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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJIICHA Ha OCHOBE TpeOOBaHMWU K pe3yJibTaTaM OCBOECHHUS OCHOBHOM
oOpa3oBaTeIbHOMN pOrpamMMbl OCHOBHOT'O o01ero oOpa3oBaHus,
npeactaBiaeHHbx B GI'OC OO0, a Takxke Ha OCHOBe denepanbHOl paboueit
MporpaMMbl BOCHUTAaHUA W C YYETOM KOHILIEMNIMM MPENoAaBaHUsl y4yeOHOro
npeaMera « XMMHUsD» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xumuu Aa€T MpeEACTaBICHHE O IEAX, OOIIel CcTpaTreruu
oOydeHMs, BOCHUTaHUS W Pa3BUTHS OOyYaroOUIUXCsl CpPEICTBAMH y4eOHOTrO
MpeAMeTa,  yCTaHaBIMBAaeT  00s3aTeIbHOE  NPEIMETHOE  COAEpIKAHUE,
MpeayCMaTpUBaeT pacHpelieIeHue €ro mo Kiaaccam M CTPYKTYPHUpPOBaHHE I10
pazzienaM M TeMaM MPOrpaMMbl MO XHUMHH, OMNPEAENAET KOJIMYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU COJIepKaHMs, PEKOMEHAYEMYIO
MOCJIEIOBATENbHOCTh ~HU3YyUYEHUS XUMUU C YYETOM MEKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€M, JIOTMKA Y4Ye€OHOro IIpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, ONpPEaeIsIeT BO3MOXHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTesibHOM
MporpamMMbl Ha YPOBHE OCHOBHOT'O OOILIET0 00pa3oBaHMs, a TaKke TpeOOBaHUI K
pe3ynbTataM OOy4YeHHs XUMHUHM Ha YpOBHE LEJeH H3y4YeHHs MpeaMera |
OCHOBHBIX BMJIOB y4€OHO-II0O3HABATEIbHON JEATEIBHOCTH OOYy4Yarollerocs Io
OCBOCHHIO YUE€OHOTO COJICPIKAHMSL.

3HaHWEe XUMHUHU CIY>KUT OCHOBOM uisi (OPMHUPOBAHHUS MHUPOBO33PEHUS
00y4aroIIerocs, ero MpeacTaBICHU 0 MaTepUAIbHOM €AMHCTBE MHUPA, BAKHYIO
poiib urparoT GOpMHUpPyEMbIE€ XMMHEH MPEACTABICHUS O B3aUMOIPEBPAIECHUIX
SHEPrUy U 00 DBOJIOLMH BEIIECTB B MPUPOJE, O MYTAX PELICHUs TI00aIbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOW, HIHEPrETHUYECKOM,
MTUIIEBOM ¥ KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUS.

N3ydyenue xumuu:

CIIOCOOCTBYET peayiu3alliid BO3MOXKHOCTEH JUIsl caMOpa3BUTUA M (DOPMUPOBAHMS
KYJIbTYpbI JINYHOCTH, €€ 0011el U (yHKIHOHATBHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEN
oOyyaroluxcs, HaBBIKOB WX CaMOCTOSTENbHOM Yy4eOHOH JAesITeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX W UCCIENOBATEIbCKUX YMEHHUH, HEOOXOIUMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCHOHATBHOMN NEATENbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYyYHOrO MBIIUICHUS, 3aKJIAJbIBAET OCHOBBI
LEJTOCTHOTO B3MJIsiJa HAa €AUMHCTBO MPHUPOABI U  YEJIOBEKa, SBIISETCS
OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHHH €CTECTBEHHO-HAYUYHON IPaMOTHOCTHU
oOyyJaromumxcs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO--
HAY4YHBIM 3HAHUSIM, K IPUPOJIE, K UETTOBEKY, BHOCUT CBOI BKJIAJ] B KOJIOTHYECKOE
o0Opa3zoBaHue 00YyUYarOITUXCS.

JlanHble HampaBiIeHUs B OOYYEHUU XUMUU OOECHEUMBAIOTCA CHELU(PUKON
colepKaHUsl  y4yeOHOro TMpeAMeTa, KOTOpBIA  SBISAETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAyKW XMMUU Ha OMNPENEIEHHOM JTarle
€€ pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001IIero 00pa3oBaHusl OPUEHTUPOBAH HA
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI MEPBOHAYAIBHBIX MOHSATUN XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHUM W HEKOTOPBIX OTACNIbHBIX 3HAYUMBIX TMOHSTHIM
OPraHUYECKON XMMUHU.

CTtpykTypa coaepaHusl MPOrpaMMbI M0 XUMUU C(POPMHUpPOBAHA HA OCHOBE
CHUCTEMHOTO nojaxonaa K e€ usydeHuto. CozepikaHue CKIAJbIBACTCS U3 CHUCTEMBbI
HNOHATUM O XWUMHUYECKOM DJJEMEHTE U BEIIECTBE U CHCTEMbl MOHSATHH O
XUMHYECKON peakmuu. O0e 3TH CUCTEMBl CTPYKTYpHO OpTaHW30BaHBI IO
NPUHILUITY TIOCJEIOBATEIBHOTO PAa3BUTUS 3HAHWW HA OCHOBE TEOPETHYECKHX
MpEJICTaBICHUNA Pa3HOTO YPOBHS:

— ATOMHO-MOJICKYJISIPHOTO YUYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;
— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;
— YYEHHUs O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3U;

— TpeACTaBICHUN 00 JIEKTPOJIUTHUECCKON AUCCOIUAIIMN BEIIECTB B paCTBOpaXx.

TeopeTnueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE JMIIMPHUYECKH
MOJIYYCHHBIX M OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IOCJIEAOBATEIBHO OT
OJIHOTO YPOBHS K IPYTOMY, BBIONHS (YHKIIMHU OOBSICHEHUS! U TIPOTHO3UPOBAHMS
CBOMCTB, CTPOCHUS U BO3MOXKHOCTEM MPAKTUYECKOTO0 MPUMEHEHHS U MOJTYUYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl 1O XHMHHU CIHOCOOCTBYET  (DOpMUPOBAHUIO
IIPEACTABJIEHUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOM NpPUPOJbl, IEHHOCTHOIO OTHONIEHHS K HAy4YHOMY 3HAHUIO U
METO/IaM TO3HaHUs B Hayke. M3ydeHue XUMHM OPOUCXOAHUT C MPUBJICUYCHUEM
3HAHWM W3 paHee HW3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buomnorus. 5-7 kimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHHUM XHUMHUU TPOUCXOAUT (POpMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTA YEJIOBEKA M KAK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBI.
3amaya y4yeOHOro mpeaMera COCTOUT B (OPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HAHUM — BaXHEWIIMX (AKTOB, NOHATHI, 3aKOHOB M TEOPETUUYECKUX



MOJIOKEHUHM, JOCTYMHBIX O0OOIIEHMII MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIKa
HayKH, B IPUOOILEHNN K HAyYHBIM METOAAM IMO3HAHUS NPU U3YUEHUH BEIIECTB U
XUMHUYECKUX peakuuid, B GOPMUPOBAHUM U PA3BUTUM MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUU B YYEOHO-IIO3HABATEIbHOM M y4eOHO-HCCIIE0BATENbCKOMN
JeSITeNbHOCTH, OCBOEHUM IMpaBMJl OE30MacHOr0 OOpalleHHsl ¢ BEIIeCTBaMU B
[IOBCETHEBHOM JKU3HU.

HNEJN U3YUEHUSA YYEBHOI'O ITPEIMETA «XUMMUWSA»

[Ipy u3yyeHMH XMMHHM Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETTN TaKUE I, KaK:

— (GopMHUpOBaHME WHTEVIEKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY INPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

— HaIpaBJIEHHOCTh O0yUYEHHUs Ha CUCTEMAaTHYECKOE MPUOOILEHHE 00YUaroIUXCs K
CaMOCTOSITENTLHOM MO3HABATEIBLHON JIEATEIBHOCTH, HAYYHBIM METO/IaM MO3HAHUS,
(hOpMUPYIONTUM MOTHBAITHIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrnieyeHHe YCIOBUM, CIOCOOCTBYIOMIMX MPUOOPETEHHIO OO0YYaroIUMUCS
OTbITa Pa3HOOOpPa3HOW AESITENbHOCTH, TO3HAHHWS W CAMOIIO3HAHUS, KIFOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH), UMEIOIIUX YHHUBEpPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB IESITEIbHOCTH;

—  (opmupoBanre oOmieil  (QYHKIMOHATBLHOM M €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHH OOBSICHATh U OIICHUBATH SIBICHUS
OKpY>KaOIller0 MHpa, UCIOIb3YS 3HAHUA M OIBIT, MOJTYYCHHbIE MPH H3yUYECHUU
XUMHUH, TPUMEHATh HMX MPU pEHICHUU MNpoOJeM B TMOBCEIHEBHON KU3HH U
TPYZIOBOH ESTEIbHOCTH;

— ¢dopMupoBaHHE y O0YYaIOUINXCA T'YMaHHCTUYECKHX OTHOIICHWH, MOHUMAaHUS
HEHHOCTU XUMUYECKUX 3HAHUU IS BRIPAOOTKU HKOJIOTUYECKH IIeIeCO00pa3HOro
MOBE/IEHUsI B OBITY W TPYJIOBOW JAEATEIBHOCTH B LEISIX COXPAHEHUS CBOEro
3II0pPOBbs 1 OKPY>KaroUIel MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIMM K OOYUYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPO(UIIS M HANPaBICHHOCTH JalbHEHUIEro
oOy4eHusl.

MECTO YYEBHOI'O NIPEJIMETA «XUMMUS» B YHEBHOM IIJTAHE

OO61Iee yuCiIo 9YacoB, OTBEAEHHBIX JUIsl H3yYCHUSI XUMUU HA YPOBHE OCHOBHOTO
obmrero obpaszoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 gacoB (2 yaca B
Heneno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COILEPKXAHHUE YYEBHOI'O IPEIMETA

8 KIIACC
IlepBOHaYanbHBIE XUMAYECKUE TTOHATHS

[IpeameT xumuun. Poinb XuMHUM B )KU3HU YeJIOBEKa. XMMUA B CUCTEME HayK. Tena u
BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHO€ COCTOSHUE BEIIIECTB.
ITonsTne o MeTomax rmo3HaHHs B XxuMuH. Unctele BemecTtBa U cMecH. CriocoObl
pas3aeneHus CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUECKHUE 3JIeMEHThI. CUMBOJIBI XUMUYECKUX AJIIEMEHTOB.
[IpocThie U CclIOkKHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

XuMH4ecKas q)OpMYJIa. BaneHTHOCT, aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
ITOCTOAHCTBA COCTaBa BCHICCTB. OtHocuTenbHasg atoMHas macca. OTHOCUTEIbHAS
MOJICKYJIAApHAA Macca. Macconas J0JI1 XUMHYCCKOI'O 3JICMCHTA B COCAMHCHUH.

KommuectBo BemiectBa. Monbk. Momngpaass macca. B3anMOCBSI3b  KOJIMYECTBA,
MacCchl W 4YHCJIA CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacué€rel mo dopmynam
XUMHYECKUX COCIUHECHU.

dusznuecKrue U XUMUYECKUE SIBJICHUS. XUMUYECKas peakius u e€ Mpu3Haku. 3aKoH
COXpaHEHHUsI Macchl BemlecTB. Xumuueckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peaKInil (COeMHEHUS, PA3JIOKEHUS, 3aMeIlIeHUsI, OOMEHA).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMUMHUYECKOW IMOCYJ0HM, IpaBUIaMu
paboTel B Jjabopatopud W OpuéMaMu  OOpallleHHss C  J1abOpaTOPHBIM
o0opyJ0oBaHUEM, H3YyYE€HHE U oOmHucaHue (U3HMYECKUX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIEeCTB, HaOMoAeHHEe (PU3nYecKux (IUJIaBIEHUE BOCKA, TastHUE
JbJa, pacTHUpaHHE caxapa B CTYIKe, KHIICHHE W KOHACHCAIMS BOJbI) U
XUMUYECKUX  (TOpEeHHe  CBEYM,  MpPOKAJIMBAaHUE  MEOHOM  IMPOBOJIOKH,
B3aMMOJICHCTBHE MeJIa C KHCIIOTOW) SIBIICHUI, HAOJIIOICHHUE W OMMCAaHNE TTPU3HAKOB
MPOTEKAHUSI XUMHUUECKUX PeaKIUid (pa3ioKeHue caxapa, B3auMOACHCTBUE CEPHOM
KHCIIOTBI C XJIOpUIOM Oapus, pasznoxkenue ruapokcuaa meau (I1) mpu nHarpeBanum,
B3aMMOJIeHCTBUE »keie3a ¢ pactBopoM conu meau (II), m3zyuenuwe cmocoOGoB
paszeNeHusl CMeceil: ¢ TNOMOIIBI0 MarHuTa, (QUIBTPOBAHUE, BbIIAPUBAHUE,
TUCTWJUISIMSA, XpoMmarorpadusi, TMPOBEICHHE OYUCTKU TIOBAPEHHOM  COJIH,
HaOJIIOZICHUE U ONHUCAaHUE PE3YJIbTATOB MPOBEJEHHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMs MacChl, CO3JJaHUE MOJIeNIeH MOJIEKYJ (I1apOCTEPKHEBBIX).

BaxHeiimme npecTaBUTeNI HEOPraHUYECKUX BEIIECTB



Bosznyx — cmech razoB. CocraB Bo3ayxa. Kucmopoa — 3neMeHT U mpocrtoe
BemecTBo. Haxoxnmenue kuciaopoma B mpuponae, (U3HUECKHE W XUMHUYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkuciopoaa. CrocoOsl
MOJIYYCHHUST KHUCTIopoAa B J1A0OpaTopud W TPOMBIIUICHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoIU(UKAIHS KHCIOPO/Ia.

TertoBo# 2G(HEKT XUMHUYECKONW pEaKINK, TEPMOXUMHYECKUE YPABHECHHUS, dK30- H
SHIAOTEPMUYECKHE pEaKIUu. TOIUIMBO: Yroib M METaH. 3arps3HEHUE BO3/yXa,
yCUJIEHUE MAPHUKOBOTO 3(peKkTa, pa3pyieHrne 030HOBOTO CIOSL.

Bonopoa — aneMeHT u mpocTtoe BemecTBo. HaxoxieHue Boaoposia B MPHUPOJE,
bu3nYecKkne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI TIONyYCHHS.
Kwuci1oTel 1 comu.

Monspabiii 00bEM ra3oB. Pacu€Tsl Mo XUMHYECKUM YPaBHCHUSIM.

dusznueckue cBomMcTBa BoAbl. Boga kak pactBopurenb. PactBopsl. HackieHasie u
HEHACBIIIEHHbIC PacTBOPhl. PacTBOpUMOCTh BelIECTB B Boje. MaccoBasi 105
BEILIECTBA B pacTBOpe. XUMUYECKHUE CBOICTBA BOAbl. OcHOBaHMS. PoJib pacTBOPOB
B MPUPOJIE U B KU3HU UesoBeKa. KpyroBopoT BoAbl B IpUpOAE. 3arpsi3HCHHUE
MPUPOJHBIX BOJ. OXpaHa M OUUCTKA MPUPOJIHBIX BOJI.

Knaccudukanus ©Heopranuueckux coenuHenuit. Oxcuasl.  Krnaccudukarms
OKCHJIOB:  cosieoOpa3yroinue  (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHbie) W
HecosieoOpaszyromue. HomeHknmatypa okcumoB. Duznueckue W XUMHYECKHE
cBoMcCTBa OKCHIOB. [losrydeHre okCuaoB.

OcnoBanus. Knaccuduxanus ocHoBaHM: MIETOYM U HEPACTBOPUMbBIE OCHOBAHUSI.
Homenkiatypa ocHoBanuii. PuU3NMYECKME U XUMHUYECKHME CBOWCTBA OCHOBAHUM.
[Tonmy4yenne ocHOBaHMM.

Kucnorel. Knaccudukarus kucinor. Homenknatypa xkuciaor. dusuueckue u
XUMHUYECKHUe cBoMcTBa KHcIOT. Psn axktuBHoctu MetaiuioB H. H. bekerosa.
ITony4yeHune KucIor.

Comu. Homenkiarypa cosieil. ®PuU3NUeCKHME W XUMHUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue couen.

I'eneTnueckas cBsI3b MCXKIY KiIaCCaMH HCOPraHN4YCCKHUX COGI[HHGHHﬁ.

XUMHUYECKHUMN IKCTIEPUMEHT:



KaueCTBEHHOE OIpEJEICHUE COJACpKaHUS KHCIOpOoJa B BO3AYyXe, IMOJIy4YeHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOACHHE
B3aMMOJICUCTBUS BEIIECTB C KHUCJIOPOJOM U YCIOBUS BO3HUKHOBEHUS U
MpeKpallleHus: TopeHust (Mmoxkapa), O3HAKOMJICHME C O0Opa3lnaMu OKCHUIOB U
OMMCAaHHWE WX CBOMCTB, IMOJYy4Y€HHE, COOMpaHUE, pPACIO3HABAHWE U HW3YUYCHUE
CBOMCTB BOJIOpojia (ropeHue), B3aumojaeiicTBue Bogopoaa ¢ okcugom menu (II)
(BO3MOYKHO HCITIOJIb30BAaHUE BHUIEOMATEpUaoB), HaOIOJeHNE 00pa3I0B BEIIECTB
KOJUYECTBOM 1 MOJb, HUCCJIEIOBAaHHWE OCOOCHHOCTEH pAcTBOPEHHUS BEUIECTB C
pa3IUYHONW PACTBOPUMOCTBIO, TPUTOTOBJIEHHE PACTBOPOB C  OMNPECIEHHOU
MacCOBOM /10JIeil pacCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJIBI C METaJUIAMHU
(HatpueM ©  KajblMeM) (BO3MOXHO HCIOJB30BaHHE BUICOMATEPUATIOB),
UCCJIeIOBaHUE O0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIAUKATOPOB B PACTBOPAX KUCIOT M IEIOYEH,
u3yueHue B3aumojeicTBua okcuaa meau (II) ¢ pacTBOpom cepHOW KHUCIOTHI,
KHCIIOT C METa/VIaMH, PEAKIUH HEUTpamu3aiuu, MOJyYCHHE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO MeETajla JPYTMM U3 PacTBOpPA COJIM, PEILICHHE
OKCIIEPUMEHTATILHBIX 3a/lad 10 TeMme «BakHeWmme Kiacchl HEOPTraHWYECKUX
COCIMHEHUI.

Ilepnonnyeckuii 3akoH U llepuonnueckas cucrema XuMudeckux 3yeMeHToB Jl. U.
MenpneneeBa. CrtpoeHue aroMoB. XuUMHYECKass CBs3b.  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIE PEAKIINU

[lepBble MOMBITKU KJIACCU(UKALIMA XUMHUYECKHX 371eMeHTOB. [loHaTre o rpynmax
CXOIOHBIX 3JEMEHTOB (ILEJTOYHBIE W IIEIOYHO3EMEIbHBIE METAJUIbI, TaJOrEHBI,
WHEPTHBIE Ta3bl). ODJEMEHTBHI, KOTOpble 00pa3zyloT am(pOTEpHbIE OKCHIBI U
TUJIPOKCHU/IBL.

ITepunonnueckuin 3akoH. llepuonnueckas cucrema XxumMuyeckux siemeHtoB [l U.
MenneneeBa. KopoTtkonepuonnasi u muHHonepuonnas ¢opmsl [lepuogmueckoit
cucteMbl xumudeckux syemeHToB J[. M. MenpeneeBa. Ilepuonbl u rpymnisl.
@uU3NYECKUA CMBICI TOPSAKOBOIO HOMEpa, HOMEPOB IEpUOAA M TPYIIIBI
DJIEMEHTA.

Crpoenne aromoB. CocrtaB aToMmHbIX siaep. M3oromsl. OnektpoHsl. CTpoeHHe
ANEKTPOHHBIX  000J04YeK aroMoB NepBbIXx 20 XMMHYECKMX  3JIEMEHTOB
Ilepnognueckori cucremsl [[. 1. MenaeneeBa. XapakTepUCTHKa XUMHYECKOTO
BJIEMEHTA 10 €ro MOoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneesa.



3aKOHOMepHOCTI/I HU3MCHCHHUA  paguyCa aToOMOB XHMHYCCKHX  JJICMCHTOB,
METaJIMYECKUX U HEMETAJUIMUECKUX CBOMCTB 10 rpymiam M rnepuoaam.

3nauenue Ilepuommueckoro 3akoHa u IleproanyYecKOM CUCTEMBI XUMHUYECKUX
3JIEMEHTOB Ui pa3BUTUs Hayku W mpaktuku. [[. U. MenneneeB — yd€HbIl u
rpaXk JaHVH.

Xumuueckast  cBsizb. KoBaneHTHass (MOJsipHasT ¥ HEMOJISIpHAsl)  CBA3b.
DNEKTPOOTPUIIATEIBHOCTh XUMUYECKUX IJIEMEHTOB. IOHHAs CBA3b.

Crenienp okxuciaeHus. OKHUCIUTEIHPHO-BOCCTAHOBUTEIIHLHBIC pe€aKuuu. Hpoueccm
OKHCJICHMS M BOCCTaHOBJICHUS. OKUCIMTEIM U BOCCTAHOBUTEIIH.

XUMHUYECKUMN IKCIIEPUMEHT:

u3yyeHue oOpa3LoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCICTBUE
TUIPOKCHJA LMHKA C pacTBOpaMu KHCIOT M IIEJI0Yeld, MPOBEACHHE OIIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakliy pa3oKeHUs], COSTUHEHU).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXNOpeIMETHBIX CBs3€ MpU H3YYEHHMHM XHUMHU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUHN, TAK U MOHATHM, SBJISIIOIINXCS CUCTEMHBIMU ISl OTJACIBHBIX IPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OO61mue ecTeCTBeHHO-HAyYHbIC MMOHATHUS: HAYYHBIM (paKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHaNMM3, CUHTE3, KJIACCHU(PUKAINS, MEPUOAUYHOCTh, HAONIOACHHUE, DKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHHE.

dusuKa: Marepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, WU30TOIIHI,
PaTNOaKTUBHOCTh, MOJICKYJa, JJICKTPUYCCKHM 3apsijl, BEIIECTBO, TENO, O00BEM,
arperaTHo€ COCTOSIHHE BeIIecTBa, Ta3, (HU3WYECKUE BEIWYUHBI, CIUHHUIIBI
M3MEpPEHUSsI, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: porocuntes, apixanue, buochepa.

I'eorpadus: atMmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOABI, IOJIE3HBIC
MCKOTIaeMBbI€, TOTUTUBO, BOJTHBIE PECYPCHI.



9 KUIIACC
BemecTBo 1 xuMHuueckas peakus

Ilepuonnueckuin 3axoH. llepuonuueckas cucremMa XUMuU4Yeckux syemeHTos /[l U.
MenpneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPHUOJOB, KaJIMs, KalbLUI U UX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM DJJIeMEHTOB B Ilepuonnueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

CTpOCHI/IC BEUICCTBA. BUABI XUMHUYECKOM CBSI3U. THUIIBI KPpUCTATINIMYCCKUX pCIHéTOK,
3aBUCHUMOCTh CBOMCTB BCHOICCTBA OT THIIA KpI/ICTaHHI/I‘IGCKOfI pGH_IéTKI/I H BHIA
XUMHYECKOU CBSI3H.

Knaccudukanms © HOMEHKIATypa HEOPraHMYECKHX BEIIEeCTB. XHMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCALIMXCA K Pa3jJWYHbIM KjaccaM HEOPraHHYECKUX
COCIMHEHUN, TCHETUYECKAas CBSI3b HEOPraHUYECKUX BEIICCTB.

Knaccudukanus XuMUYECKUX pEeakUud MO pa3IMYHbIM MpU3HAKaM (IO YUCTYy U
COCTaBy YYaCTBYIOIIMX B PEAKUUMU BELIECTB, MO TemIoBoMy 3hdeKTy, Mo
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
YUYaCTHIO KaTanus3aTtopa). DK30- U SHIOTEPMUUYECKHE PEaKLUU, TEPMOXUMUYECKUE
YPAaBHEHHS.

[lonsiTue o ckopocT xumuyeckodl peakuuu. IlonsTue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHE O TOMOTE€HHBIX U reTepOreHHBIX
peakiusax. [lonsatue o karanuse. [lonsatue o xumuueckom paBHoBecuu. DakTopsl,
BIMAIOIIME HA CKOPOCTh XHMMUYECKOM PEaKIUU U IIOJOKEHUE XUMUYECKOIO

paBHOBECHH.
OKHUCIUTETFHO-BOCCTAHOBUTEIIbHBIC peakIuu, AIIEKTPOHHBIN OaytaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHOW ~ pEaKIIUH. CocraBieHue  ypaBHEHUH

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PCaKIUi C  HMCIOJb30BaHHUEM  MeEToja
AJICKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTUUECKON JTUCCOIMALIMU. OJIEKTPOJIUTHl U HEIIEKTPOJIUTHI.
KaTnonbl, annonsl. MexaHu3M AUCCOLUMAIMA BEIIECTB C PA3JIUYHBIMU BHUJIAMU
xumMuueckon cs3u. CreneHs auccormanun. CUIbHbBIE U CIa0bIe DJIEKTPOIUTHI.

Peakuun noHHOro oOMeHa. YCJIOBHUSI TMPOTEKAHHWS pPEaklMii MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE ypaBHEHUsA peakuuii. CBOWCTBA KHUCIIOT,



OCHOBAaHMM U COJ€l B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHIECCKOM
nucconuanu. KayecTBeHHbIEC peakiui Ha UOHBI. [IoHsTHE O THAPOIM3E CONEN.

XHUMUYECKUN IKCIIEPUMEHT:

03HAKOMJICHUE C MOJACIIIMH KPUCTALTNICCKUX PEIIETOK HEOPTAaHMUECKHMX BEIICCTB
— METAJUIOB W HEMETaUIoB (TpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJIOpHaa
HATpHsi), HCCICAOBAHUE 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOH peakmuu OT
BO3JICHCTBUA  PAa3IUYHBIX  (PAKTOPOB, MCCIEIOBAHUE  DIIEKTPOIMPOBOTHOCTH
pacTBOPOB BEIIECTB, MpoIlecca AUCCOLMAIMKM KHUCJIOT, IIeNo4Yel u  colei
(BO3MOXXHO  HCTOJB30BAHME BHUJEO MaTEpHUAIIOB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPU3HAKA  TPOTEKAHWS  PEAKIMA  HOHHOTO  OOMeHa
(oOpa3oBanme ocaaka, BBIIEJICHHE Tas3a, oOOpa3oBaHWE BOMABI), OIBITOB,
WUTIOCTPUPYIONIUX ~ TPUMEPHl  OKHCIWTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
(ropeHme, peakuu PasIoKCHHs, COSTUHEHUS), PAaCIIO3HABaHUE HEOPTaHMYECCKUX
BEIIECTB C TIOMONIBIO KAYCCTBEHHBIX pEaKIMii HAa HWOHBI, pEIICHUE
AKCIIEPUMEHTAILHBIX 3a]1a4.

Hewmetamnsl u ux COCIMHCHUA

O6mass  xapakTepucTuka TrajmoreHoB. (OCOOCHHOCTHM  CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (pu3mdecKkrne CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHYECKHE CBOMCTBA HA MpHUMEpPE  XJopa
(B3aMMOJENCTBUE C METAJIaM{, HEMETaJJIlaMH, IIeJo4aMu). XJIOPOBOJIOPOA.
ConsiHas KucCa0Ta, XUMUYECKHE CBOMCTBA, IOJY4YEHHE, NpUMEHEHue. JlencTBue
XJOpa U XJIOPOBOAOPOJA HA OPraHM3M YENOBEKA. BaxHeWIIne XJIOpUAbl U HUX
Hax0>XJICHUE B IIPUPOJIE.

OO6mass xapakrepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu OkucieHus. CTpoeHue W (U3HYECKHe CBOMCTBA
MPOCTBHIX BEUIECTB — KUCIOPOJA U Cepbl. AJIJIOTPONHBIE MOJAU(PUKALNN KUCIOPOAA
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOJOpPOA, CTpoeHUe, (puznyeckue u
XUMUYECKUE cBOKCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuclioTa, (QU3MYECKHME U XUMHUYECKHME CBOMcCTBa (oOmue Kak
NpeICTaBUTENsl Kjacca KHUCIOT W crneuuduueckue). XUMUYECKHUE PpeaKIlu,
JeXale B OCHOBE IPOMBIIUIEHHOTO croco0a IOJIy4eHUsT CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peaKkus Ha
cynbdar-uon. Haxoxnenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsiI3HEHHE OKPYXKAIOIIEH Cpeabl COEIWHEHHUSIMU cepbl (KHCIOTHBIE JOXK[H,
3arpsi3HEHHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MPEI0TBPALLCHUS.



OO6mast xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETCHW OKUCIEHUSA. A30T, pacnupoCTpaHEHHE B MPHUPOJIE,
(bu3nYecKre U XUMHIECKHe CBOMCTBA. KpyroBopoT azoTta B mpupoje. AMMHUAK, €ro
(bu3uYecKre 1 XUMUYIECKHAE CBOMCTBA, TIOJTydYeHne U mpuMeHeHune. Coim aMMOHWMS,
X QU3NYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHUS. A30THasl KHCIIOTa, €€ TOJydeHHe, (PU3HUCCKUE W XUMHUYCCKHEC
CBOMcTBa (0OIlIME Kak TMpEeJCTaBUTENS Kiacca KHUCIOT U clelu(puyecKue).
Hcrmonp3oBaHWe HUTPATOB M COJICH aMMOHHS B KadeCTBE MHUHEPATbHBIX
ynoopennii. XuMU4YeCcKoe 3arpsi3HeHHE OKPY Kalollel cpeibl COeIMHEHUSIMH a30Ta
(KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3JayXa, MOYBBI U BoAoéMoB). docdop,
ajoTpornHeie Moaudukanuu dochopa, (U3MUECKHE U XUMHUYECKHUE CBOWMCTBA.
Oxkcup docdopa (V) u pochopHas kucinora, pu3nueckue 1 XMMUIECKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GocdaroB B Ka4eCTBE MUHEPAIBHBIX Y00OPEHUH.

O6mast xapakrepuctuka 37eMeHTOB [VA-rpymmbl. OcCOOEHHOCTH CTpPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpOJa,  aJUIOTPOIHBIC
MOAU(UKAIIMKA, PACTIPOCTPaHEHHUE B TMpupoae, (GU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6musi. KpyroBopot yriepoaa B mpupojae. Okcunbl yriaepojaa, ux
bu3nUeckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIC OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBI, CBA3AHHBIE C OKCHUJIOM
yriepoaa (IV), rumore3a riao0albHOTO TOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
addexrt. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOMCTRBA,
nmojlyuyeHue U TmpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIUCTBE.

[lepBoHauanbHblE MOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COEIUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, YTaHOJ, TTIMUEPHH, YKCYCHasl KUCIIO0TA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Ta3, HeDTh),
OPOJAYKThl WX TNepepaboTKu (O€H3HMH), UX pOJiib B OBITY W MPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOOTMYECKU BaXKHBIX BELIECTBAX: KHUpaX, OeyKax, yriaeBoaax — U ux
poaM B OKM3HM 4YeloBeKa. MarepuaabHOE€ €IMHCTBO OpPraHUYeCKUX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemnuii, ero ¢pusnueckue U XMMUYECKUE CBOWCTBA, MOJYUYCHHUE U MPUMEHEHUE.
Coenunenusi kpeMHusi B nipupoje. OOmue npeacraBieHusi 00 OKCUAE KPEeMHUs
(IV) u xpemuueBoit kucinore. CHUITUKATBI, WX HCIOJIb30BaHUE B OBITY, B
NPOMBIIUIEHHOCTH. BakHeiue cTpouTeabHble MaTepHasbl: KepaMuKa, CTEKIIO,



IIEMEeHT, OeToH, xkene300eToH. IlpobOiembr ©€30macHOrO  MCIOJIb30BAHUS
CTPOUTEIbHBIX MATEPHAIIOB B IIOBCEIHECBHOM KU3HHU.

XHUMUYECKUN IKCIIEPUMEHT:

U3yueHHue OOpa3Il0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJICHUE KAUECTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOIIOJEHUE TIPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpa)karomue (HU3NYECKUEe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUW (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJOPUAOB (TaJOrE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl W €€  coeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BHJICOMATEPHUATIOB), HAOIIOICHHE TIpoIlecca OOYTIIMBAHUS caxapa MOJ JIEHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHOI CEPHOW KUCIIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyab(hat-
MOH W HaONIoJIeHHE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHHH (BO3MOXKHO MCHOJIb30BAHKE
BHJIEOMATEPHUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacro3HaBaHWE W H3YYCHUE CBOWCTB amMMHaka, IMPOBEJICHUE
KayeCTBEHHBIX PEAKIMH HAa MOH aMMOHUA U ¢GocaT-uOH U U3YUYCHHE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOICUCTBHE KOHIICHTPUPOBAHHOMN a30THON KUCJIOTHI C MEJIBIO
(BO3MOXXHO  HCIIOJB30BAaHHE  BUJACOMATEPHUAIIOB), U3y4YEHUE MoZeIen
KpUCTAJUIMYECKNX PEmETOK anmasza, rpadura, ¢ylaepeHa, O03HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YyTIAEM U
YCTPOWCTBOM TPOTHBOTa3a, MOJy4YeHHE, COOMpaHue, paclio3HABAaHUE M M3yUYCHUE
CBOMCTB YTJICKMCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX peakiuii Ha KapOoOHAT |
CUJIMKAT-UOHBl W HW3YYEHHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3aj7a4 1o TeMe «BakHelme HeMeTaJUIbl U UX COSIUHCHUS.

MeTaibsl U ux COCIUHCHUA

OO0miast xapakTepuUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX
nonoxkeHust B Ilepuomnueckor cucreme xumuyeckux daemeHtoB . WM.
MenpeneeBa u crpoeHust aToMoB. CTpoeHue MeTaioB. MeTtaminyeckasi CB3b H
METaJUIMYECKAs] ~ KPUCTAUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUUA Pl
HanpspkeHui MetaiioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CcrocoObl MoydeHus: MeTaiuioB. IloHATHE O KOppPO3UM METAJJIOB, OCHOBHBIE
crnocoObl 3alIUThl UX OT Koppo3ud. CruiaBel (CTaidb, YYTyH, AIOPATIOMHUHHIM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIITICHHOCTH.



[[lenounble MeTauibl: TOJNOXKEHUE B llepuoauyeckorl CHCTEME XHUMHUYECKUX
snemeHntoB /. MI. MeHneneeBa, CTpOo€HHME UX aTOMOB, HaXxOXJEHUE B MPUPOJE.
duznyeckrue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusa). OKcuasl U
TUAPOKCHUABI HATpud MW Kanusa. [IpuMeHeHue IIeNOYHBIX METauIOB W HX
COEIMHECHUM.

[[lenoyHO3EMENBHBIE METAJIBI MATHUK U KAIBIHMN: TTOJ0XKEHUE B [leprnoanueckon
cucremMe xumuueckux a3nemMeHtoB J[. M. MeHneneeBa, CTpoeHHME HUX AaTOMOB,
HaXOXJeHHUE B npupoie. Duznueckne u XUMUYECKUE CBOMCTBA MATHUS U KaJIbIIUSL.
Baxwneiimue coenuHeHus: Kaublus (OKCU, TUAPOKCHU, cou). KECTKOCTh BOIBI U
CHOCOOBI €€ YCTPAHEHHUS.

AmomuHAN: n1on0xeHue B [leproanyueckoi cucTeMe XMMHUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpoeHHE aroMa, HaxoxaeHue B npupoae. Ddusnueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOKWCTBA OKCHIa U THIPOKCUIA
ATFOMHUHUSL.

Keneso: nonoxenue B Ilepuoanyeckoit cucreme xumudeckux snemeHtos [l .
MeHnpneneeBa, CTpoO€HHME aToMa, HAXOXKICHHE B Impupone. Pusnveckne u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, rTuApoKcH bl U cou xxenesa (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJTy4YCHUE.

XUMHYECKHUMN IKCTIEPUMEHT:

O3HAKOMJICHUE ¢ 00pasilaMi METAJIJIOB U CIUIABOB, UX (PU3UYECKUMH CBOWCTBAMH,
M3YUYEHHE pE3yJbTaTOB KOPPO3UU METAIOB (BO3MOXHO  HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHSI OKCUA KaIbIIUA W HATPUS C
BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BHUJIEOMATEPUATIOB), HUCCIEIOBAHUE CBOWMCTB
KECTKOM BOIBI, TMpollecca TOPEHHs JKele3a B KHUCIOpoAe  (BO3MOYKHO
WCIIOJb30BaHUE BHUJEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peakiuii Ha MOHBI: MarHWs, KajbliMs, aJlFOMUHMS, IIMHKa, kene3a (II) u xenesza
(I11), menu (II), HaOmrOEHHE W OMHUCAHUE MPOIECCOB OKpaIIMBaHUS IJIAMECHU
MOHAMU HATpUsl, Kallus U KaJblKsl (BO3MOXKHO HCIIOJIB30BaHNE BUICOMATEPHATIOR),
UCClieloBaHue aM(pOTEPHBIX CBOWCTB THUJPOKCHAA AIIOMUHUS W TUIPOKCHIA
[IUHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 337124 10 TeMe «BakHenme MeTamibl 1 UX
COEIMHEHUSD.

XUMUs U OKpy-Karolas cpena



BemectBa u mMarepwanbl B MNOBCEIHEBHOW JKM3HM YeEJIOBEKa. bezomacHoe
WCIIOJb30BaHUE BEILIECTB U XUMHUUYECKUX peakuuid B ObiTy. IlepBas momous mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYXarllel cpenbl (OpeneibHas AOMyCcTUMast
KOHIIEHTpalus BeulecTs, nainee — [1JIK). Ponb XuMuu B pelieHUH 3KOJIOTUYECKUX
poOJIeM.

XHUMUYECKUN KCIIEPUMEHT:

n3ydeHrne oOpa3IloB MaTepuayioB (CTEKJIO, CIUIaBhI METauIOB, TOJMMEpPHBIC
MaTepHuaJbl).

MexnpeaMeTHbIe CBI3U

Peammsanusa MeXnpeIMETHBIX CBs3€M IpU H3yYEHMM XHMMUM B 9 Kiacce
OCYILECTBISIETCSI 4YE€pe3 HCIOIb30BAaHUE KAK OOLUX ECTECTBEHHO-HAYYHBIX
IOHSATUM, TAK W MOHATHUM, SIBISIOIIMXCS CUCTEMHBIMH JUIS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIC TOHATHA: HAYYHBIN (PaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CUHTE3, KJIACCHU(PUKALHMS, MEPUOAUYHOCTh, HAOIIOACHHUE, SKCIEPUMEHT,
MOJICJIMPOBAaHUE, HW3MEPEHHE, MOJEb, SBJICHHE, NApPHUKOBBIA  3(DPexT,
TEXHOJIOTHSI, MATEPUAJIBI.

®duznka: marepus, aTOM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIH], H3O0TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUYECKHM 3apsg, IIPOBOJHUKH,
MOJIYIPOBOJHUKH, JIUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTANINYECKAS
pemérka, CIUlaBbl, (PU3NYECKUE BEIUYUHBI, €AMHUIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢otocuHres, apixaHue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHbBIE
yAOOpEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
UCKOITaeMbI€, TOILUINBO, BOJHBIE PECYPCHI.



ININTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUSI MPOrPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUralTCs B X0Jie OOy4YEeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCIIUTATEJILHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMH W HOPMaMH TIOBEJICHHS U CIOCOOCTBYIOT MpoIleccam
CaMOTMO3HAHUS, CAMOPA3BUTHUS U COLIMAIIA3AIMU O0yYaIOIINXCA.

JluyHOCTHBIE  pe3ynbTaThl  OTPAXAOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJCTBOBATbCS ~CHUCTEMON MO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTAUUMWA U
pacuIMpeHre ONbITa ACSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIUTAHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
M HAyYHOMY HACIEIUI0, TOHUMAHUS 3HAYCHHUS XUMHUYECKOM HAayKu B >KU3HU
COBPEMEHHOIr'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMALUEH O
MEPEJIOBBIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpa:kK1aHCKOr0 BOCIIUTAHMSA:

MPEJCTAaBICHUSI O COLMAJIBHBIX HOpPMaxX U TMpaBUIaX MEXKIUYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIENOBATENbCKOM, TBOPUYECKOM UM JPYTUX  BHJAX
JeSITENIbHOCTHA, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JACSTENBHOCTU IPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBHIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMONIIM B TIPOILIECCE HATOW YYEOHOM JE€ATEeIbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TMOBEJACHHWE M TIOCTYNKU CBOUX TOBapUIIEH C TO3ULIHUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUMN MOCTYKOB;

3) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

MUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW peakiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIONINE
OCHOBY JIJIi TIOHUMAaHHS CYIIHOCTH HAy4YHOW KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS TPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
IPUPOJHON CPENOI, O POJIM XUMUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIC IJII OOBSCHEHHMS HaAOII0JaeMBIX IIPOIICCCOB W SIBJICHUH,
MO3HABATENLHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYPhl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEIbHOM palboThl C y4YeOHBIMH TEKCTaMHU, CIPABOYHOM
JUTEPaTypOr, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

MHTEpEeC K OOYUYECHHMIO U TMO3HAHUIO, JHO003HATENIBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TMPOEKTHOM U  HCCIEI0BATEIbCKOM



JeSTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHSI OOy4YeHHUS B
JTaJIbHEUIIIEM;

4) popMHupOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTU JKM3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBBI 00pa3 >KW3HU, OCO3HAHMUE MOCIEJICTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUsI),
HEOOXOJIMMOCTH  COONIOJIEHUs] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaibHOM KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil U TpyJa pa3InyHOro poja,
YBOKEHUE K TPYyAy M pe3yibTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEJAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJIMBUAYAJILHOW TPAEKTOPUU MPOJIOIHKEHUsI 00pa30BaHus ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHON Tpo(heCCUOHATBHOU ACSITEIIbHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATLCS B MTPOPECCUOHATILHOM CpeJIe;

6) ’K0JI0TN4eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKHU IIeJIECO00pa3HOe OTHOIIEHHWE K MPUPOAEC KaK HMCTOUYHUKY
KW3HU Ha 3eMJle, OCHOBE €€ CYIIIECTBOBAHMUS, TOHMMAaHWE LIEHHOCTH 30POBOTO U
O0e3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HUeCKOMY M TICUXMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuII 0€30I1aCHOTO MOBEJCHUS ITPHU paboTe C BEIIECTBAMM, a TAKXKE B CUTYaIUsX,
YIPOXKAOIIKX 3I0POBbIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJTYyYaeMble NPU M3YUYCHUH XUMUHU, IS
pEILICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEW MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJNbTYpPhI, OCO3HAHHUS TJ00adbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTed UX PELICHUs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW W COI[UAIIBHOMN MIPAKTUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeaMETHBIX pE3yJIbTaTOB BBIACISAIOT 3HAYMMbIE JUIA
dbopMuUpOBaHUS MHPOBO33PEHHUsI OOIIEHAYyYHble MOHATHUS (3aKOH, Teopus,
NPUHLIMKII, TUIIOTE3a, (PAKT, cucTeMa, MpoIEece, SIKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIOJIBb3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUI M3 3TUX MPeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIEIOCTHOM
HAy4YHOM KapTHHE MUpPA, U YHUBEPCAJIbHbIC YueOHbIE IEHCTBUS (IT03HABATENbHBIC,
KOMMYHUKATHBHBIE, PEryJISTHBHBIE), KOTOpPbIE O0OECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBICHHUIO y4eOHOMN
NS TENbHOCTH.



Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBus:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TIPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHUYECKUX MOHATUN (BBIICIATh UX XapaKTEepPHBIE
NPU3HAKK, YCTAHABIMBATh B3aWMOCBS3b C JPYTMMHU TMOHATHUSIMH), MCIOJIb30BATh
MOHSTHS JIJIs1 OOBSICHEHUS OTACJIbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPHUH JUIsl KIIacCU(PUKAIMKA XMMHUYECKUX BEIIECTB M XUMUYECKUX PEaAKIIHi,
yCTaHABJIMBATh MPUUMHHO-CIEACTBEHHBIE CBSI3M MEXKIAY OOBEKTAMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, I€IYKTUBHbIE, 10 AHAJIOTUN),
JieaTh BEIBOJIbI M 3aKIIIOUEHUS;

YMEHHE MPUMEHSATH B MpPOLECCe TMO3HAHUS MOHATUS (IpPEeAMETHhIE U
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOJb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE MPEICTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YypaBHCHUE
XUMUYECKON PeaKIUuu — MPpU PElIeHUU Y4eOHO-I03HABATENIbHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
NPU3HAKH U3YYaEMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICJICTBEHHBIE CBSI3U |
IPOTUBOPEUHUS B U3YUAEMbIX IIPOLIECCaX U SIBJICHUSX.

ba3oBble ucciaegoBare/ibcKue 1eiCTBUA:

YMEHHE HCMOJb30BaTh IOCTABJIECHHBIE BOMPOCHI B KA4€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI i (DOPMUPOBAHHS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3allMM M IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HalIoaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, (PopMyaupoBaTh 0O0OIICHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIETOBAHUS, COCTABIISITH OTUET
0 MpoJieIaHHOM pabdoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAJU3UPOBATH W HUHTEPHPETUPOBATH HUH(MOPMAIIIIO
pPa3TUYHBIX BUJOB U (OPM MPEACTABICHHS, MOTYy4YaeMyI0 U3 Pa3HbIX MCTOUYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;

yMEHUE TPUMEHSATh Pa3InYHbIE METOJBI M 3alpPOChl MPU MOUCKE U OTOOpE
MHpOpMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX [Jisi BBIOJIHEHUS
y4eOHBIX U MO3HABATEJIHHBIX 33/1a4 OMPEICIEHHOTO THUIa, MPUOOPETEHUE OMbITA B
o0JlacTU  WCMOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIBHYIO (pOpMYy TIpeACTaBiIeHUS WHPOpMAIIUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMami,
IpYruMu opMamMu TpapuKu U ©X KOMOUHALIUSIMU;



YMEHHE HCIIOJIb30BaTh W aAHAIM3UPOBAaThH B Ipolecce Y4yeOHOU W
UCCIIEIOBATENBCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelibl.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1elCTBUA:

yMEHHUsl 3a/laBaTh BONPOCH (B XOje Auaiiora W (Wiau) AMCKYCCHH) IO
CymiecTBy  oOcCyXkaaeMol  TeMbl, (QOpPMYJIHpPOBATH CBOM  NPEIJIOKECHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOAKEHHON 3a/1a4H;

YMEHHSI  TPEACTaBIATh  MOJYYEHHBIE  PE3yJbTaThbl  I103HABATEIbHOMU
NEATEIbHOCTY B YCTHBIX W TIMCbMEHHBIX TEKCTaxX; JeJlaTh MPE3eHTAUIO
PE3yJbTAaTOB BBHIMOJIHEHUS XUMHUYECKOrO0 SKCIEPUMEHTa (J1abOpaTOPHOIO OIMBITA,
1a00paTopHOI pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEMIECTB, y4€OHOTO MPOEKTA);

YMEHHSI Y4YEOHOr0 COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM M MCCJIEAOBATEIBCKOW  JICSITENILHOCTH  TPU  PEIICHUU
BO3HMKAIOIIMX TpoOJieM Ha OCHOBE Yyué€Ta OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uvii (00Cy X aeHusI, 0OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbD», KOOPIUHAIIUS
COBMECTHBIX JCHCTBUHM, OIpeAelieHue KpUTEPUEB IO OIEHKE KadecTBa
BBHITIOJTHEHHOM PabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eCTBUS:

YMEHHE CAMOCTOSATEIbHO ONpPENEsITh LU JESTeNbHOCTH, IJIaHUPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJIATh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSX,
OLICHMBAaTh COOTBETCTBUE IMOJIyYEHHOTO pE3yJbTaTa 3asBICHHOW IEIH, YMEHHUE
MCIIONIb30BaTh M AaHATTU3UPOBATh KOHTEKCTHI, IPE/IaraeMble B YCIIOBUU 3aJaHHIA.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pPE3yJbTATOB IO OCBOCHHUIO 00s3aTEIHHOTO
coJlepKaHMs, YCTAHOBJICHHOTO JaHHOW deaepanbHOil paboueil Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYarOIIUMHUCS HAyYHBbIC 3HAHHS, YMEHHUS M CIIOCOOBI
NEUCTBUH, crenupuyecKue Il MNPEeIMETHOM 00JIacTH  «XUMHS», BHJIBI
NEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEpIpETalnH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIIHsIX.



K xoniry obyuenus B 8 kiiacce mpeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAKATh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUN:

pPacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKUX TOHSTHI: aTOM, MOJEKYJa,
XUMHUYECKUH DIIEMEHT, MPOCTOE BELIECTBO, CJIOXXHOE BEIECTBO, CMECh
(omHOpOAHAS W HEOAHOPOJHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHasE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJsl XUMUYECKOTO DJIEMEHTa B COCAMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ], KHCIIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYECKas peakius, KiacCUpUKAIMI peaKiuil: peakiuu
COCIMHEHUS, PEAKITUN Pa3JIOKCHUS, PEaKI[UU 3aMEIICHHsI, peaKIuu 0OMeHa,
9K30- M SHJOTEPMHUYECKHE PEaKIUH, TEIJIOBOM 3(PQeKT peakiuu, sapo
aToma, SJIEKTPOHHBIA CJOM aroMa, aToMHas OpOUTallb, paguyC aToMma,
XUMHUYECKasi CBS3b, MOJSPHAs W HEMOJSpHAas KOBAJEHTHAs CBS3b, MOHHAS
CBSI3b, MOH, KATUOH, aHUOH, PaCTBOP, MAacCOBas J0JIs BelecTBa (ITPOLIEHTHAS
KOHLIEHTpAaIusi) B pacCTBOPE;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKMX TOHITHH U
OPUMEHATH 3TH MOHATHUS MIPU ONMCAHUH BEUIECTB U UX MPEBPAILCHUI;
UCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPaBHEHUN XUMHUYECKUX PEAKLUN;

OTIPENIENSITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCJICHHS  DJIEMEHTOB B  OWMHApHBIX  COCIUHEHUSX,
MIPUHAJIEKHOCTh BEUIECTB K ONPEIEIEHHOMY KJIAcCy COEAMHEHUH 110
dbopmynam, BHUJ XUMHYECKOW CBsi3W (KOBaJeHTHAsT W WOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

packpeiBath cMmbicn llepuommueckoro 3akona JI. WM. Menpaeneena:
JEMOHCTPUPOBATh [OHUMAHUE [EPUOJAMYECKOW 3aBHCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT WX mojiokeHus B llepuogmueckoil cucreme,
3aKOHOB COXPAaHEHMsI MacChl BEILECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHs, 3aKOHa ABOTrapo;

ONMKCHIBATh W XapakTepuszoBaTh Tabmuunyto ¢opmy Ilepuoguueckoit
CUCTEMbI XUMUUYECKUX 3JIEMEHTOB: PA3/INYaTh MOHITHUS «TJIaBHAS MOATPYIIa
(A-rpynma)» u «mobounas noxarpymnmna (b-rpynma)», maneie U Oosblnne
NepUOAbl, COOTHOCUTh OOO3HAUYEHHUs, KOTOpPhIE MMEIOTCS B TaOJIHIe
«Ilepuognueckas cucrema xumuyeckux sneMmeHToB [[. M. MenneneeBa» ¢
YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB m 3apsn sapa, oOLIee YUCIO JIEKTPOHOB U PACIPEICIICHHE UX 10
AIIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XWMHUYECKHE HIIEMEHTbI, HEOPraHUYECKHE BEUIECTBA,
XUMUYECKHE peakuuu (10 YUCIYy M COCTaBy YYacTBYIOUIMX B PEAKIHMH
BELIECTB, M0 TEIJIOBOMY 3 PexTy);



e XapakTepH30BaTh (OMHUCHIBATH) OOIIUE XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KIACCOB, MOATBEPIXKIash OMHCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e TPOTHO3MPOBATH CBONCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Ka4eCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX TMpEBpaICHUl B
Pa3TUYHBIX YCIOBHUSX;

e BBIYUCIISTH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIO XHMHMYECKOrOo JJeMeHTa 1o ¢opMysie COEAUHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOMN peaKInu;

e TPUMEHATH OCHOBHBIE OIEPAIMU MBICIUTEILHON JIEATETbHOCTH — aHaJU3 U
CHUHTE3, CpaBHCHHE, OOOOIICHHEe, CHCTeMaTH3aIuio, KIAaCcCU(PUKAIIHUIO,
BBISIBJICHUE TMPUYUHHO-CIICJICTBEHHBIX CBS3€H — JUIsl W3Y4YEHUS CBOWCTB
BEIIECTB ¥ XMMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHMSI
— HabIoIeHne, U3MEpPEHNe, MOJICTUPOBAHNE, DKCIICPUMEHT (peajbHBIM U
MBICJICHHBIN);

e CIIEJOBaTh MPABUJIAM TIOJB30BAHMS XUMUYECKON MOCYAON U JTaOOPAaTOPHBIM
o0opymoBaHMEM, a TakKkKe IMpaBWIaM OOpalleHus C BEIIeCTBAMHU B
COOTBETCTBHM C HWHCTPYKIUSMH TI0O  BBINTOJIHCHHIO  JIaOOPAaTOPHBIX
XUMHUYECKUX ONBITOB IO MOJYYCHHUIO U COOMPAHMIO Ta3000pa3HBIX BEIICCTB
(BoopoJia M KHUCIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OMNpENEIEHHOM
MacCOBOM J10Jiell pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M MPOBOAMTH
XUMHUYECKHE HKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TIOMOIIbIO0 MHAUKATOPOB (JTaKMycC, GeHopTaaenH, METUIIOPAHK U

pyrue).

K koHIly 00yueHus B 9 kJiacce rnpeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pPacKpbIBaThb CMBICII OCHOBHBIX XMMHUYECKHUX TIOHSTHUH: XHUMHUYECKUU
2JIEMEHT, aToOM, MOJIEKYJia, WOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTRBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJCKTPOOTPUIATEIILHOCTh, CTEIEHb
OKHCJICHHSI, XUMHYCCKasl PEaKIus, XUMHUYSCKass CBS3b, TEIIOBON 3 deKT
peaKIuu, MOJIb, MOJISIPHBII 00BbEM, PACTBOP, JJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIMTUYECKAS] AUCCOIUAIIMS, PEAKIIMA HOHHOTO 0OMEHA, KaTaJIu3aTop,
XUMUYECKOE paBHOBecHE, oOOpaThUMble U  HEOOpaTHUMbIE  pPEaKIHH,
OKHMCJIUTEIbHO-BOCCTAaHOBUTEIIbHBIC peakuuu, OKHUCJIUTEIb,
BOCCTaHOBUTEIb, OKHCJICHUE U BOCCTaHOBJICHHUE, aJIOTPOIIHS,
aM(OoTepHOCTh, XUMHUYECKasI CBSI3b (KOBAJICHTHAS, MOHHAS, METAJUTMYECKas ),
KpUCTAJUIMYECKasi pEeIIETKA, KOPPO3Usl METAJUIOB, CIUIaBbl, CKOPOCThb
XUMHMYECKOM peakluu, TMpeaesibHo jgomyctuMmas koHueHTtpanus [IJIK
BEIIIECTBA;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHSATUM U
MIPUMEHATH T MOHITHUSA MPU OMMMCAHUH BEIIECTB U UX MPEBPAILICHUIH;



MCITIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTaBJICHHs (DOPMYJT BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINM;

ONPENENATh BAJICHTHOCTh U CTENEHb OKHUCJICHUSI XUMHYECKUX SJIEMEHTOB B
COCMHEHUAX PA3JIMYHOrO COCTAaBa, MPHUHAIJIEKHOCTh BEIIECTB K
OMpeIeIEHHOMY KJIAaCCy CO€IMHEHUH 10 (hopMyiaMm, BUJI XUMUUYECKOU CBSI3U
(KoBaJIeHTHAs, MOHHAs, METAJJIMYECKAsi) B HEOPTaHUYECKUX COCTUHCHUSX,
3apsii MOHA 10 XUMHUYECKoW ¢opmylie, XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCJAMHEHUMN, THUIl KPUCTALINYECKOW pPelIéTKu
KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIch Ilepuogumueckoro 3akona JI. U. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIHUCHIBATH M  XapaKTepHU30BaATh
tabmunyio ¢dopmy Ilepuogndeckoil CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB:
pazniuuath MOHSTUSL «IJaBHasg mnoarpynna (A-Tpymnma)» U «rnoOouHas
noarpynma (b-rpynma)», Mamsie W OOJBIINE TEPHOJBI, COOTHOCHTH
0003HauYeHUsI, KOTOPHIE UMEIOTCSI B IEPUOUICCKON TaOIHIIE, C YNCTOBBIMH
XapaKkTepUCTUKAMU CTPOEHHUSI aTOMOB XUMHYECKHUX AJIEMEHTOB (COCTaB U
3apsii  anapa, oOllee 4YHCIO0 DJIEKTPOHOB U paclpejielieHue ux Mo
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUHU
CBOMCTB DJIEMEHTOB M WX COEJUMHEHUM B TMpelesiax MaJlbIX IMEepPUOIOB U
TVIABHBIX MMOJTPYIIN ¢ Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DIJIEMEHTHI, HEOpraHWYEeCKHE BEIIEeCTBA,
XUMUYECKUE peakuuu (MO0 YWCIy M COCTaBy YYACTBYIOIIUX B peaKUuU
BEIIECTB, MO TEIIoBOMY 3(h(EKTy, 1Mo M3MEHEHHMIO CTETNEeHEH OKHCICHHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOmMME W CHEIUPUIECKUEe XUMHUYECKUE
CBOMCTBa TMPOCTBIX M CJOXHBIX BEIIECTB, MOJTBEpPKJIas OMUCAHUE
MpUMEpaMHi  MOJICKYJISIPHBIX Y HWOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIUM;

COCTaBJISITh  YPABHEHUSI  DJICKTPOJIUTUYECKOM  JUCCOLUMAIMUA  KHCIIOT,
LIEJI0YEH U COJIEH, MOJIHBIE U COKPAILLEHHBIC YPABHEHUS PEAKLU MOHHOIO
oOMeHa, ypaBHEHMsI  peakiui, MOATBEPKIAIOIMIUX  CYIIECTBOBaHUE
TEHETUYECKOM CBSI3U MEX/Y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBHUTEIIBHBIX  PEAKIUI
MIOCPEJICTBOM COCTABIICHUSI SJIEKTPOHHOTO OajaHca 3TUX PeaKluii;
POTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXHOCTH TMPOTEKAaHHUSI XUMUYECKUX TNPEBpaAllEeHUd B Pa3IUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJII0 XHMHYECKOTO JJeMeHTa 1o ¢GopMmylie COEIUHEHHS,
MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOU pEeaKInu;

co0JII0aTh MpaBUJIa MOJb30BAHUSI XUMUYECKOU MOCYION U J1abOpaTOPHBIM
obopynoBaHuEM, a Takke IpaBWia oOpalieHus C BelleCTBaMH B



COOTBETCTBHUM C MHCTPYKUMSMH IO  BBINOJHEHHIO  J1a0OpaTOPHBIX
XUMHYECKUX OMBITOB IO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMuaka 1 yriaeKkucioro rasa);

MPOBOANTH PEAKLIMH, MOITBEPKIAIONINE KaYeCTBEHHBIN COCTAaB Pa3MUYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUA-, OpOMUA-, WOAWI-,
kapOoHart-, ¢ocdar-, cUIUKaT-, CyIb(}ar-, TUAPOKCUA-UOHBI, KATHOHBI
aMMOHHSA W HMOHBI HM3yYEHHBIX METAJNIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHMUECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEILHON AEATENbHOCTH — aHAIIU3 U
CHHTE3, CpaBHEHUE, 0000IIEeHNEe, CUCTEMAaTU3aINIO0, BBISABICHHE MPHUYNHHO-
CJIEJICTBEHHBIX CBS3€M — JJI M3Y4EHMsI CBOMCTB BELIECTB U XMUMHUYECKHUX
peakiuii, €CTeCTBEHHO-HayYHble METOAbl IO3HaHWs — HaOJIOJEHHeE,
U3MepeHHe, MOIETUPOBAaHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandyecTBO YacoB
Ne HaunMenoBanue pa3iesoB u DJIeKTpPOHHBIe (HU(POBHIE)
KonTposbHbie IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTbl padoThI
Pa3nen 1. [lepBoHavaiabHble XUMHUYECKHE MOHATHSA
XuMusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 0 ) but6mmoreka [{OK

' MPAKTUYECKON JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢

yeJIOBEKa

12 BemecTBa u xuMuuyeckue 15 | 0 bu6nuorexa [JOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paszgen 2. BaxxHelinue npeacTraBuTe/ i HEOPraHM4eCKMX BellecTB
21 Bosnyx. Kucnopon. [lonsitue 6 0 0 bubnuoreka LIOK

' 00 okcuagax https://m.edsoo.ru/7f41837¢
)7 Bonopoa.Ilonsitue o kuciorax 2 0 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonstue 00 5 1 1 bubmmoreka [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bubmmoreka [IOK

' HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. llepuoanyeckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 but6mmoreka [IOK
XUMHYECKUX d1eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue atoma

- )O(I/IMI/IquKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIC PEAKINH
Hroro mo paseny 15 o o oo LSS
PeszepBHOe Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

9 KUIACC




Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3iejioB U TeEM (audposbie)
Ne n/m P KoHTpobHBI IIpakTHyeckue p
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4eCKHe PeaKIuu
. bu6mmoreka [JOK
[ToBTOpeHue u yriyoieHne 3HaHUuH
1.1 5 1 0 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3fesioB Kypca 8§ Kiacca p
bubmnoreka IIOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX
1.2 . 4 0 0 https://m.edsoo.ru/7f41a63
peakumii
6
DIIEeKTPOIUTAYECKAS JUCCOIAAIINSI Bubmzorexa LIOK
1.3 P ] 8 1 1 https://m.edsoo.ru/7f41a63
XUMHUYECKUE PEAKIIMU B PACTBOpPAX 6
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJIBI M BUX COeIUHECHHUSA
bubanoreka I1HOK
OO6mras XxapakKTepruCcTUKa XUMHYECKUX
2.1 4 0 1 https://m.edsoo.ru/7f41a63
sneMeHToB VIIA-rpynmsl. ["anoreHs 6
OO1m1ast XapaKTepUCTHKA XUMHUYECKUX bubnnorexa [IOK
2.2 aneMmeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
OO0m1ast XapaKTepUCTHKA XUMHUYECKUX bubnnorexa [IOK
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 7 0 1 https://m.edsoo.ru/7f41a63
COEIMHEHUSI 6
2.4 OO6mas XxapakTeprucTUKa XUMHIECKUX 8 1 2 bubmuorexa [JOK
snemeHToB IVA-rpynnsl. Yrinepon n https://m.edsoo.ru/7f41a63




erMHI/Iﬁ H UX COCANHCHUA

I

Hroro no pazgeny 25
Pa3nen 3. MeTa/uibl M X COeIMHEHUS
bu6nmoreka [JOK
3.1 OO0mue cBOMCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [IOK
3.2 Baxuerime MeTamuibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Pa3nen 4. Xumusi u okpy:kamomas cpeaa
Bbu6mmorexa [JOK
4.1 BemecTBa 1 MmaTepuansl B AKHU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 3
bubanoreka I1HOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoauvecTBo yacoB JIEKTPOHHBbIE
JlaTa
Ne nuppoBbIe
Tema ypoka KonTpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI b
pecypcsl
| [Ipenmer xumuu. Posb XUMuu B KU3HU 1 0 0 bubmuoreka [IOK
yenoBeka. Tena u BemecTra https://m.edsoo.ru/ff0d210c
bu6mmoreka [{OK
2 I1 1
OHSITHE O METOJaX MO3HAHUS B XUMUHU 0 0 hits://m.edsoo ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuna
paboThl B 1a00paTOPUU U TPUEMBI bubnmoreka [JOK
3 1 0 1
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
Yucrtele BemecTBa U cMecu. CiocoObl bu6mmoreka [JOK
4 . 1 0 0
pas3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padora Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 0 1 bubmmorexa [JOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKHU IIOBApPEHHOU COJIN)»
bu6mmoreka [JOK
6 A 1 0 0
TOMPI I MOJICKY IR https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKHUE IIEMEHTHI. 3HAKU 1 0 0 bubmuorexa [JOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ca0XHBIE BENIECTBA 1 0 0 bu6mmoreka [JOK




https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [IOK

A -
? TOMHO-MOTICKYIPHOE yHeHHe https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
10 Xumnueckas popmyna. BaieHTHOCTD bubamorexa LOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHMUYECKHUX JIEMEHTOB
1 OTHoOcHUTeNbHAsI aTOMHAs Macca. bubnuorexa [JOK
OTHocuUTeNbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas J10J19 XHMHAYECKOTr0 dJIeMEHTa bu6mmoreka [JOK
B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomuuecrBo BemecTBa. MoJib. bu6mmoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOuU3nUeCKUEe U XUMUUYECKHE SIBIICHUS. bubmuorexa [JOK
XUMUYeCKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBus NpoTEKaHUs bubnuoreka [IOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHHUsI MacChl BEIECTB. bubmmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b&8
Brruucnenus: koaudecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHUYECKHUX bubmmorexa [IOK
m N yp https://m.edsoo.ru/ff0d5708
peakiuii
Knaccudukanus XuMuueckux peakuun
18 (coe I/IH(I;HI/ISI a3J10KEHUS 3a1\F/1)e SHUS Bubmmorexa LIOK
A s ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — Yy4€HBIN-
19 sHmkIoneauct. O6o0IeHue u bubmmorexa LIOK
. AHCT: Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alMs 3HAHUU
20 Kontponbnas padota Nel o teme bubmuoreka [JOK




«BemiecTBa 1 XMMHUUECKHE pCaKnum»

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. Coctas

71 K N bu6mmoreka [{OK
BO3Atyxa. RHCIOpOA = S7IeMe https://m.edsoo.ru/ff0d448¢
npoctoe BemecTBo. O30H
DOu3nuecKre 1 XUMHUYECKHUE CBOMCTBA

2 « bubmuoreka [JOK
KHCIOPOAA (peaKLLiH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 006 oxcumax
CriocoOblI MOTy4YeHUsT KHCIIOPO/Ia B

23 6 Y MLILLT HI; A - bubmuoreka [JOK
11a00paToOpUH U PO C€HHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeneHnne kucnoponaa
TemnoBoit s ekt xumudeckoit

24 peaxiuu, MOHATUE O TEPMOXUMUYECKOM bubmuoreka [JOK
YPaBHEHUH, DK30- U DHIOTEPMHUIECKUX https://m.edsoo.ru/ff0d4790
peakumsx
TommuBo (HETh, yroib U METaH).

s 5 (1tepb, y ; ) BuGmorexa LIOK

arps3HEHUE BO3/lyXa, CIIOCOObI €ro httos//m.edsoo.ru/fl0ddceda
MPEAOTBPAIIECHUS
[IpakTrueckas padota Ne 3 o Teme

26 ﬁ P 6 bu6mmoreka [{OK
(«LHOJyHEHHE H COUHpaHHe KHETOPOZa, https://m.edsoo.ru/ff0d4ae2
M3y4YeHHUE e€ro CBOWCTBY

7 Bonmopon — anemeHT u npocroe bubnnorexa [JOK
BenecTBO. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4dd0

73 DOu3nUecKre U XUMHUYECKHUE CBOMCTBA bubmuoreka [JOK
Bonopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 n bubmuoreka [JOK

OTPITHE © KHCIOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2

30 Crioco0sI MoTy4eHus: BOAOPOia B bubnmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6mmoreka [IOK

31 [Tonyuenue u cobupanue Bogopoaa
(LIOMYHEHHIE 1 CODHPANIE BOZIOPOMA, hitps://m.edsoo.ru/fl0d4f42
W3YyYEeHHE ero CBOMCTBY
1 Mounsipabiit 00BEM ra3oB. 3aKoH bubnmoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0b€Ma, KOJIUJeCcTBa
33 BEIIECTBA raza Mo €ro M3BECTHOM bubmmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA WM 00BEMY
Brruucienus 00bEMOB ra3oB 10
34 ABHEHUIO PEaKIMU HA OCHOBE 3aKOHA bubmmorexa [JOK
P . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
dusznyeckue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
35
BOJbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [JOK
UHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE
37 Y HEHACBIIIEHHbIE pacTBOPhI. MaccoBas bubmmorexa HOK
Hl p ppL. https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[Ipaktudeckas padora Ne 5 o Teme
13 «IIpuroTtoBiieHHE PACTBOPOB C bubnmoreka [JOK
ONpeAeIEHHON MacCOBOU J10EH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
19 KonTponbnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KiaccupuKaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 ITonyuyeHue U XMMHUYECKUE CBOMCTBA bubnuoreka [IOK

KHCJIOTHBIX, OCHOBHBIX M aM(bOTepHBIX

https://m.edsoo.ru/ff0d664e




OKCHAOB

OcHoBaHuUs: cOCTaB, KJlacCUpUKALIUS,

bu6mmoreka [JOK

42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XUMHYECKUE CBOWMCTBA bubnuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bubnuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue 1 XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 crloco((SLII) TOJT '-I)eHI/ISI XI/IMI/I‘—IZEKI/I@ buGmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckast pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuotexa [JOK
«OCHOBHBIE KJIAaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 ['eneTnueckas cBsi3b MKy Kilaccamu bubnmoreka [JOK
HEOPraHWYECKUX COCIMHEHUIN https://m.edsoo.ru/00ad9a50
Bbu6mmorexa [JOK
49 O06o001IeHre U crucTeMaTH3alus 3HaHU N
Hl H https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9ela
COCTMHECHHM
[TepBbIe MOMBITKY KIACCH(PUKAITUU
51 XUMUYECKUX AneMeHTOB. [lonarue o bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AIEMEHTOB
52 [Tepuoanueckuii 3aK0OH 1 bubnmoreka [JOK

HepnonnquKaﬂ CHUCTEMA XUMHUYCCKUX

https://m.edsoo.ru/00adas52c




anemenToB . 1. Menaeneepa

53 Ilepuonasl, Tpynmsl, TOATPYMIIIHI bubmorexa OK
PHOJIBL TPY - OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
anep. N3otomnsl https://m.edsoo.ru/00ada342
CrtpoeHnue 37eKTpOHHBIX 000JI04EK
55 a:fMOB SHGMCH?;B [Tepuoanueckoit bubmorexa LIOK
PHO https://m.edsoo.ru/00adabbe
cucteMmsl J[. 1. MenaeneeBa
XapakTepucTuka XUMUYECKOTrO
56 3JIEMEHTA MO0 €ro MOJIOKEHHUIO B bubmuoreka [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoguueckoro 3akona st
57 pa3BUTHA HAyKH U npakTuku. . 1. bubnuoreka [IOK
MenneneeB — y4€HbIM, NTEJAror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
53 DNEeKTPOOTPULATEIBHOCTh ATOMOB bubnuoreka [IOK
XUMHAYECKHUX IJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 HNonnas xumunueckas cBsi3b
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHas XUMHYECKas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonsipHas XUMUYECKas bubmuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenenp okucne
TETCHD ORHCTCHIA https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE bubnuotexa [JOK

peaKIuu

https://m.edsoo.ru/00adb076




bu6mmoreka [JOK

64 OkucnauTenu U BOCCTAHOBUTEIHU 1 hitps//m.edsoo rw/00adb076
65 Konrtpomnsnas padora Ne4 o reme | bubnnorexa [IOK
«Ctpoenue atoma. XMMHUECKasl CBA3b)» https://m.edsoo.ru/00adb486
66 PesepBubIil ypok. O6001eHIE 1 | bubnuorexa [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c¢
67 PesepBubIil ypok. O6001eHIE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHelil ypok. O6o0IeHNE 1 1 bubnmoreka [JOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHBIE
Jara

Ne uugposbie

Tema ypoka Kontposabubie | IlpakTudyeckue | H3Yy4YeHH
n/n Bcero oOpa3oBaTejibHbIEC

padoThI padoThI A
pecypchl

[lepnonueckmii 3aK0H.

1 [lepuoauueckas cucrema | 0 0 bu6mmoreka [{OK
XUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX AJIEMEHTOB 1 0 0 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB

3 Kiaccudukamnmst 1 HOMEHKIaTypa ) 0 0 bubnmnoreka [JOK
HEOPTaHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XMUMUYECKOM CBSI3U U THIIBI 1 0 0 bubmuoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme

5 «IToBTOpEHUE U yriyOIeHne 3HAaHHA 1 1 0
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»

6 Knaccudukanus XumMuaeckux | 0 0 bu6mmoreka [{OK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakiuu. [ToHsITHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa LHOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUIX

8 [TonsTHE O XUMUYECKOM PAaBHOBECHH. 1 0 0 bubnuorexa [JOK




(DaKTOpBI, BJIMAOOIUEC HAa CKOPOCTH
XHUMHYSCKOHN PE€AKIUH U IMOJTOKEHUEC
XUMHYCCKOTI'O paBHOBECHUA

https://m.edsoo.ru/00adc28c

OKuCINTEIIFHO-BOCCTAHOBUTEILHEIC

Bbu6mmorexa [JOK

XUMUYECKUE CBOMCTBA HA PUMEPE

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON
10 nccormanu. CHUiIbHbIE U ci1a0ble bubmnorexa [IOK
A HHALHH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMounnrle ypaBHEHUS peaKIIni bubmnorexa [IOK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUII B CBETE IIPECTABICHUN bubmnorexa [IOK
pU)J; https://m.edsoo.ru/00add5d8
00 3JIEKTPOIIUTUYECKON JUCCOLIHAIITT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTAaBICHUI 00 bubmmorexa [IOK
et . https://m.edsoo0.ru/00add8b2
AIEKTPOIUTUUECKOMN AUCCOLUALINU
14 Tloustue o ruaponnse cojien bubmmorexa [IOK
p https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuyeckas padota Ne 1.
16 «Perlienue dKCIIEPUMEHTAIBLHBIX Bubmorexa OK
P https://m.edsoo.ru/00addbfa
3a7a49y
KontpomnsHast pabota Ne2 o reme
17 «DNEKTPOIIUTHUECKAS TUCCOIUALIAI Bubmorexa HOK
P A HHATLHA. https://m.edsoo.ru/00addecQ
XUMHUYECKHE PEAKIIUU B PACTBOPAX)
18 OO0m1as XxapaKTepuCTHKA rajJoreHOB. bubmuoreka [JOK

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




XJIopa

XnopoBogopoa. ComnsiHast KUCIIOTa,

bu6mmoreka [{OK

19 XHMHYECKHE CBOMCTBA, ITOJIYUCHHUE,
Y https://m.edsoo.ru/00ade104
IPUMEHEHUE
[IpakTuueckas padora Ne 2 o Teme
20 «ITonyueHne COJISTHON KUCIOThI bubmmorexa [TOK
y B . ’ https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTBY
Brruucienus mo ypaBHeHUSIM
21 XUMHYECKHUX eazpnﬁ €CJIHU OJIUH U3 buGnnorexa LIOK
PCAKHIH, https://m.edso0.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO01mas xapakTepucTUKa dJIEMEHTOB bubmuoteka [{OK
VIA-rpymnrsbl https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUN CEPHI.
Haxoxnenue cepsl 1 €€ coeIMHEHU I bu6mmoreka [{OK
23 .
B NpUpoje. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBonoposi, CTpoeHue, bubmmoreka [JOK
24 .
bu3nYecKue U XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHas KMCIIOTA,
25 @Hanecxnzplxnj;qecxneCBoﬁCTBa bubmmorera LOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHUE
XHUMHUUYECKUE PEAKLUH, JIEKALUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
2% IIOJIyYEHUS] CEPHOI KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIeH cpebl COCTUHEHUSIMHU
cepol
27 Brrancienue MaccoBoit 1071 BEIXOa bu6mmoreka [{OK




MPOAYKTa PeaKuu

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

OO1m1ast XxapakTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHNe

bu6mmoreka [{OK

28
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA
Ammuak, ero pu3ndecKue u

29 XMMHYECKHUE CBOMCTBA, MOJyYEHUE U bubmmorexa [JOK

’ y https://m.edso0.ru/00adf004
pUMEHEHUE
[IpaxTuyeckas padora Ne 3 mo Teme
30 «ITomydyeHune aMmmuaka, U3yueHue ero bubmmorexa [JOK
. y Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCoTa, e€ pusnueckue u bubnuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHS B KaUeCTBE MUHEPATIbHBIX

32 nobpennii. XuMHYeCKoe bubmmorexa TOK
yAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKaIoIIeH cpeibl
COEIMHEHMSIMU a30Ta
docdhop. Oxcun bhocdopa (V) u

33 (1)00(;5)0 pHaH KI/ICJ'I((I))Ta q)q)pll)mgiez:xne u bubmorexa OK

p o https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOMCTBA, MOIyYEeHUE
Hcnonp3oBanue pocharos B

34 KaueCTBE MHUHEPATbHBIX YI00pEHUH. bubnuorexa [JOK
3arpsi3HeHUE IPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacnpocTpaHeHIE B

POZ, pactipoctp bubmuoreka [JOK

35 npupoje, PU3NIeCKre U XUMHISCKHE

CBOMCTBA

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




Oxkcupl yraepoja, ux pusndeckue u
XUMHUYECKHUE CBOVCTBA.

bu6mmoreka [IOK

36
OKosiorn4yeckue npoOiIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIoM yrieposa (IV)
37 YronpHas KUCI0Ta U €€ COoIu bubmorera [JOK
https://m.edso0.ru/00ae006¢
[IpakTtrueckast padota Ne 4 o Teme
13 "[lonyueHue yriaekucaoro rasa. bubnnoreka [IOK
KauectBenHas peakius Ha KapOoOHAT- https://m.edsoo.ru/00ae027¢
HOH"
[TepBoHavabHBIC TTOHATHUS 00
39 OpraHMYeCKHUX BEIIECTBaxX KakK O bubmiorexa HOK
p HI https://m.edsoo.ru/00ac054¢
COCJIMHEHUSX YTIepoia
bu6mmoreka [IOK
40 Kpemunii u ero coeTuHEHUS
p a https://m.edsoo.ru/00ac080a
[Ipaktrueckast padota Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 3374 110 TEME bubnuorexa [JOK
«Baxwneinie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHMS)
Kontponbnas padota Ne3 mo teme
42 «BaxHeite HEMeTaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS
OO6m1as xapakTepucTUKa XUMHUECKUX
9JIEMEHTOB — METAJIJIOB.
43 MeTtannudeckas CBSI3b U Bbu6mmorexa [JOK

METAJIIMYECKasi KpUCTaNIMYeCKas
pemérka. Pu3nveckre CBOMCTBa
METaJUIOB

https://m.edsoo.ru/00ael03e




XHUMHUUYeCcKre CBOMCTBA METAJIIOB.

bu6mmoreka [IOK

44 DIIeKTpOo €CKHUH
HIeKTp Xm\:mq KHH DAL https://m.edso0.ru/00ael 156
HaNpPsHKEHUN METaioB
OO6mue crocoObI MOTyYeHUs
MeraioB. CriaBel. Beruncienns mo
45 aBHEHUSIM XUMHUYECKUX PEAKIIUH bubnmorexa [TOK
M PeaKi, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJIEPIKHUT
IPUMECH
46 IMousaTre 0 KOPPO3UH METAILIIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47
[Henounrre MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUBI HATPUS U bu6mmoreka [{OK
Kanus https://m.edsoo.ru/00ael14b2
49 [[lenoyHO3EMENBHBIE METAILIIBI — bubnuorexa [JOK
KaJIbIIMHA U Maruui https://m.edsoo.ru/00ael5e8
50 Bakueinme coeTUHEHNUA KAJILINS bubmmorexa LOK
& B https://m.edsoo.ru/00ael5e8
51 O00011eHrEe U cUCTEMAaTU3aIIHs
3HAHUHI
JKEcTKoCTh BOMBI U CIIOCOOBI €€ Bbu6mmorexa [JOK
52
YCTPAHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTh BOABI M METOIELI €€ bubmnorexa [IOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [JOK
54 AnmroMuHuR
https://m.edsoo.ru/00aelc64
55 AmMoTepHbIe CBOMCTBA OKCHJIA U bubmmoreka [JOK




TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a Bbu6mmorexa [JOK
(IT) u xenesa (III) https://m.edsoo.ru/00ae35e6
53 O606I£ICHI/I€ U CHCTEMaTHU3aIus
3HAHUI
[IpakTnueckas pabora Ne 7. Pemenue
59 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeME bubnmoreka [JOK
«Baxueitme MeTalibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHHUSI
Brruucienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUM, €CIIH OJUH U3
60 peareHToB JaH B U30bITKE WIH bubnuoreka [IOK
COAEPKUT pUMecH. Brrunciienus https://m.edsoo.ru/00ael1750
MacCOBOMH 01U BbIXO/a MPOAYKTa
peakiuu
61 O06001IeHre U crucTeMaTu3aIus
3HaHUI
KontponbHas padora Ne4 o teme
62 «Baxxnenmme MeTaJlIbl U UX
COCTUHEHUS»
63 BemectBa u maTepuansl B bubnuorexa [JOK
ITOBCEITHEBHOM KHU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HeHue bubnuoreka [IOK
OKpYKaIOIIE cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumun B periennn bubnuoreka [IOK

9KOJIOTMUYECKUX MPoOIeM

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




66 PesepBHrlit ypok. O6o0mieHue u | bubnuotexa [JOK
cUcTeMaTH3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PesepBHEIil ypok. O000ICHHE 1 1 bubnuotexa [JOK
cUCcTeEMaTU3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHEIil ypok. O000ICHHE 1 1 bubnunoreka [JOK
crucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYHEHUKA

» Xumus, 8 knacc/ 'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenuey

» Xumus, 9 knacce/ I'abpuensa O.C., Octpoymo U.I'., Cnaakos C.A.,
AxkmmonepHoe obuiectBo «M3marensctBo «lIpocBemenue

tabuuel: [lepuoandeckas cucteMa xuMuueckux 3nemeHToB . U.
MenneneeBa, Tabauiia pacCTBOPUMOCTH, STEKTPOXUMHUCCKUHN PSJT HATTPSHKCHUS
METAJIOB

METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb.-
Peanuzauus-tpedoBanuii-dOI'OC-ocHOBHOT0-00111€er0-00pa30BaHHUs. -
Mertoauueckoe-nocodue-is-yunrens.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?7utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



