DIIEKTPOJIUTHYCSCKAS TUCCOLMAIIHS bubmorera [JOK
p ' https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIUU B PACTBOPaX»

21 OO61ast XxapakTepuCTHKA raJOTeHOB. bubnuorexa [JOK
XHUMHUYECKHE CBOMCTBA XJIOPA. https://m.edsoo.ru/00addfe?
XnopoBogopoa. CoJisiHast KHCIIOTA,

22 XUMHUYECKHE CBOMCTBA, MOJTyUYCHUE bubmmorera [JOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
Berarcnenus o ypaBHEHUAM
23 XUMHUYECKUX peaKIMii, eClIM OJUH U3 bubmorexa OK
peaKuuH, a https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
[IpakTnueckas padota Ne 3 o Teme
24 «ConsHast KHCIIOTa, H3yUYCHHE e bubmorexa TOK
N > 1A https://m.edsoo.ru/00ade348
CBOMCTB»
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
bu6mmoreka [IOK
25 VIA-rpynns. [lonoxxenune kuciopoa
https://m.edsoo.ru/00ade64a
u cepol B [ICXD.
AJtoTpoTniHBIE MOTU(UKAITUN CEPBI.

26 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [JOK
B IIpupoJie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

bubnuoreka [JOK
27 C .C .
epososopoz. Cymbpue: https://m.edsoo.ru/00ade802

08 Oxcuna cepsl (1V). Cepuucras bubnunoreka [JOK
KHCJI0Ta U €€ COJIU https://m.edsoo.ru/00ael5e8

29 Oxcup cepsl (VI). CepHas kuciora u bubnmuoreka [JOK
€e CoJIx https://m.edsoo.ru/00adea28

30 Brruncnenue MmaccoBoii 10U BEIXOJa bu6nmoreka [JOK
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https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00adea28

IIPOJIyKTa peaKuu

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

[Ipaktudeckas padora Ne 4. Pemenue

bubmuoreka [JOK

31
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME httos://m.edsoo.ru/00ae0bf2
«Kucnopoa u cepa»

OO61rast xapaKTepUCTUKA SJIEMEHTOB

32 VA-rpynisl. A30T, paclipoCTpaHEeHHE bubnuorexa [JOK
B Npupoje, puznueckue u https://m.edsoo.ru/00adeea6
XHMHUYECKHE CBOMCTBA
AmMuak, ero ¢usnueckue u

33 XUMUYECKHUE CBOMCTBA, MOTYYCHUE U bubmorera [JOK

’ v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
bu6moreka [IOK
34 C .
O AMMOTIL https://m.edsoo.ru/00adec8a
[IpakTnueckas padota Ne 5 o Teme
35 «ITomydyenne aMmmMuaka, U3y4eHUE €ro bubmorexa OK
N i - H3YH https://m.edsoo.ru/00adf180
CBOMCTB»

36 A3oTHas kucnora, e€ Gpusndeckue u bubnuoreka [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX

37 00peHunii. XUMUYECKOE bubmmorexa [JOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEeH Cpeibl
COEIMHEHUSIMU a30Ta

38 ®docdop. Ero cBoiictBa. AyutoTponus bubnnoreka [JOK
dbocdopa. https://m.edsoo.ru/00adfc20
Oxkcun dpochopa (V). @ochopuas

39 KI/ICJ‘I(?TSJ u j; SOJIE/IV)QOC(I)(()I) IfLIe Bubmmorexa LIOK

' P https://m.edso0.ru/00adf68a
ynoopeHus.

40 VYrnepon, pacnpocTpaHeHuE B bubnunoreka [JOK

npuponae, (I)I/IBI/I‘ICCKI/IC U XUMHYCCKUC

https://m.edsoo.ru/00adfd9c
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CBOICTBa

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

41 DKOJIOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHOM yriepoaa (1V)

N bubnuorexa [JOK

42 YroibHas KHEIOTa H e€ con https://m.edso00.ru/00ae006¢
[IpaxTueckas padota Ne 6 o Teme

43 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"

[TepBoHauaNbHBIE TIOHATHS 00
44 OpPraHNYECKHUX BEHIECTBAX KaK O bubnmorexa [JOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
. bu6mmoreka [IOK

45 Kpennit. Okcn ipetiis (IV). https://m.edso0.ru/00ae080a

46 KpemHueBas kucioTa u €€ Cou. bubnuoreka [IOK
Crekno. IlemenT. https://m.edso00.ru/00ae4270

47 O0o00IIeHNE B CHCTEMAaTH3aLIHs bubnmuoreka [JOK
3HaHuil no teme "Hemeransr" https://m.edsoo.ru/00ae0dOa
KontponpHas padota Ne3 mo teme

48 «Baxueime HeMeTauIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO61rast XxapaKTepUCTUKAa XUMHUYECKHUX
AJIEMEHTOB — METaJIOB.

49 Metannuueckas CBSI3b U bu6mmoreka [JOK
MeTaJUIMYECKasi KpUCTaUIMIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJIIOB

50 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6nmoreka [JOK
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DIEKTPOXUMHUYECKUN PSiJT
HaIIpSHKEHUH METaJUIOB

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

O0m1re cnocoObl MOTyYeHUs
mertauioB. CruiaBel. Beruucienus no

bubmmoreka [{OK

°1 YPABHEHHSAM XHMIHECKIX PeaKLiit, https://m.edsoo.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
52 [ToHsTHE O KOPPO3WH METAIIOB bubmorexa HOK
https://m.edso0.ru/00ael278
bubmmoreka [{OK
53 [enotmpie meTarel https:// m.edSO(])_.[ ru/00ael4b?2
54 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
Kajus https://m.edso0.ru/00ael4b?2
55 [[lerouyHO3EMENBHBIE METAILITBI — bubmuorexa [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
56 JKEcTKoCTh BOABI M CIIOCOOBI €& bubmuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
57 Pemenne nmpakTudeckux 3amaad
. bu6mmoreka [JOK
>8 Adtiomuiii https:// m.edsoc%.I ru/00aelc64
59 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [JOK
TUJIPOKCHUIA ATFOMUHMSL. https://m.edsoo.ru/00aelc64
60 Weneso bubmuoreka [JOK
https://m.edso00.ru/00ae1d86
61 OKcHIBI, THAPOKCUIBI M COJTH JKeJe3a bu6mmoreka [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
62 OO6o01IeHre 1 cucTeMaTHU3aIus
3HaHUH 1Mo Teme "MeTain!"
63 IIpaktuyeckas pabora Ne 7. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/ia4 1O TCMC

https://m.edsoo0.ru/00ae3de8
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«BaxHeun1me MeTajuibl 1 UX
COEIUHEHUS

Beluncienus 1o ypaBHeHHUIM
XUMUYECKUX PEAKLUH, €CIIU OJIUH U3
peareHToB AaH B H30BITKE WIIH

bubmmoreka [{OK

64 COIEPKUT IpUMeECH. Beruucnenus L https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakiuu
65 O06o01eHre U cucTeMaTu3arus 1
3HaHu# 1o Teme "MeTabr"
KonTponbnas pabora Ne4 no teme
66 «Baxkueime MeTaIbl ¥ UX 1
COCTMHCHUS
67 BeniectBa u matepuansl B 1 bubmuorexa [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
68 XHUMHUYECKOE 3arpsi3HEHNE 1 bubnuoreka [IOK
OKpY)Karollen cpeibl https://m.edsoo.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

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

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimoHepHoe 00IIECTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111€CTBO

«M3parenscTBO «IIpocBemieHne

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

H.H. I'apa "Xumus" ypoku B 8-9 kiacce, AO "lIpocsemenue"

[Toypounsie pa3zpabotku ypokoB xumuu, tuHuss Y MK Pynsutuc I'.E. 6a30Bsrii
ypoBeHb, AO "IIpocBenienue"

M.A.Pg6oBa, YV.}JO.Hesckas, P.B.JIunko «Tectel mo xumuu 8-9 xitacc», - M.:
Ok3ameH, 2019r.

A.M. Panenxuii "KoHTponbHbIE paboThI 0 XUMHH B 8-9 Kinaccax" M.

"IIpocsenienue"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mmotexa [IOK https://myschool.edu.ru/

http://www.chemnet.ru I'azeta «Xumust» komiekius [{OP:

http://him.1september.ru Enunas IIpenMeTHast KOICKIUS « XAMUS»
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