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HOACHUTEJBHASA 3AIIMCKA

[IporpaMmma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
COCTaBIICHa Ha OCHOBE TpeOOBaHMM K pe3yabraraM OCBOEHHUS OCHOBHOM
oOpazoBarenbHOU IPOTrpaMMBbl OCHOBHOT'O o01ero oOpasoBaHus,
npeactaBieHHbIX B DI'OC OO0, a takxke Ha OCHOBe (enepanbHOM padoueii
MpPOrpaMMbl BOCIUTAHUS U C YYETOM KOHUENIUHU MPENOAaBaHUS y4yeOHOTrO
npenMera «XuMHs» B 00pa3oBareiabHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu HaéT MPEJCTABICHUE O IENSIX, 00IIeil cTpareruu
oOyyeHusi, BOCIUTAHHUS M PA3BUTUS OOydYaIOIIMXCS CPEICTBAMU Y4YEOHOIO
npeaMera,  YCTaHaBIMBaeT  00s3aTelIbHOE  NPEIMETHOE  ColepiKaHHe,
npeaycMaTpyuBaeT paclpeliejieHUe €ro mo kKjiaccaM U CTPYKTypUpPOBAHHUE IO
paszenaM M TemMaM OpOorpaMMbl MO XUMHH, OIpPEAEsieT KOJWYECTBEHHbIE U
Ka4eCTBEHHbBIC XapaKTepUCTUKU COZIepKaHus, PEKOMEHTyEeMYIO
MOCJIEIOBATEIbHOCTh HM3YYCHHS XHUMHU C Y4E€TOM MEXKIPEIMETHBIX U
BHYTPUINIPEAMETHBIX CBfI3€H, JIOTMKM Yy4eOHOro Tpolecca, BO3PACTHBIX
ocoOeHHOCTEe 00ydaromuxcs, ONpeAeNsieT BO3MOXKHOCTU MpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yJabTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHusl, a Takke TpeOOBaHUM K
pesyapraraM OOy4YeHUsI XUMUU Ha YpOBHE IleJied H3y4yeHus MpeaMeTa U
OCHOBHBIX BHUJIOB Yy4€OHO-TIO3HABATENBLHON EATEIBHOCTH OOYYaroIIerocs Mo
OCBOCHHIO yUeOHOTO COIepIKAHUSI.

3HaHME XUMHUU CIYKUT OCHOBOWM [JIsi (DOPMUPOBAHUS MHUPOBO33PEHUS
00yy4aroIerocs, ero NpeACTaBICHU 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO
pOJIb UrparoT GOpMUpPYEMbIE XUMHUEH MPEJCTABICHUS O B3aMMOIPEBPALICHUIX
HHEPrUr U 00 SBOJIIOIUU BEIIECTB B MPUPOJE, O MyTIX peHIeHUs ro0albHbIX
npo0JieM yCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTrETUUYECKOM,
MUIIEBON U SKOJIOTUYECKOM 0€30MacHOCTH, TPOOIIeM 31PaBOOXPAHECHHUS.

N3yuyenune xumuu:

CIIOCOOCTBYET peaju3allid  BO3MOXHOCTEW NS CaMOpa3BUTHUS W
dbopMHUpOBaHUS KYIbTYpPhl JIMYHOCTH, €€ oO0med U  (QyHKIIMOHAILHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHKE MBIIIICHUS] U TBOPUYECKUX CIIOCOOHOCTEH
oOy4alomuxcsi, HaBBIKOB WX CaMOCTOSITEIbHOM Y4eOHOW JEsTENbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIIEOBATEIbCKUX YMEHUH, HEOOXOMUMBIX KaK B
MMOBCEIHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBHON JEATEIHHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAa€T OCHOBBI
LEJTOCTHOTO B3MIA/la HA €IWHCTBO MNPHUPOABI M  YEJIOBEKa, SBISIETCS
OTBETCTBEHHBIM ATarioM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
00yJaronuxcs;

criocoOcTByeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAy4YHBIM 3HaHUSIM, K TIPUPOJIC, K UEJIOBEKY, BHOCUT CBOM BKJIAJ] B YKOJIOTHYECKOE
oOpa3oBaHue 00y4JarOIIUXCS.

JlanHbIe HaMpaBiIeHUS B OOYYCHUH XUMHH O0ECIIEUYMBAIOTCS CIICIH(PUKON
colepkaHusg Y4yeOHOro TMpeaMeTa, KOTOpPBhIA SABISIETCA MEIaroruuyecku
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKW XMMUU HA OTPEIACIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumnn Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa30oBaHMs OPUEHTHPOBAH Ha
OCBOCHHE 00YUYaAIONUMHCS CUCTEMBI TIEPBOHAYAIBHBIX TIOHSATHH XUMHH, OCHOB
HEOPTaHWYECKOM XWMHH ¥ HEKOTOPBIX OTJACIBHBIX 3HAUYMMBIX TIOHSITHHA
OpPraHUYE€CKOU XUMHUH.

CrpykTypa comepskaHusi TPOrpaMMbl IO XUMHAH C(HOPMHUPOBAHA HA OCHOBE



CHUCTEMHOTIO noaxona k €€ mzydeHuro. CoaepaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUA O XMMHUYECKOM DJEMEHTE U BEHIECTBE U CHUCTEMbI MOHATUH O
xumMuyeckon peakiuu. OO0 3T CHUCTEMBbl CTPYKTYpPHO OPraHU30BaHbI IO
MPUHIIMITY TOCIEAOBATEIIbHOTO Pa3BUTHUSI 3HAHUN HA OCHOBE TEOPETHUYECKHUX
MPEACTABICHU Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU;

— YUYEHHUsSI O CTPOCHUM aTOMa U XUMHUYECKOH CBSI3U;

— TpeacTtaBieHUN 00 BIEKTPOJUTHUYECKOM JTHCCOLMAIIMU BEHIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HMITUPUYECCKU
MOJIYYCHHBIX W OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCS IMOCJEAOBATEILHO OT
OJTHOTO YPOBHS K IPYTOMY, BBITIOTHSSI QYHKITUU OOBSICHEHUSI U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH MPAKTUUECKOTO MPUMEHEHUS U TIOTyYCHUS
U3y4aeMbIX BEIICCTB.

OcBoeHMe mporpaMMbl IO XHUMHUHU CHOCOOCTBYeT (POPMHPOBAHHIO
IPEICTaBICHUS O XUMUYECKON COCTABIISAIONICH HAyYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTEMHON NpUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
MEeTOJlaM TIO3HAHUSI B Hayke. M3ydeHuWe XUMHUHM TPOUCXOAUT C MPHUBICYCHUEM
3HAHUW W3 paHee M3YyYCHHBIX YyUEeOHBIX NpeaMeToB: «OKpyKarouuid MHPY,
«bwuomnorus. 5—7 knacce» U «Dusmnka. 7 Kinacey.

[Ipy wu3ydyeHUHM XUMUU TPOUCXOAUT (OPMUPOBAHWE 3HAHUN OCHOB
XUMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKON
NEATEIbHOCTH 4YEJIOBEKAa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yueOHOro npeaMeTa COCTOUT B (POPMUPOBAHUM CHUCTEMBI XUMHUYECKHUX
3HAHUM — BaKHEUITUX (PAKTOB, MOHATUMN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUIH,
JOCTYIHBIX O00OOIIEHHM MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
OpPUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUSA TPU HU3YYEHUH BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTHH MMO3HABATEIBHBIX YMECHHIA
U UX MPUMEHEHUWU B y4eOHO-TIO3HABATEIHLHOW M y4eOHO-HCCIIEOBATEIbCKOM
NESTEbHOCTH, OCBOCHUM MPaBUI OE30MaCHOTO OOpalleHHsl C BEIIeCTBAMHU B
IIOBCEIHEBHOM KU3HU.

[Tpu u3yyeHnn XUMHUKM Ha yPOBHE OCHOBHOT'O 00111€T0 00pa30BaHus BaXKHOE
3HaYeHHUE MPUOOPETTU TaKue LEH, KaK:

— (dopMupoBaHUE WHTEICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY TMPUHATHIO PEIICHUMH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIIOIITUMCS YCIIOBHSIM JKU3HU;

— HampaBICHHOCTh OOy4YEHHs] HAa CHUCTEMAarHyeckoe MpUOOIIeHUE
o0y4aromuxcss K CaMOCTOATENbHON MO3HABATEIHHOU NEATETbHOCTH, HAYYHBIM
METOoJ]aM TO3HaHUsI, (OPMUPYIOIUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

—  of0ecrieyeHWe  YCIIOBHH, CIOCOOCTBYIOIIMX  MPHOOPETCHUIO
oOy4JalomuMHUCS ~ OTbITa  Pa3HOOOPA3HOW  JEATENBHOCTH, TIO3HAHUS W
CaMOIIO3HAaHUs, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUI), WMEIOIINX
YHUBEpPCAIbHOE 3HAYEHUE JJIS1 PA3JIMYHBIX BUIOB ESITEIbHOCTH;

— ¢opmupoBanre o00mel (YHKIIMOHATHPHOM W €CTECTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHUN OOBSICHATH M OICHUBATH SIBJICHUS
OKPY’KaIOIIero Mupa, UCHOJIb3ysl 3HAHUSI U OIBIT, TOJYyYEHHbIC MPU U3YYCHUU
XUMUHU, TPUMEHATh UX NPU PEUICHUH MpoOJeM B MOBCEIHEBHOM XWU3HU H
TPYAOBOM JEATEIbHOCTH;

— (¢opMmupoBaHre Yy OOydYarONIUXCS TyMaHUCTUYECKUX OTHOIIEHUM,



MOHWMAaHUsl TEHHOCTH XHUMHYECKHX 3HAaHUW IJI BBIPAaOOTKH SKOJOTHYECKHU
L[€JeCO00Pa3HOro MOBENECHHUS B OBITY U TPYIOBOH AESATENBHOCTH B LEISAX
COXPaHEHUs CBOEIO 30POBbA U OKPYKAIOLIEW IIPUPOJHON CPEbI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO HIIS U HAIIPaBICHHOCTU JaJbHEHIIEro
oOy4deHus.

OO6miee 4yuMcaO 4YacoB, OTBEACHHBIX I W3YYEHHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111er0 00pa3oBaHus, coctaBiger 136 yacoB: B § kiacce — 68 yacoB
(2 yaca B Hezem0), B 9 kitacce — 68 yacoB (2 yaca B HEJEIIO).



COAEP) KAHUE OBYYEHUA

8 KITIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATUSA

[Ipenmer xumuu. Ponb XMMUM B KU3HUA Ye€JIOBEKA. XMMHUsA B CUCTEME HayK. Tema u
BemecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ArperaTHoe COCTOsiHHME BeulecTB. IlonsaTne o
MeTo/lax Mmo3HaHus B XxuMuu. Yucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: cMecel.

ATOMBI W MOJEKYJIbl. XHUMHUYECKUE BIEMEHThl. CHMBOJIBI XMMHUYECKUX DJIEMEHTOB.
IIpocThie 1 CIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas (opmyna. BalleHTHOCTh aTOMOB XUMHYECKUX OJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuUTenbHas artoMHasi Macca. (OTHOCHUTENbHAA
MOJIEKYIsIpHas Macca. MaccoBasi 10Jisl XMMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Moinb. MonspHass macca. B3auMoOCBsA3b KOJIUYECTBA, MAcChl U
Yucia CTPYKTYPHBIX €IUHHUIL BerlecTBa. Pacuérel o hopmMynam XUMUYECKUX COCTMHEHUH.

OU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMHUYECKas Peakuus U €€ MPU3HAKUA. 3aKOH
COXpaHEHUs MacChl BEIIECTB. XHUMHUYeckue ypaBHeHus. Kiaccudukaius XAMHYECKUX
peakiuii (CoeIMHEHUs, Pa3JIOKEHUS, 3aMeIIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0M, MpaBWiaMu pabOThl B JabOpaTopuu U NMpuéMamu
oOpaiieHust ¢ 1abopaTropHbIM 00OpPYIOBAaHUEM, U3yU€HUE U ONucaHue (U3NYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIICCTB, HaOmMoneHUe (u3nyeckux (TUIaBICHUE BOCKA, TasHHE
JIbJla, pacCTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJCHCAIUs BOJbl) U XUMUUECKUX (TOpeHue
CBEUM, MPOKAJMBAHUE MEIAHON MPOBOJOKH, B3aMMOJCWUCTBHME MeEJa C KUCJIOTOMN) SBJICHUU,
HAOJIIO/ICHNE U ONMCaHUe TTPU3HAKOB IMIPOTEKAHUS XUMHUECKUX peakIuii (pa3iokeHue caxapa,
B3aMMOJCICTBUE CEPHOM KUCIIOTHI C XJIOpUIOM Oapus, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHUM, B3auMOEHCTBHE jkene3a ¢ pactBopoMm conu menu (1), m3ydenue cmocoOGoB
pasleNieHusl CMeceil: ¢ MOMOIIbI0 MarHuTta, (UIBTPOBAHHUE, BBIMAPUBAHHUE, NUCTUIUISAIUS,
xpomarorpadus, TMpOBEICHUE OYUCTKU IOBAPEHHOW COJNM, HAONIOACHUE M ONHCaHUue
pE3YJIBTaTOB MPOBEJAEHHUS OMbITA, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHHUS! MAcChl, CO3JaHUE
MoJieJield MOJIEKYN (IIapOCTEPIKHEBBIX).

Baxueiimue npeacTaBuTeJ M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech ra3zoB. CocraB Bo3ayxa. Kucnopon — 3meMEeHT U MPOCTOE BELIECTBO.
Haxoxnenue kucinoposa B mpupose, Gu3nueckue i XUMHUIeCKHe CBOMCTBA (PEeaKIuu TOPEHus).
Oxcuppl. Ilpumenenne xucimopona. CrnocoObl MOMydeHHUS KHCIOpoAa B JIabOpaTopuud H
npombInieHHoCTH. KpyroBopot kucinopona B npupoze. O30H — amaoTpornHast MoAuUKaIus
KHUCIIOPOAA.

TeroBoit 3 dekT XUMHUECKOW peakluH, TEPMOXMMHYECKHE YpaBHEHHUS, JK30- H
SHAOTEpPMUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE BO3[yXa, YCHIICHHE
NapHUKOBOTO A PeKTa, pa3pymeHrne 030HOBOTO CJIOS.

Bomopon — asmemeHT M mpocTtoe BemecTBo. HaxoxaeHwe Bomopoma B IIPUPOIE,
duznyueckne 1 XMMUYECKIe CBOMCTBA, MPUMEHEHHE, CTIOCOObI omyueHus. Kuciorsl u comnu.

Monsipabiii 00bEM ra30B. Pac4€Thl MO XUMUYECKUM YPaBHEHUSIM.

®usnyeckne cBoucTBa BOAbl. Boma kak pactBopurenb. PactBopbel. HacelmieHHble
HEHACBIIIEHHbIE PAacTBOPHI. PacTBOpHMOCTH BelIeCTB B Boae. MaccoBasi 10 BEIIECTBA B
pactBope. XuMHUecKre cBoicTBa Bonbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJE U B KU3HU
yesnoBeka. KpyroBopoTt BoJbl B Mpupoje. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa U OYUCTKA
MPUPOIHBIX BO/I.

Knaccudpukanuss Heopranmueckux coequneHuid. Okcuabl. Knaccudukanus OKCHIIOB:
coieoOpazytonue  (OCHOBHBbIE, KHUCIOTHbIe, am(pOTEpHbIE) U  HecoJieoOpasyrollne.
Homenxkiarypa okcnaoB. duznueckue 1 XMuMHUYECKUE CBOMCTBA OKCUAOB. [lomyyenne okcuaos.

OcuoBanus. Knaccudukamuss ocHOBaHWMN: MEIOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. @U3NYECKHE U XUMHUYECKHE CBOMCTBA OCHOBaHu. [losydenue
OCHOBAaHUM.

Kucnorel. Knaccuduxanus kucinor. Homenknarypa kucinor. @u3ndeckrue U XUMUYECKUe
cBoiicTBa KucHOT. Ps aktuBHOCcTH MeTaiuioB H. H. beketosa. Ilomyuenue kucior.

Comu. Homenkiiarypa coneil. @u3snyeckne 1 XMMHYECKUE CBOMCTBA comnei. [lomyuenue
COJIEH.

I'eHeTHYeCcKas CBsI3b MEXK/Y KJIIACCAMU HEOPraHUYECKUX COETUHEHUM.



Xumuueckuit IKCnepumenm:

Ka4yeCTBEHHOE OMpEJIeNICHUE COJep KaHusl KUCIOpOo/ia B BO3/IyXe, MOTyYeHue, coOupaHue,
pacrio3HaBaHUWE U U3YyUYCHHE CBOUCTB KHUCIOpOAa, HAOMIOJEHHWE B3aWMOACHCTBHS BEILECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS M MIPEKPaIEHUs TOpeHus (Moxapa), 03HaKOMJIEHHUE C
oOpa3liaMu OKCHJIOB U OINMUCAHUE WX CBOMCTB, MOJy4YEHHE, COOMpaHUEe, pPacllO3HABAaHUE U
M3y4YeHHEe CBOMCTB BOJOpoAa (ropeHue), B3auMojehcTBHE Bojopoaa ¢ okcuaoM menu (1)
(BO3MOXKHO HCIIO/Ib30BaHUE BUICOMATEPUAIIOB), HAOMIOACHHE 00PA3LOB BELIECTB KOTHICCTBOM
1 Monb, uccrenoBaHue 0COOCHHOCTEH pacTBOPCHHUS BELIECTB C PasIM4YHON PaCTBOPUMOCTBIO,
NPUIOTOBJICHUE PACTBOPOB C OMNPEICNEHHON MAacCOBOW [ONCH PacTBOPEHHOrO BEILECTBA,
B3aMMOJICICTBUE BOABI C MeETaJJlaMH (HAaTpUeM W KajdblueM) (BO3MOKHO HCIIOJIb30BaHUE
BHJIEOMAaTEPHAJIOB), HUCCIEOBAaHNE 00Pa3I[0OB HEOPTraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOIIOICHUE U3MEHEHMsI OKPACKH MHAMKATOPOB B PAacTBOPaX KHUCIOT WM IIEJIOUYeH, U3ydeHue
B3aumozencTeua okcuaa menu (II) ¢ pactBopoM cepHOW KHUCIOTHI, KUCIOT C METaJlJlaMu,
peakuuii HeWTpaIu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOIO
MeTajia JPYrMM U3 pacTBOpa COJM, PEUICHHE OHKCIEPUMEHTAJbHBIX 3aJad IO TEMeE
«BaxkHeHIne Kiacchl HEOPraHMYECKUX COCTUHEHUI.

Hepuonuyeckui 3axkoH U Ilepuoanyeckas cucremMa xumuyeckux diementos /I, U.
Menpeneena. Crpoenue aTOMOB. Xumnuyeckas CBA3b. OxkucaIuTeIbHO-
BOCCTAHOBHMTEJIbHbIEC PeaAKINH

[lepBble MOMBITKM KiIacCU(PUKAIMK XUMUYECKUX dJeMeHTOB. [loHsTHEe O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIIEJIOYHBIC U IIEJIOYHO3EMEIIbHBIE METAJIJIbI, TAJIOTEHbI, HHEPTHBIC Ta3bl).
DneMeHTHl, KOTopble 00pa3yIoT aM(pOTepHbIE OKCUABI U THAPOKCHUJIBI.

[lepuonnueckuit 3axkoH. llepuommueckas cucrema xumMudeckux »diaemeHroB Jl. .
MenneneeBa. KopoTtkonepuoaHas W JiauHHONepuoaHas ¢opmbl Ilepuogudyeckoit cucTteMbl
xumuueckux sneMeHtoB . M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYEeCKUU CMBICI
MOPSIIKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYMIILI DJIEMEHTA.

Crpoenue aromoB. CoctaB aromHbix sijep. W3otonbl. InexkTpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JIOYEK aTOMOB TIEPBBIX 20 XUMUYECKUX AIeMeHTOB [leproaudeckoit CUCTEMbI
J. . MeHnneneeBa. XapakTEepUCTHKa XHUMHUUYECKOTO OJJIEMEHTa IO €ro MOJOXEHUIO B
[Tepuonnueckou cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUA Pauyca aTOMOB XMMHYECKUX JIEMEHTOB, METAJUIMUYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nadenue [lepunonnueckoro 3akoHa u [lepruognyeckoil CUCTEMbI XMMUUYECKHUX 3JIEMEHTOB
IJI pa3BUTHS Hayku v npakTuku. [{. 1. MenneneeB — y4€HbIN U rpakIaHUH.

XuMuUyecKass  CBS3b. KoBanieHTHas (monmsgpHass W HEMOJsIpHAas)  CBA3b.
DIEKTPOOTPUIIATETLHOCTh XUMUYECKUX DJIEMEHTOB. MIOHHAsI CBA3b.

Crenenb okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccol
OKUCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

M3y4YeHHe OOpa3lloB BEIIECTB METAJIOB M HEMETAJIJIOB, B3aMMOJACHCTBUE THUIPOKCHIA
LHMHKA C PACTBOPAMM KHCJIOT U LIEJI0UYEH, TPOBEICHUE ONBITOB, WLIKOCTPUPYIOIIUX IIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHN (TOPEHHE, PEAKIIUH PA3JIOKEHUS, COCIUHEHNUS ).

Mesrcnpeomemmoie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€M IPU U3YYEHUU XUMHUHU B § KJIACCE OCYIIECTBISETCS
yepe3 HCIOMb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHATHUH,
SIBJISIFOIIMXCS] CHCTEMHBIMM JJIS1 OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOr'0 LIUKIIA.

OO0mme ecTeCTBEeHHO-HAYYHbBIC MIOHATHSA: HAYIHBIN (PaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAITU3,
CUHTE3, Kiaccu(pukanus, NEPUOJUYHOCTb, HAONIOICHHE, HKCIEPUMEHT, MOIECIUPOBAHHUE,
U3MEPEHHE, MOJIEIIb, SIBJICHHE.

®dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, W30TOIIbI,
PaANOAaKTUBHOCTh, MOJIEKYNa, JJIEKTPUUYECKUN 3apsij, BEIIECTBO, TENO, 00BEM, arperaTtHoe
COCTOSTHHE BEIIECTBA, ra3, (U3NYECKHE BEIMYHUHBI, CAUHUIIBI U3MEPEHUS, KOCMOC, TIAHETHI,
3BE311b1, ComHILE.

buonorus: ¢dotocunres, npixanue, omocdepa.

l'eorpadusi: armocdepa, ruapocdepa, MuUHEpalbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC



BemecTBo M XMMHYECKasl peaKUMs

[Tepuonnueckut 3axkoH. llepumommueckas cucrema xumMudeckux odiaemeHroB . .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUM CBOMCTB XHUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJMsl, KaJdblUsl U UX COCAUHEHUNW B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B llepuonnieckor cucteMe u CTpPOCHUEM MX aTOMOB.

CrpoeHne BEIIECTBA: BHIBI XUMHYECKOHW CBs3M. THIIBI KPHCTAaUIMYCCKUX PEIIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUMNA KPUCTAJLUIMYECKON PEHMIETKHM U BUJIA XUMUYECKOUN
CBA3MU.

Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKHUX BEIHIECTB. XHUMHUYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K PA3IMYHBIM KJIACCaM HEOPTraHWYECKUX COCAUHECHUH, TeHETUYECKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccuduxanus XuMHU4YeCKUX peakiuil Mo pa3InyHbIM MpU3HaAKaM (10 YUCITY U COCTaBY
YYacTBYIOIIMX B PEaAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, M0 H3MEHECHHUIO CTEleHEH
OKHCJICHUS] XUMUYECKUX DJIEMEHTOB, IO 0OpAaTUMOCTH, TIO YYaCTHUIO KaTajiu3aTopa). JK30- U
SHJIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopoctu XxumMudeckor peaknuu. [ToHsiTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [loHsATHE O TOMOrE€HHBIX U TE€TEPOreHHbIX peakuusx. [loHsTue o
karaiu3e. llonsitue o xumuueckoM paBHoBecuu. DakTophl, BIMSAIONIME HA CKOPOCTH
XUMUYECKON PEAKIIMU U TTOJIOKEHUE XUMUUYECKOTO PABHOBECHSI.

OKHUCIUTENIPHO-BOCCTAHOBUTEIILHBIE PEAKIUU, 3JEKTPOHHBIN OajlaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIBbHON peakiuu. COCTaBICHUE YPABHEHUIN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIb30BaHUEM METO/1a AJICKTPOHHOTO OajaHca.

Teopust 3EKTPOIIUTUYECKON TUCCOIUALIMU. DICKTPOIUTHI U HEINEKTPOJUThL. KaTnoHsl,
AHUOHBI. MexXaHu3M JUCCOLMAIMA BEHIECTB C Pa3IMYHBIMU BUIAMH XHMHUYECKOW CBSI3H.
Crenenn aucconuanuu. CUiabHbIC U C1a0bIe AJIEKTPOJIUTHI.

Peakiiuu nonHoro oomMeHa. YCIoOBHS TMIPOTEKaHUS PEaKIMA MOHHOTO OOMEHa, TOJIHbIE U
COKpalIEHHbIE MOHHbIE ypaBHEHUs peakuuil. CBoicTBa KHCIIOT, OCHOBAHUI U COJIE B CBETE
NpeCTaBICHUN 00 AIIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHBIE peakIMi Ha HOHBI.
[ToHsATHE O TUAPOINU3E CONEH.

Xumuueckuil IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKUX BEIIECTB —
METaJUIOB M HeMmeTauioB (Tpadura W ajiMasza), CIOXKHBIX BEHIECTB (XJIOpUja HaTpus),
UCCJIEZIOBAHUE 3aBUCUMOCTH CKOPOCTM XUMHUYECKOW pEaKUUU OT BO3LACHCTBHS PA3IUUYHBIX
(akTOpOB, HCCIEAOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOLUALIAN
KHUCJIOT, IIeJIoued M cojied (BO3MOXKHO HCIIOIb30BAHME BHUAEO MATEpPHUAJIOB), MPOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOUTUX MPU3HAKK MPOTEKAHUS PEAKIMii HOHHOTO oOMeHa (0Opa3oBaHHe
ocajJka, BBIJEJICHUE Tra3a, 00pa3oBaHHWE BOJbI), OMBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHBIX peakuid (TOpEeHUE, peaklK pas3IoKEHUs, COCIUHEHNUS ),
pacro3HaBaHWE HEOPTaHMYECKHX BEIIECTB C MOMOUIBI0 KAYECTBEHHBIX PEAKIMH Ha HOHBI,
PEILICHUE YKCIIEPUMEHTAJIBHBIX 3a/a4.

HemeTtaJliibl M UX COCAMHEHM S

OO6miast xapakTepucTuka TamoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
creneHn okucieHus. CTtpoeHne W (U3HUECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XHUMHUYECKHE CBOWCTBA Ha MpUMEpE XJopa (B3aUMOJEUCTBUE C METajlllaMU, HEMETaJUIaMu,
menoyamu).  XnopoBomopod. ConsiHag KUCIOTa, XUMHUYECKUE CBOMCTBA, IOJY4YEHHE,
NpUMEHEHHEe. JlecTBUE XJopa M XJIOPOBOAOPOAA HA OpPraHW3M 4YesloBeKa. BaxHeimme
XJIOPHUJIBI U UX HAXOXKJIEHUE B IPUPOJIE.

OO6mrast xapakrtepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (PU3nYecKue CBOMCTBA MPOCTHIX BEHIECTB —
KHCIIOPO/Ia M CePhl. AJINIOTPOTTHBIE MOTU(MUKAIINK KHCIOPOAa U Cepbl. XUMUYECKHAE CBOMCTBA
cepsl. CepoBomopos, cTpoeHue, GU3HUECKUE U XUMHUYECKHe CBOMCTBA. OKCHIBI CEphl Kak
MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta, (PU3NUecKre 1 XUMHUUECKHUE CBOMCTBA
(oOumme Kak mpeacTaBUTENs Kiacca KHUCJIOT U crneuuduyeckue). XUMUUYECKUE PEaAKIUU,
JeXxalnue B OCHOBE MPOMBIIUICHHOTO CIOC00a MOMy4YeHUs CepHOM KHUCIOThl. [IpuMeneHue
cepHoil kuciaotrbl. ColM CEpHOM KHUCIOTHl, KAUYECTBEHHAs peakuus Ha CyIb(}ar-uoH.
Haxoxnenue cepel u €€ coeAMHEHU B NpUpoAe. XUMHUYECKOE 3arpsA3HEHHE OKPYKAKOIIEH
Cpelbl COeAMHEHUAMU CePbl (KUCIOTHBIE 10K IH, 3arPsI3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI
€ro MpeI0TBPAILICHUS.



OO0mast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUSA. A30T, paclpoOCTpaHEHHE B MpUPOAE, (DU3UYECKUE H
xuMHuueckue cBoiictBa. KpyroBopor azora B mnpupone. AMMHaK, €ro (QuU3WYecKHe u
XUMUYECKUE CBOWCTBa, MoiyuyeHue M mnpuMeHenue. Coau aMMoHMS, UX (unueckue u
XUMUYECKHE CBOMCTBa, MpuMeHeHHe. KauecTBeHHass peakiusi Ha MOHbl aMMOHUS. A30THas
KHUCJIOTa, €€ MOoNMydYeHue, (PU3NYECKUEe U XUMUUYECKUE CBOMCTBA (0OIIME KaK MPEeACTaBUTES
KJlacca KHUCIIOT U creurduueckue). Mcnonb30BaHre HUTPATOB U COJIEM aMMOHHUS B KaueCTBE
MUHEpaIbHBIX yAO0OpeHHil. XUMUYECKOE 3arpsi3HEHHE OKPYKaIoIIeH Cpelbl COeIUHEHUSIMU
a3zoTa (KHCIIOTHBIE JOXIH, 3arpsi3HEHUE BO31yXa, HOYBHI U BOT0EMOB). Docdop, ammoTponHbie
Monudukanuu ¢ocdopa, dusmyeckue u xumuueckue cpoictBa. Okcua docdopa (V) u
dochopHas kucnora, PuU3NYECKHe U XMUMHYECKHME CBOMCTBA, MoiiyueHue. lcmonab3oBaHue
¢dochaToB B kauecTBe MUHEPAJIbHBIX YIOOPEHU.

O6mas xapakrepuctuka 3aeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUA. YTIIEpOl, AJJIOTPONHbIE MOAN(PUKALIUU, PACTIPOCTPAHEHHE
B npupone, Gusmdeckrue W XUMHYECKHEe CBOMCTBa. Ancopbuus. KpyroBopoT ymiepona B
npupozae. Okcuapl yriepoaa, ux GU3NYeCKUe U XUMUYECKHUE CBOMCTBA, JEHCTBHE Ha YKUBHIC
OpraHu3Mbl, MOJIyYeHUE U MPUMEHEHUE. DKOJIOTHYECKHE MPOOIEeMbl, CBI3AHHBIE C OKCHUIOM
yriepoaa (IV), runoresa rmo6aabHOro NOTEMJIEHUS KIMMara, MapHUKOBBIN 3ddexT. YronbHas
KHACTIOTa U €€ conM, UX (U3MYECKUe U XUMHUYECKHE CBOMCTBA, MOJyYEHHE M MPUMEHEHHE.
KavecTBeHHas peakuus Ha kapOoHaT-uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJIEHHOCTH M CEJIbCKOM XO35HCTBE.

[lepBoHayaabHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX YIJepoaa
(MeTaH, 3TaH, ATWIEH, alleTWIEH, 3TaHOJN, IJIMIEPUH, YKCycHas kuciora). [IpupoaHbie
UCTOYHUKHU YIJIEBOAOPONOB (Yrojib, MPUPOAHBIA Ta3, HE(PTH), MPOAYKTHl MX MepPepadbOTKH
(6eH3uH), UX POk B OBITY U MPOMBINLICHHOCTH. [ToHATHE 0 OMOIOTHYECKH BAXKHBIX BEIECTBAX:
KUpax, Oeikax, ymieBoJAaX — W HMX POJIM B KU3HU 4YeloBeKa. MarepuaabHOE €IUHCTBO
OpPraHWYECKUX U HEOPTaHUYECKUX COECTUHEHHMII.

Kpemuuii, ero ¢usmyeckue ¥ XUMUYECKHE CBONCTBa, MOJyYeHHE U TPUMEHEHHE.
Coenunenusi kpemuusi B mpupone. OO6mme mpencrasinenus o6 okcuae kpemuus (IV) wu
KpeMHueBoM kucnore. CHIMKaThl, WX UCHOJIb30BaHHE B OBITY, B MPOMBIIUIEHHOCTH.
Baxxueiiiue cTpouTelbHbIE MaTepHaibl: KEpaMHUKa, CTEKJIO, IIEMEHT, OETOH, KeJIe300€TOH.
[Ipo6iembl 6e30MaCHOTO UCTIONB30BAHUS CTPOUTEIHHBIX MAaT€pUAJIOB B IOBCEHEBHOM JKU3HH.

Xumuueckuil IKCnepumeHm:

U3y4eHHne 00Pa3I0B HEOPTraHNYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEAKIUI Ha XJIOPUI-MOHBI U HAOIIOACHUE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxaronue GU3NYeCcKre U XUMHUYECKIE CBOMCTBA TaJIOTEHOB U UX COCIUHEHUN (BO3MOXKHO
WCITOJIb30BAaHNUE BHUEOMATEPUAIIOB), O3HAKOMIICHHE C 00pa3laMH XJOPHJIOB (TrajlOTeHHJIOB),
O3HaKOMJIeHHE ¢ oOpa3namMu cepbl U €€ COCIUHEHUAMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHANIOB), HAONIOAEHUE Tpolecca OOYyIIMBaHUS caxapa TIOA  JIeWCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3yUYEeHNE XUMHUUECKUX CBOMCTB pa30aBIeHHON CEpHOI
KHUCIIOTHI, TIPOBE/ICHUE KAaY€CTBEHHOW peakiuy Ha Cylb(ar-uoH U HaOIIONeHHe MpU3HaKa €&
MPOTEKAHUSI, O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMH a30Ta, ocdopa u uX CoOeaMHECHUI
(BOBMOXKHO HCIIONIB30BAaHUE BHUIEOMATEpHANOB), oOpa3lamMu a30THBIX U  (HOChHOPHBIX
yaOOpeHu#, TMoydyeHne, coOWpaHue, paclo3HaBaHWE W W3yYeHHWE CBOWCTB aMMHUAakKa,
MPOBE/ICHNE KAY€CTBEHHBIX PEAKIM HA MOH aMMOHHUS U PocdaT-uoH U U3yYeHHE TPU3HAKOB
HX IPOTEKAHNSI, B3aMMOJICHCTBUC KOHLICHTPUPOBAHHO a30THOM KUCIIOTHI C ME/BIO (BO3MOKHO
HCTIOJIBE30BAHNC BHICOMATCPHAIIOB), U3YYCHHE MOJENCH KPHCTAINYECKUX PeIIETOK aimMasa,
rpadura, ¢ymiepeHa, O3HAKOMJICHHE C TPOIECCOM aJCcOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM  yIIEM M yCTPOWCTBOM NPOTHUBOrasza, IMOJy4YeHUE, coOupaHue,
pacro3HaBaHUE U U3YYEHUE CBOMCTB YIVIEKMCIIOrO rasa, MpOBEJECHNE KAaYE€CTBEHHBIX PEaKIUi
Ha KapOOHAaT W CWJIMKAT-UOHBI M H3yYEHUE MNPU3HAKOB HMX MPOTEKAHUS, O3HAKOMIIEHHE C
MPOAYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHBIX 33/1a4 M0 TeMe
«BaxkHelIe HeMeTaJuIbl U UX COCAUHECHUSD.

MeTanibl M UX COeJMHEHUS

OO6masi xapakTepuUCTUKAa XUMHUYECKUX OJJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU MX
nonoxkeHus: B Ilepuonmyeckoit cucreme xumuudeckux siemeHToB . M. MenneneeBa u
ctpoeHusi aromoB. CTpoeHue MeTauioB. MeTamauyeckass CBsSI3b M MeTajIMuecKas
KpUCTAJINYECKAs] PEIIETKA. DNEKTPOXUMHUYECKUH PSAJl HANPSDKEHN MeTaiuioB. Ousznueckue u



XUMHYECKHE CBOMCTBAa MeTauioB. OOmmume cnocoObl mnoiydeHuss MmeramuioB. IloHstue o
KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT Koppo3uu. CmiiaBbl (CTalb, YYr'yH,
TIOpaTlOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[Ilenounsie meTasnmel: noyoxeHue B [lepuoanueckon cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE X aTOMOB, HAXOXKJIECHUE B Ipupoae. PU3NUEeCKHEe U XUMUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kajaust). OKCUIbI U TUIPOKCUIBI HATPUS U Kanud. [Ipumenenue
LIEJ0YHBIX METAJIOB U UX COCUHEHHM.

[IlestoyHO3EMENBHBIE METAJIbl MarHuid W KajabLMi: mojoxeHue B Ilepuomnueckon
cucteMe XxuMudeckux sinemeHtoB J[. M. MenaeneeBa, CTpOEHHE UX aTOMOB, HaXOXJIEHUE B
npupoge. Pu3nueckue 1 XMMUYECKUE CBOMCTBA MAarHus M Kajbliusa. BaxxHeumue coenHeHUs
KaJbLUs (OKCU, TUAPOKCU, cONH). ZKECTKOCTh BOJIBI M CIOCOOBI €€ yCTPaHEHUS.

AmromuHuii: nonoxeHue B Ilepmonnueckoil cucreMe XMMHYeCKHX 3nemMeHToB [ W.
MeHeneeBa, CTpOEHHE aToMa, HAXOKAeHNE B pupoe. PU3nyecKue 1 XUMUYECKUE CBOMCTBA
anroMuHus. AMpOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA ATFOMUHUS.

XKenezo: mnonoxenune B llepuogmueckoil cucrteMe XUMHYECKHX odnemeHTOoB [J[. WM.
MeHeneeBa, CTpOEHHE aToMa, HaXOXKAeHHe B pupoe. PU3nyeckue 1 XUMUIECKUE CBOMCTBA
xene3a. Oxcuanl, ruapokcuansl U conu xkene3a (1) u xenesza (III), ux cocras, cBoiicTBa u
IIOJIyYEHHUE.

Xumuueckuil IKCNEPUMEHm

O3HaKOMJIEHHWE ¢ oOpasllaMM METa/VIOB U CIUIaBOB, MX (PU3MYECKUMH CBOWCTBAMH,
U3y4YeHHE PE3YIbTaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJIb30BaHUE BHUAEOMATEpHUAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KAJIBbIUS U HATPUS C BOJOM (BO3MOKHO HUCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), HCCIEIOBAHUE CBOWCTB >KECTKOM BOJBI, IMPOIECCa TOPEHHUs JKele3a B
KACTIOpo/ie  (BO3MOXKHO  HCIIOJNIb30BAaHUE  BHUACOMATEPUANIOB), TPU3HAKOB MPOTEKAHMS
Ka4eCTBEHHBIX PEAaKIMii HA MOHBI: MarHus, KaJblMs, aIFOMUHUS, LIMHKA, *kene3a (I1) u xenesa
(IIT), memu (11), HabmrONEHME U ONTUCAHKE MTPOILIECCOB OKPAIIMBAHUSA MJIAMEHU HOHAMM HATpus,
KaJusl U KaJblus (BO3MOXKHO MCTIOJIb30BaHME BUIEOMATEPHAIIOB), UCCIeIOBaHNE aM(pOTEPHBIX
CBOWCTB T'MAPOKCHIA ATIOMUHUSA U TUAPOKCHIA [IUHKA, PEIIECHUE dKCIIEPUMEHTAIBHBIX 33124
1o TeMe «BakHeuime MeTaIbl U UX COSIUHEHUS.

XuMHA U OKPYKaIIAs cpeaa

BemecrBa u Marepuansl B IOBCEIHEBHOW KU3HU YEJIOBEKA. be30omacHoe HUCTIOJIb30BaHUE
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. [lepBas momolinp Mpu XUMHYECKHUX OXKOrax U
OTPABJICHUSIX.

XHUMHUYECKOE 3arpA3HEHNE OKPY KaIOIIeH cpeipl (TIpeiesibHas JOMyCTUMAasi KOHLIEHTPALUs
BemectB, aanee — [1JIK). Poinb XumMuu B pelieHHH 3KOJI0THUSCKUX TTPOOJIEM.

Xumuueckuil IKCnepUMeHm:

U3y4eHHne 00pa3IloB MaTepraioB (CTEKIIO, CINIABBl METAJUIOB, MOJIMMEPHBIE MaTepHAaIbl ).

Mescnpeomemmuie ceasu

Peanuzanust MeXIpeaAMETHBIX CBSI3€M MPHU U3yUEHUU XUMUU B 9 Kiacce OCyIIeCTBISAETCS
yepe3 HCIOJMb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHATHUH,
SIBJISIFOIIMXCS] CHCTEMHBIMU JJISI OTJICJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 1IUKIIA.

OO0mme ecTeCTBEeHHO-HAYYHbBIC IOHATHSA: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS, AaHAIU3,
CUHTE3, KiacCU(UKalUsg, NEPUONUYHOCTh, HAOIIONCHHE, JKCIEPUMEHT, MOJEIUPOBaHUE,
U3MepeHne, MOJIeNb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOIOTUS, MATEPHAIIHI.

®dusuka: Mmarepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
PaIHOAaKTUBHOCTb, MOJICKYJA, OJJIEKTPUYECKUN 3apsill, IPOBOJAHUKH, NOJYIPOBOJHUKH,
JTUDIIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJNO, 0OBEM, arperaTHOE COCTOSHHUE BEIECTBA, ras,
pacTBOp, pPAacCTBOPUMOCTb, KPUCTAJUIMYECKAss PpEIIETKa, CIUIaBbl, (PU3MYECKHUE BEIMYUHBI,
€IMHHMIIBI U3MEPEHUS, KOCMUYECKOE NMPOCTPAHCTBO, IJIaHETHI, 3B€31b1, CONHIIE.

buonorus: gorocunTes, npixanue, Ouocdepa, SKOCUCTEMa, MUHEPAIBHBIE YIOOpEHUS,
MHKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIE BEIECTBA.

[eorpadus: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE TMOPOABI, TIOJEC3HBIC
HCKOIIa€MBbIE, TOIUINBO, BOAHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJ/IBTATbI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3YAbTaThl OCBOEHUS MPOrpPaMMbl OCHOBHOTO OOIEro oOpa3oBaHUs
JOCTUTal0TCS B X0/1€ O0y4YeHUsI XMMHUH B €AMHCTBE Y4€OHON M BOCIIUTATEIbHOMN JeATETbHOCTH
B COOTBETCTBHM C TPAJUIMOHHBIMU POCCUMUCKUMH COLIMOKYIBTYPHBIMH M JYXOBHO-
HPaBCTBEHHBIMU LIECHHOCTSIMU, MMPUHSTHIMHU B OOIIECTBE MIPaBUIaMU U HOPMaMHU TIOBEICHUS U
CIOCOOCTBYIOT MPOLECCaM CAMOIIO3HAHUSI, CAMOPA3BUTHS M COLMATIU3ALMH 00yYarOIINXCs.

JINYHOCTHBIE PE3yNbTaThl OTPAXalOT TOTOBHOCTH OOYYalOUIUXCS PYKOBOACTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIECHHOCTHBIX OPUEHTAIMI U PACIIUPEHUE OMbITA IEATEILHOCTH Ha €€
OCHOBE, B TOM YHUCJIE€ B YACTHU:

1) naTpuOTHYECKOr0 BOCIIMTAHMSA:

[IEHHOCTHOTO OTHOIIEHMSI K OT€4€CTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIeIMI0, TTIOHUMAHMs 3HAYEHUS XUMUYECKOM HayKH B KU3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh AOCTOBEPHON HH(OpMaIe 0 Mepe1oBbIX JOCTHKEHUSIX U OTKPBITHSIX
MHUPOBOM U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUIX 00 YCTpOMCTBE
MUpa 1 00I1EeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

NPEJCTABICHUSI O COLMAJIBHBIX HOPMaxX M MpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE€3HOM, y4eOHO-
UCCIIEI0BATENILCKOM, TBOPYECKOW M APYIMX BHIAX JEATEIIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM JEATEIbHOCTH MPU BBHIMOJHEHUU Y4YEOHBIX, MMO3HABATEIIbHBIX
3aJ1a4, BBIMOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3aHIH YU€OHBIX POEKTOB, CTPEMIICHUS
K B3aMMONOHMMAHHMIO W B3aUMOIIOMOIIM B TIpoOlLecCe HITOM Y4yeOHOW JeATEeIbHOCTH,
TOTOBHOCTH OILICHMBaTh CBOE IMIOBEJIECHHE W TOCTYNKM CBOMX TOBApHILEH € MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI TOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJACTABICHUS O BEHIECTBE H XHUMHUYECKOM  peakuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY JJIS
NOHMMAHHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpPA, TMPEICTaBIeHUsT 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOJbI, B3AMMOCBS3SIX YEJIOBEKA C IPUPOAHON Cpeloi, O pOIH
XUMUU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

NO3HABaTEJIbHbIE MOTHUBBI, HAIPABICHHBIE HA IOJIYYEHHE HOBBIX 3HAHHUM IO XUMUHU,
HEoOXOqUMBbIE ISl OOBSACHEHMsI HAOJIOJAEMBIX TMPOIECCOB M SBICHUM, MMO3HABATEIHHOM,
MH(POPMAIIMOHHON W YUTATENbCKOW KYIbTYpbl, B TOM YHCJIE HABBIKOB CaMOCTOATEIbHOMN
paboThl C y4yeOHBIMM TEKCTaMH, CIPABOYHON JIUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMU
cpencTBaMu WH(OPMAIIMOHHBIX TEXHOJIOTHI;

MHTEepeC K OOyYEHHUIO U MO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOESKTHOM U HCCIIEI0BATENbCKON ACSITETbHOCTH, K 0CO3HAHHOMY BBIOOPY
HaIlPaBJICHHOCTH U YPOBHS 00YUYEHUS B JaJIbHEHIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTU U3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 37I0OPOBBIM 00pa3 >KW3HH, OCO3HAHWE TOCICJACTBUNA U HEMPUATHE BPEIHBIX
MPUBBIUEK (YHOTPEOJICHUS aJIKOTOJISI, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIOICHUS
mpaBmwI 0E30MAaCHOCTH MPU OOpaIIeHUH ¢ XUMHYECKMMHU BEIIECTBAMU B OBITY U pealbHOU
KU3HU;

5) TpynoBOro BOCIMTAHUS:

MHTEpeC K MPaKTUIECKOMY M3yUYEHHIO Mpodeccuii U Tpyaa pa3iIuyHOrO poja, YBaXKCHHE
K Tpydy WM pe3yiabraram TPYAOBOW JEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
MpEAMETHBIX 3HAHMI 10 XUMHUHM, OCO3HAHHBIM BBHIOOP WHIMBUAYAIBHOU TPACKTOPUU
MPOAOKEHHsSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XUMUH,
00I11IeCTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yerenHOM NpodeccuoHaNbHON AeATeNbHOCTH U
pa3BUTHA HEOOXOIUMbBIX YMEHUN, TOTOBHOCTh a/IAITUPOBATHCS B TPOQPECCUOHAIBHOM Cpefe;

6) KOJIOTHYEeCKOr0 BOCTIMTAHUSI:

HKOJIOTMYECKH LEIECO00pa3HOe OTHOLIEHNE K IPUPOJIE KAaK UCTOYHHUKY KU3HH Ha 3eMIle,



OCHOBE €€ CyIlIeCTBOBAaHMS, TOHUMaHUE EHHOCTHU 310POBOI0 U 6€30macHOro odpasa Ku3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3MUYECKOMY U ICHUXUYECKOMY 310POBBIO,
OCO3HaHWE LIEHHOCTU COOMIONEHUs NpaBWi O€30MacHOro NOBEAECHHUsS Ipu padoTe ¢
BELLECTBAMH, a TAK)KE B CUTYaLIUAX, YTPOKAIOLIUX 3A0POBBIO U XKU3HHU JIIOEH;

CIOCOOHOCTH NPHUMEHSTh 3HAHUSA, MOJNy4aeMble MPU U3yYEHUHU XUMUU, JJI1 PEIICHUS
3a7a4, CBS3aHHBIX C OKPYXKaloLed MPUPOAHOM CPEHOW, Mg MOBBIIMICHUS YPOBHA
HKOJIOTUYECKOM KYyIbTYpbl, OCO3HAHUS II00AJBHOTO XapakTepa SKOJOTMUECKUX MpoOsieM U
MyTe HUX pEelIeHUs MOCPEICTBOM METOAOB XMMHUHU, HKOJIOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSl UM B MTO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COL[MATIbLHOM MPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX Pe3yJbTaToOB BBIAEISAIOT 3HAUUMBbIE JJIs1 (POPMHUPOBAHUS
MHUPOBO33pEHUs 00II€HAYyYHbIE IOHATHS (3aKOH, TEOPHsl, IPUHIIMIL, TUIIOTE3a, (DAKT, CUCTEMA,
MPOLIECC, IKCIEPUMEHT U JPYTOE. ), KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax v MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MIPEeIMETOB (POPMUPOBATH MPEACTABICHUE
0 IIEJIOCTHOM HAyYHOM KapTHUHE MUPA, U YHUBEpCAIbHbIE YUeOHbIE JeHCTBUS (ITI03HABATENbHBIE,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOpbIE 00eCeunBalOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEJIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM IS TeIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEPCAJbHbIE y4eOHbIe 1eHCTBUSA

ba3zoBble jioruyeckue 1eMCTBUA:

YMEHHS HCMOIb30BaTh MPUEMBI JIOTMUECKOTO MBIIIJIEHUS TPU OCBOCHUW 3HAHMM:
pacKphIBaThb CMBICI XMMHUYECKHX TOHATHM (BBIIENSATh HMX XapaKTepHble MPHU3HAKH,
YCTaHABIMUBATh B3aHMOCBSI3b C JIPYTUMHU TOHSATUSMH), HCIONb30BaTh MOHATUS IS
OOBSICHEHUSI OTAENbHBIX (PAKTOB M SIBJIEHUM, BHIOMpPATh OCHOBAHUS W KPUTEPUU JUIS
KJIaccu(UKAIMK XUMUYECKUX BEIECTB U XMMUYECKUX PEaKInil, yCTaHABIUBAaTh MPUUYUHHO-
CJIEICTBEHHBIE CBS3M MEXAY OOBEKTaMH HU3yUCHHUS, CTPOUTH JIOTHUECKUE PaCCYXIACHUS
(MHIYKTUBHBIE, J€NYKTUBHbIE, IO aHAJIOTUH ), J€JIaTh BRIBOJBI U 3aKIIIOUCHMUS;

yYMEHUE NPUMEHSATH B MPOLIECCE NMO3HAHUS MOHATUSA (MIPEIMETHBIE U METAPEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIC) MOJEINH, HUCIOJIb3yeMble B XHMHH, MPEeoOpa30BbIBATH IIUPOKO
IPUMEHSAEMbIE B XUMUU MOJIEJIbHBIE MTPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI AJIEMEHTA),
XxuMHudeckas (opMylia W ypaBHEHHE XUMHUYECKOM peakiuu — TMpU pelIeHuu ydeOHo-
NO3HABATENbHBIX 337a4, C YYETOM OTHUX MOJEIbHBIX MPEACTABICHUN BBISABIATh H
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKUX PEaKINi, BHIABIATH 00IIHE 3aKOHOMEPHOCTH, MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U U
IPOTUBOPEYMS B U3yUaE€MbIX IIPOLIECCAX U SBJICHUSIX.

Ba3oBble uccienoBareibCKue AeCTBHA .

YMEHHUE HUCMOJIb30BaTh MOCTABICHHBIE BONPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKkKe B KauecTBE OCHOBBI JJisi (DOPMHUPOBAHHS TUIIOTE3bI IO TMPOBEPKE MPaBUIHLHOCTHU
BBICKa3bIBAEMBIX CYXICHUI;

NpUOOpETEeHHE OMbITa MO IUIAHWPOBAHUIO, OPTaHMU3ALNU U MPOBEACHUIO YUYCHUYECKUX
HKCHEPHUMEHTOB, YMEHUE HAOJI0NaTh 3a XOJJOM IPOLECCa, CaMOCTOATEIbHO MPOrHO3ZUPOBATH
ero pe3ynbTar, (opMyIHpoBaTh 0000IEHHUS U BBIBOABI IO Pe3yJIbTaTaM IPOBEAEHHOTO OIBITA,
WCCJIEI0BAHUs, COCTABIISITh OTYET O MPOJEIAHHON padoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOMpPATh, AHAJIU3UPOBATh W HMHTEPHPETUPOBATH HMH(DOPMALMIO PA3ITUYHBIX
BUJIOB U ()OpPM MpeACTaBICHUS, MOIYYaeMYI0 M3 Pa3HbIX HCTOYHHMKOB (HAYYHO-IOMYJISpHAs
JUTEpaTypa XUMHYECKOIO COJEpKaHMs, CIOpaBOYHbIE IOcoOMs, pecypcbl HHTepHeTa),
KPUTHYECKH OLIEHUBATh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IndHble METO/IbI U 3alPOCHI IPU IOMCKE U 0TOOpE MH(pOpMaLuu
U COOTBETCTBYIOIIUX JAHHBIX, HECOOXOAMMBIX JJIS BHIMOJIHEHUS y4EOHBIX U MMO3HABATEIbHBIX
3aa4  ONpPEAENIEHHOIO TUNA, NPHOOPETEHHE OmblTa B  00JACTH  HCIIOJIB30BAHMS
MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTUH, OBJAJE€HUE KYJAbTYpOH aKTHBHOTO
MCIIOJIb30BAHMSI PA3IMYHbIX MMOMCKOBBIX CHCTEM, CAMOCTOSITENBHO BBIOMPATh ONTHUMAJIbHYIO
(dopMy npeacTaBieHUs] UHPOPMALMA U WIUIFOCTPUPOBATh pELIAEMble 3aJadd HECIOXKHBIMH
cXeMamu, AuarpamMmmamu, Apyrumu popmamu rpadvku U UX KOMOMHALIUSIMU;

YMEHHUE HUCIOJb30BATh W aHAJIM3HPOBATh B IpoLlecCe y4eOHON M HUCCIEeN0BaTEIbCKON
NEATENbHOCTH HMH(MOPMALMI0O O BIUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3sIiiCTBA U



TPAHCIIOPTA Ha COCTOSTHUE OKPYKAIOIIEH IPUPOIHOU CPEBI.

KoMMyHHMKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

YMEHUS 3a/JaBaTh BOIMPOCHl (B XOA€ Jauanora U (WIM) AUCKYCCHUHU) IO CYIIECTBY
o0CyXJ1aeMOil TeMbl, (POPMYIUPOBATH CBOU MPEMJIOKEHUS OTHOCUTEIBHO BBIOJIHEHHS
MPEUIOKEHHOM 3a1a4U;

YMEHUS TPEACTABISATh MOJYYEHHBIE pe3ylbTarhl MO3HABATEIBHOW JEATEILHOCTH B
YCTHBIX U THCHBMEHHBIX TEKCTaX; JeJlaTh TMPE3EHTAIMI0 PE3YJIbTAaTOB BBIMIOJHEHUS
XUMHUYECKOTO JKCIEpPUMEHTa (J1abopaTopHOro  OmbITa, JiaboparopHol pabOThI 1O
HCCJIeIOBaHUIO CBOMCTB BEILIECTB, Y4EOHOIO IPOEKTA);

YMEHHS y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBHONU U
MCCJIEeI0BaTENIbCKON JAESTENIbHOCTH MPHU PEIICHUH BO3HUKAIOIIMX MPOoOJieM Ha OCHOBE yuéTa
OOIIIUX MHTEPECOB W COMIACOBAHUS MO3UIIMHU (0O0CYXXIeHUsI, OOMEH MHEHHUSIMU, «MO3TOBBIC
IITYPMBI», KOOPJIUHAIIUS COBMECTHBIX JICMCTBUM, ONpPENEICHHE KPUTEPUEB IO OLICHKE
KauecTBa BBIMOJIHEHHOW pabOThI U IPYTHE).

PerynsiTuBHbIEe YHUBepPCaJIbHbIE YYeOHbIe AelCTBUS:

YMEHUE CAMOCTOSTENBHO ONPEAENATh LEIH IESITENBHOCTH, INIAHUPOBATH, OCYIIECTBISATh,
KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIESITEIBHOCTh, BHIOMPATH
HauOonee S(pPexkTuBHbIE CcHOCOObI pelleHus Y4eOHbIX M IO3HaBaTEJIbHBIX 3ajady,
CaMOCTOSITEILHO COCTABJISITh WM KOPPEKTUPOBATH MPEIJIOKEHHBIM aITOPUTM JEUCTBUHN TPU
BBITIOJIHCHUM 3a/JlaHUN ¢ Y4€TOM TOJy4eHHUS HOBBIX 3HAHUM 00 HM3ydyaeMbIX OOBEKTaX —
BEILECTBAX U PEAKIUAX, OEHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3YJIbTaTa 3asiBICHHOM LIENH,
YMEHHUE UCTIOIb30BATh U AaHAJIU3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCJIOBUU 3aJaHUN.

NNPEJIMETHBIE PE3YJIBTATHI

B cocrtaBe mpenMETHBIX pPE3yAbTAaTOB IO OCBOCHHUIO 00s3aTENIbHOTO COJEPIKaHUs,
YCTAaHOBJICHHOTO JIaHHOW (QeaepanbHO pabodeil mporpaMMoi, BBIJICISIOT: OCBOCHHBIC
oOy4alolMMUCS Hay4yHble 3HAHUS, YMEHHsS M CIOCOOBI JEHCTBUH, crenudpuyecKkue s
npeaMeTHOl obmactu «XuMUA», BUABl JEATEILHOCTH MO MOJYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEpIIpeTaliy, NpeoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX W HOBBIX
CUTYaLUSIX.

K xoHiy oOydyenus B 8 kiacce mpeIMeTHbIE pe3y/lbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxkaTb CQOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUA:

® pacKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJAa, XUMUYECKUI
AIIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OOHOpPOAHAA U
HEOJIHOPOJHAsA), BaJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHas W MOJIEKYJsIpHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAsT Macca, MaccoBas JOJs XHMHYECKOrO
DIIEMEHTA B COCAMHEHHH, MOJSPHBIA O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb,
AEKTPOOTPULIATENBHOCTh,  CTENEHb  OKHUCJIEHUS,  XUMUYECKas  peakius,
KJIaccuUKaIys peakiui: peakiud COSAMHECHHS, PEaKIMU Pa3JIOKEHUS, PEaKINH
3aMeIeHHs], peaKIuu 0OMEHa, 9K30- U SHIOTEPMUYECKHIE PEaKIIUU, TETIOBOH ekt
peaKkIuu, SAPO aToMa, AIEKTPOHHBIN CION aroMa, aToOMHasi OpOUTalb, PaInyC aToMa,
XUMUYECKas CBsI3b, MOJSIPHASA U HEMOJISIpHAsl KOBAJICHTHAS CBA3b, HOHHAS CBSA3b, UOH,
KaTHUOH, aHWOH, PacTBOpP, MaccoBas J0Js BeulecTBa (MPOLIEHTHAs KOHILIEHTpalus) B
pacTBope;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHSITUI U MPUMEHATH 3TU
MOHSATHA MPU ONKMCAHUU BELIECTB U UX MPEBPAIICHUN’;

® WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISl COCTaBIEeHUS (OPMYNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

® ONpeneNsaTh BaJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHECHHSX, CTEIICHB
OKHUCJICHUS AJIEMEHTOB B OWHApPHBIX COEIUHEHMSIX, MPUHAIJICKHOCTh BEIIECTB K
OTpeACIEHHOMY KJIACCy COCAWHEHUN 1o QopmynaMm, BHII XUMHUYECKOW CBSI3H
(KOoBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBark cMbich [lepunoguueckoro 3akona [[. 1. MenaeneeBa: neMOHCTpUpPOBATh
MMOHUMAaHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX
nosnioxkeHus: B Ilepuonuueckoid cucteMe, 3aKOHOB COXPAHEHMSI MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI, 3aKOHAa ABOTaJIpo;

® OIUCHIBATh W XapakTepu3oBarh TabauuHyro ¢opmy Ileproguyeckoit cucrteMsl



XUMHYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «laBHas noAarpynna (A-rpynmna)» u
«moboynass moxarpynna (b-rpynma)», manble W OoibUIME NEPUOABl, COOTHOCHUTH
0003Ha4YeHMs1, KOTOpble UMeEroTCs B Tabnuue «llepuoanyeckas cuctemMa XUMUYECKHX
aneMeHTOB [[. 1. Menaeneesa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3aps] sApa, oOuiee 4YHCIO 3JIEKTPOHOB U
pacnpeneraeHle uX Mo 3JIEKTPOHHBIM CIOSIM);

e KiIacCUPUIMPOBATH  XMMHUYECKUE  DJIEMEHThl, HEOPraHWYECKHE  BEIlECTBa,
XUMHYECKHE PeaklMu (M0 YKUCTY M COCTaBy yYaCTBYIOUIMX B PEaKIMU BEUIECTB, IO
TEIIOBOMY 3 peKTy);

® XapaKTepu30oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIACCOB, TMOATBEpXKJas OINUCAHME MpPUMEpaMU  MOJICKYISIPHBIX  YpaBHEHUM
COOTBETCTBYIOUIMX XUMUYECKUX PEAKIINL;

® [IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTU OT UX KaU€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUUYECKHUX MTPEBPAIICHUI B Pa3IMUHbBIX YCIOBUSIX;

® BBIYKCIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEIECTB, MACCOBYIO
JIOJII0 XUMHUUYECKOTO 3JIeMEHTa 10 PopMysie COSAMHEHMS, MACCOBYIO JIOJIIO0 BELIECTBA
B PacTBOpE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEAKIINH;

® [IPUMEHSATHh OCHOBHBIE ONEPALMH MBICIUTEIBHONW NEATEIBHOCTH — aHAJU3 U CUHTE3,
cpaBHeHHE, 000011IeHHEe, CUCTEMATU3AII1IO, KIIaCCU(PUKAIMIO, BBISIBICHUE TPUYUHHO--
CJIEJICTBEHHBIX CBSI3€M — ISl U3Y4YEHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIHM,
€CTECTBEHHO-HAYYHBbIE = METOJbl  TO3HaHUS  —  HAONIOEHHWEe,  U3MEpEeHHue,
MOJICTUPOBAHUE, SIKCIIEPUMEHT (PEalbHbIN U MBICIICHHBIH);

e cCjenoBaTh IMpaBWjaM IOJB30BAaHUS XUMHUYECKOM TIOCYIOM U J1IaOOpaTOPHBIM
0o0OpyI0BaHUEM, a TaKXKe MpaBHJIaM OOpaleHUs] C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSIMU T10 BBINOJTHEHHIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB IO MOTYYEHHU IO
M COOMPAHHIO ra3000pa3sHbIX BEIIECTB (BOAOPOAA U KHCIOPOAA), HPUTOTOBICHHIO
pacTBOpPOB ¢ ompeenEHHON MacCOBOM 0JIeH PaCTBOPEHHOIO BEIIIECTBA, [NIAHUPOBATH
Y MIPOBOJUTh XUMHYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIIEJIOUEH U
KHCJIOT C TIOMOUIBIO0 HHIUKATOPOB (JIakMyc, GeHomnpTanent, METUIOPaHX U JIPyTHe).

K xoHity oOydenus B 9 kiacce mpeIMeTHbIE pe3y/lbTaThl Ha 6230BOM YPOBHE JTOJKHBI

oTpaxkaTb CQOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUA:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSATHI: XUMUUYECKUU DJIEMEHT, aTOM,
MOJIEKYJa, NUOH, KATHOH, aHUOH, ITPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCT,
AIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKash peakius, XUMUIecKas
CBsI3b, TEIIOBOM 3(PHEKT peakiuu, MOIb, MOJSPHBIN 00bEM, PACTBOP, JIEKTPOIUTHI,
HERJIEKTPOJIUTHI, JJICKTPOJIUTHYECKAs TUCCOIMAINS, pPEaKIMd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTWMbIE peakluu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKUUU, OKHCIHUTENIb, BOCCTAHOBUTEID,
OKHCJIEHHE M BOCCTAHOBJIEHHUE, aJUIOTPOMNUs, aM(pOTEPHOCTh, XUMHUUYECKas CBS3b
(KoBaJieHTHasi, WOHHAs, METAJUIMYECKas), KPUCTAJUIMYECKasl pelIETKa, KOppO3Us
METaJUIOB, CILIABbI, CKOPOCTh XUMHUYECKON pEeaKUuuu, NPEAeibHO TOIMyCTUMAast
koHneHtpanus [1JIK BemecTna;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHSITHUI U MPUMEHATH 3TU
MOHSATHA MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN’;

® UCHOJNb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBl€HUA (OpMYNl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIINM;

® ONpEleisaTh BAJIEHTHOCTh W CTENEHb OKHUCIECHHS XUMUYECKHX D3JEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAJUICKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIACCy COCAWHEHUN 1Mo (OopMyliaM, BHJI XHUMHUYECKON CBS3HM (KOBaJIEHTHAsl, NOHHAS,
MEeTaJINYecKasi) B HEOPraHMYEeCKUX COEAUHEHUSX, 3aps]l HOHA IO XUMHYECKOM
dopmyre, XapakTrep cpenbl B BOIHBIX pacTBOpaX HEOPraHUYECKUX COCAMHEHUH, TUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpsiBarh cMbIch [lepuonnueckoro 3akona Jl. 1. Menaeneesa u 1EMOHCTPUPOBATh
€ro MOHMMAaHHUE: OMMUCHIBATh U XapaKTEpHU30BaTh TAOIMUHYIO popMy [lepuoguueckoii
CHUCTEMbl XMMHUYECKUX JJIEMEHTOB: pa3fnuaTh MOHATUSA «IJIaBHas mnoarpymmna (A-
rpynmna)» u «nobouyHas noarpynna (b-rpymnma)», manble u OOdbIIME TMEPUOBL,



COOTHOCUTh OOO3HAYEHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Talnuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sApa, 00IIee YUCIIO IEKTPOHOB U PaCIpeeICHUE UX 10 AIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJJEMEHTOB U UX
COCIMHEHUH B Mpejienax MajbiX MEPUOAOB U MIABHBIX MOATPYII ¢ YUETOM CTPOCHUS
UX aTOMOB;

KIaccuUIUPOBaTh  XUMUYECKHE  DJIEMEHTBI, HEOPraHWYECKHE  BEIEeCTBa,
XUMUYECKHEe peakiuu (1o YHUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TerI0BOMY (P eKTy, M0 UBMEHEHHIO CTETICHEN OKUCIEHUSI XUMUYECKUX PJIEMEHTOB);
XapaKTepu30BaTh (ONUCHIBaTh) OOLIME M cleuuPUUecKue XUMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/IAs ONMUCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIIHil;

COCTABIIATh YPABHEHUS AIEKTPOIIMTUYECKON TUCCOLMALINU KUCIIOT, LIEJI0YEHN U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS peaKIIMil HOHHOTO 0OMEHa, ypaBHEHUS PEaKIlui,
MOJTBEPXKIAIOIINX CYIIECTBOBAHUE TEHETUYECKOM CBSI3U MEXIYy BeEIlIleCTBaMHU
Pa3TUYHbBIX KJIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi MOCPEACTBOM
COCTAaBIJICHHMSI DJIEKTPOHHOIO 0ajlaHCa ATHX PEeaKlIUii;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MOXKHOCTH
MPOTEKaHUSI XUMHUUECKUX TIPEBPAIICHUN B PA3TUIHBIX YCIOBUSX;

BBIYHCJISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO
JIOJTII0 XUMHUYECKOTO 3JIeMEHTa 1Mo PopMysie COeAMHEHHS, MACCOBYIO JIOJIO0 BELIECTBA
B PacTBOpPE, MPOBOAUTH PACUETHI 1O YPABHEHUIO XUMUYECKON pPEaKIIy;

coOiroiaTh TpaBHJIa MOJB30BAHUS XMUMHUYECKOW TMOCYAOW U Jab0paTopHbIM
o0OpyI0OBaHUEM, a TaKXe IpaBuia OOpalieHus ¢ BEUIECTBAMU B COOTBETCTBUH C
UHCTPYKIHSIMU 110 BBITOJTHEHHIO JIA0OPATOPHBIX XUMUUYECKUX OTBITOB 10 MOTYYEHHU IO
U COOMpaHUIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YITIEKUCIIOTO rasa);

IPOBOAUTH PEAKIUH, TOITBEPIKIAIOIINE KAUECTBEHHBIN COCTaB Pa3JIMYHbIX BEUIECTB:
pacno3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OPOMHUI-, MONUMI-, KapOoHar-, (ocdar-,
CWIMKAT-, Cylb(daTr-, TUIPOKCHI-MOHBI, KAaTHOHbI aMMOHHUS W HOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;
IPUMEHATh OCHOBHBIE ONEPAIIMU MBICIUTENBHON IESITENBbHOCTH — aHAJU3 U CHUHTE3,
cpaBHeHHE, 0000IIEeHNEe, CUCTEeMAaTU3alliio, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JJIS U3YYEHUS] CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIUid, €CTECTBCHHO-
Hay4YHbIE METOABl TO3HAHUA — HAOMIONEHHE, W3MEpeHue, MOJCINPOBAHNE,
AKCIIEPUMEHT (peajibHbIA U MBICJICHHBIN).



TEMATHUYECKOE INIAHUPOBAHUE
8 KITIACC

Ne

KoaunuecTBo yacoB

DJIeKTpOHHBIe (LM(pPOBHIE)

n/n HaumeHnoBanue Pa3aejaoB U TEM IIPOrpaMmMabl Beero KOHTpOJ'lebIe HpaKanec 06p330BaTeJ'II)HbIe pecypebl
padoTbI KHe padoThl
Pazzen 1. IlepBoHayajibHble XUHMHYECKHE MOHATHS
1.1 X — BaKHAA 001aCTh CCTCCTBOSHANNA U 5 2 bubmoreka I1{OK https://m.edsoo.ru/7f41837c
MIPaKTHYECKOM 1€ TENbHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMn4eckue peakimu 15 1 bubnuoteka I{OK https://m.edsoo.ru/7f41837c
Wroro mo paznemy 20
Pasnen 2. BaxkHelue nNpeAcTaBUTEH HEOPraHUYECKUX BelleCTB
2.1 Bosnyx. Kucnopoz. [lonsitue 06 okcuaax 6 bubmuoteka IIOK https://m.edsoo.ru/7f41837c
2.2 Bogopoa.IloHsiTie 0 KucioTax u cosix 8 1 bubmuoteka IIOK https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [lorstue 06 ocHOBaHUSAX 5 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTMHEHUHN 11 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuonnyeckuii 3akoH u Ilepuoguveckas cucrema xumudeckux iemeHToB JI. U. MenaeseeBa. CtpoeHue aToMOB. XMMUYECKAS CBSA3b.
OKHUCINTEJIbHO-BOCCTAHOBHUTE/IbHbIE peaKINU

[Tepuonnueckuii 3akoH u [lepuoanueckas

3.1 cHucTeMa XMMHUYECKUX 3eMeHToB []. U. 7 bubmumoreka [1OK https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aToma
3.2 XUMUHECKas CBA3b. OKHCIHTEIHHO- 8 1 bubaunoreka [1OK https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIIbHBIC PEAKIIUH
Wtoro no pazgeny 15 bub6muoreka I{OK https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmuoTteka [1OK https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
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9 KITIACC

KoanuecTBo yacoB

Ne HaumeHoBaHue pa3iesioB U TeM MPOrpaMMbl K IT JJICKTPOHHEIC (HPPOBLIC)
n/n past Porp Bcero OHTPOTLHBIC paKThiee o0pa3oBaTesibHbIE peCypchl
padoThI KHe padoTbl
Pa3gen 1. BemecTBo H XMMHYecKHe peaKIHH
11 | [!losropemne u yriybnenue suannuii OCHOBHEIX 5 1 Bu6mmoreka LIOK https:/m.edsoo.ru/7f41a636
paszienoB Kypca 8 kiacca
1.2 OCHOBHUHe 3AKOHOMEPHOCTH XHMIHCCKIX 4 bu6moreka I{OK https://m.edsoo.ru/7f41a636
peakuit
1.3 EKTPOIMTHACCKAS MCCOMUANIS. XHMIHECKHE 8 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
peakiuy B pacTBOpax
Hroro no pazneny 17
Pasznen 2. Hemera/uibl 1 MX COeIMHEHUS
91 | OOmai xapakTePHCTHKA XUMHHCCKHX IEMEHTOB 4 1 Butnmoreka ITOK https:/m.edsoo.ru/7f41a636
VIIA-rpynmsl. ['anoresst
2.2 Obmaz XAPAKTCPHCTHIA XHMITHECKHX 3JCMEHTOB 6 bubmmoreka [1OK https://m.edsoo.ru/7f41a636
VIA-rpynnsi. Cepa u €€ coelMHeHUs
2.3 OOmast XapaKTEPUCTUIA XHMUUCCKHX SICMEHTOR 7 1 bubmumoreka [1OK https://m.edsoo.ru/7f41a636
VA-rpynnsi. A3ot, Gochop U UX COeTUHEHUS
OO6mast XapaKTEePUCTHKA XUMHUYECKHX JIEMEHTOB
2.4 IVA-rpynmel. Yriaepoa v KpeMHHUN U X 8 1 2 bubnuoteka LIOK https://m.edsoo.ru/7f41a636
COCTMHCHUS
Hroro no pazneny 25
Pazpea 3. Meraiibl M UX COeANHEHHUS
3.1 OO01me CBOMCTBA METAJIOB 4 bubaunoreka [1OK https://m.edsoo.ru/7f41a636
3.2 BakHel1ne MeTaluIbl 1 UX COETUHEHUS 16 1 2 bu6muoreka LHOK https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasgen 4. Xumus 1 OKpyKamomas cpeaa
4.1 BemectBa 1 Marepuansl B )KU3HU YEJIOBEKA 3 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
HUtoro mo pazgeny 3
Pe3epBHOE Bpemst 3 bubmuoteka [1OK https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Bcero
n/n Mara o0pa3oBaTeJIbHbIE
4acoB
pecypchl
bubmoreka [IOK

1 [Ipenmer xumun. Posib XMMuUM B )KU3HU YeOBEKa. Tena u 1 https://m.edsoo. ru/ffod

BEILIECTBA 210c
bubmoreka [IOK
2 [TonsiTue 0 METOIAX MTO3HAHUS B XUMUH 1 https://m.edsoo.ru/ffOd
227e
[Tpaktuueckas padota Ne 1 «IIpaBuiia paboThI B bubmmorexa [IOK

3 nmabopaTopuu U PUEMBI 00OpaleHus ¢ 1abopaTopHBIM 1 https://m.edsoo.ru/ff0d

000pyI0OBaHUEM» 23dc
bubmoreka [IOK

4 I-II/ICTL.IUe BemiecTBa U cMecu. CriocoObl pa3aeneHus 1 https://m. edsoo.ru/ffod

cMecen 26ca
. bubmoreka [IOK
5 [TpakTrueckas padota Ne 2 «Pua3zleneHI/Ie cmecei (Ha 1 https://m. edsoo.ru/ffod
MpUMepE OYUCTKH TTOBAPEHHOM COJIH )» 288
bubmoreka [IOK
6 ATOMBI U MOJIEKYJIIBI 1 https://m.edsoo.ru/ffod
2a6c¢
bub6moreka IIOK
7 XUMUYECKHUE 3JIEMEHTbI. 3HAKU (CUMBOJIbI) XUMUYECKUX 1 https://m. edsoo.ru/ffod
3JIEMEHTOB
2be8
bubmoreka IIOK
8 [IpocTeie 1 cIOKHBIE BEIECTBA 1 https://m.edsoo.ru/ff0d
2a6¢
bu6muoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YYECHHE 1 https://m.edsoo.ru/ffOd
2d50
bu6muoreka [IOK
3aKoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas _

10 1 https://m.edsoo.ru/ff0d
dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX AIIEMEHTOB 2636
OtHocutensHas aroMHas Macca. OTHOCUTENbHAS bubimorexa LIOK

11 1 https://m.edsoo.ru/ff0d
MOJIEKYJISIpHasi Macca 323c

bubauoreka [IOK
12 MaccoBast JoJIs1 XUMHAYECKOTO DJIEMEHTA B COEIUHEHNU 1 https://m.edsoo.ru/ffOd

350c

bubmuoreka IIOK
13 KonmmuectBo BemectBa. Moab. MossipHast Macca 1 https://m.edsoo.ru/ff0d

5230

bubmuoreka IIOK

14 du3nyecKue U XUMHUECKHUE BJIEHUSA. XUMHUECKast 1 https://m. edsoo. ru/ffod
peakius 37fa

bu6muoreka IIOK

15 IIpu3Haku U ycioBUs NIPOTEKAHUSA XUMUYECKUX PEAKIUN 1 https://m.edsoo.ru/ffOd

3alé

16 3aKOH COXpaHEHMs MacChl BEIECTB. XUMUYECKUE 1 bubnmunoreka [TOK
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YPaBHEHUS

https://m.edsoo.ru/ffod
3b88

Brrunciaenus KOJIM4YE€CTBA, MaCChl BEUICCTBA 110

bubmuoreka [IOK

17 . https://m.edsoo.ru/ff0d
YPaBHEHUSM XUMHYECKHUX PEaKIIHiA 5708
Knaccugukanmst XuMuyecKux peakuuii (CoennHeHHs bubmnotexa LHOK

18 ’ https://m.edsoo.ru/ff0d
pasnioKeHusl, 3aMeIIeHus, 0OMeHa) 3f34

bubmoreka [IOK
19 O06o01IeHre 1 cucTeMaTH3aIus 3HaHUI https://m.edsoo.ru/ffod

40c4

bubmoreka [IOK

20 Konrponbhas padora Nel o reme «Bemectsa u https://m.edsoo.ru/ff0d
XUMHYECKHUE PEaKITUI 4290
Bosnyx — cmech razos. Cocras Bo3ayxa. Kuciopox — bubmorexa LIOK

21 ) ' https://m.edsoo.ru/ffod
ANIEMEHT U TPOCTOe BemecTBo. O30H 448e
® N bubmoreka [IOK

W3WYECKHE U XUMUYECKUE CBOMCTBA KHCIOPOIa _

22 https://m.edsoo.ru/ffod
(peakuuu okucieHus, ropeaue). [lonstue 06 okcuaax 4614
CrocoObI moTydeHust KUCIIOpoa B 1ab0paTopuu U bubmorexa LIOK

23 https://m.edsoo.ru/ff0d
MTPOMBINIICHHOCTH. [I[puMeHeHue Kuciopoia 4972
TennoBoit 3 peKT XuMUYeCKol peakiuu, MOHITHE O bubmuoteka LIOK

24 TEPMOXUMHUUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d
SHIOTEPMUUYCCKUX PEAKIIUAX 4790
TorumBo (HedTh, yroyib 1 MeTaH). 3arps3HEHUE BO3AyXa bubmmorexa LIOK

25 ’ ’ https://m.edsoo.ru/ff0d
CIOCOOBI €ro MpeIoTBPAIICHHS Acda

bubmoreka IIOK

26 [IpakTuueckas padora Ne 3 o Teme «HonqueHHe u https://m. edsoo.ru/ffod
coOupaHue KHCI0pO/ia, U3y4€HUE €r0 CBOUCTB» 4360
Bogopon — snemeHT u npocToe BemiecTBo. Haxoxaenue bubmmorexa LIOK

27 https://m.edsoo.ru/ffod
B IIpUpOJIE 4ddo
duznyeckue 1 XUMUYECKUE CBOMCTBA BOJIOPO/IA. Enbmorexa OK

28 https://m.edsoo.ru/ffod
[Ipumenenue Bogopoaa 4ddo

bubauoreka [IOK
29 [ToHsiTHE O KUCIIOTAX U COJISIX https://m.edsoo.ru/ff0d
50d2
bubauoreka [IOK
30 CriocoObl moydeHus: BOJAOpoAa B 1abopaTtopuu https://m.edsoo.ru/ff0d
4dd0
. bubmuoreka IIOK
31 [Ipaktrueckas padbota Ne 4 mo Teme «HOj‘Iy‘leHI/Ie U https://m. edsoo. ru/ffod
coOupaHue BOIOPOIa, U3yYCHHE €r0 CBOMCTBY 442
bubmuoreka IIOK
32 MonspHblit 005EM ra3zoB. 3akoH ABOTaIpo https://m.edsoo.ru/ffod
542e
Brruncnenus 00b€Ma, KoJIM4ecTBa BEIIECTBa ra3a Mo ero Eubrmorexa OK
33 ’ https://m.edsoo.ru/ffod

HU3BCCTHOMY KOJIMUCCTBY BCIICCTBA UJIN O6’BéMy

55a0
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Brruncnenus 00bEMOB Ta30B [0 YPABHCHHIO PEaKIIMK Ha

bu6muoreka [IOK

34 , N https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA 0OBEMHBIX OTHOIIICHUH Ta30B 5708
bu6muoreka [IOK
35 DuU3NYECKUE U XUMUUYECKHUE CBOMCTBA BOJIbI https://m.edsoo.ru/ffOd
587a
bubmoreka [IOK
36 CocraB ocHoBanuil. [loHsATHE 00 MHAUKATOpPAX https://m.edsoo.ru/ffod
59e2
Bopna kak pactBopurens. HachleHHsie u bubnmorexa [IOK
37 HEHACBIICHHBIE pacTBOPLI. MaccoBas 101 BEeCTBa B https://m.edsoo.ru/ff0d
pacTBope 5b40
[Ipaxtuueckas padota Ne 5 no reme «lIpurotosnenue bubmuoteka LIOK
38 PacTBOPOB C ONPEACIEHHON MacCOBOM JOJICH https://m.edsoo.ru/ffod
PACTBOPEHHOTO BEIIECTBA» Seba
bubmoreka [IOK
() K .B .
39 Konrponsnas padora Ne2 o reme «Kucnopo. Bomopon https://m.edsoo. ru/ffod
Boga» 6342
bubmoreka [IOK
40 Oxkcunpl: cocTan, KiaccuUKaIis, HOMEHKIATypa https://m.edsoo.ru/ff0d
664e
[Tonydenune n XMuMHYECKHUE CBOMCTBA KUCIOTHBIX Bubmmorexa HOK
41 ’ https://m.edsoo.ru/ff0d
OCHOBHBIX U aM()OTEPHBIX OKCHIOB 6646
bu6moreka IIOK
42 OcHoBaHus: cOCTaB, Kilaccuukanus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d
67ca
bub6moreka IIOK
43 [TonydyeHue n XUMHUYECKHNE CBOMCTBA O CHOBAaHUM https://m.edsoo.ru/ff0d
67ca
bu6muoreka [IOK
44 Kucnotsl: cocras, kinaccudukaiys, HOMEHKIaTypa https://m.edsoo.ru/ff0d
fee2
bu6muoreka [IOK
45 [TonyyeHue u XUMHUYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0d
fee2
Comnu (cpeaHue): HOMEHKIIATypa, COCOOBI MOTyYEHUS bubmnorexa LIOK
46 . ’ ’ https://m.edsoo.ru/00a
XMUMHYECKHUE CBOMCTBA 49474
[Ipaktrueckas padota Ne 6. Pemienue bubmuoteka [IOK
47 SKCIIEPUMEHTANIbHBIX 3a7a4 110 TeMe «OCHOBHBIE K1acChl https://m.edsoo.ru/00a
HEOPraHUYECKUX COEIUHEHUI» d9b7c
bubmuoreka IIOK
48 FeHeTI/ILIeCKVaH CBSI3b MEXKYy KJIacCCaMH HEOPraHUYEeCKHX https://m. edsoo.ru/00a
COeTMHEHU N 4950
bubmuoreka IIOK
49 O60061eHne u cucTeMaTH3amus 3HaHui https://m.edsoo.ru/00a
d9ch2
" bubaunoreka [IOK
50 Konrponsnas padora Ne3 o VT"eMe OCHOBHBIC KJIaCChI https://m.eds0o.ru/00a
HEOPraHMYECKUX COCTUHEHHIA d91a
51 [lepBble MOTBITKU KIACCU(PHUKALNN XUMUYECKUX bubnuoreka [IOK

3JeMeHTOB. IloHsATHE O T pynnax CXOAHbIX 3JICMCHTOB

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



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

doffa

IIepnonnueckuit 3axoH u lleproguueckas cucrema

bubmuoreka [IOK

52 xuMuueckux anemeHToB . . MenneneeBa g;tggé://m.edsoo.ru/OOa

bubmuoreka [IOK

53 [Iepuonsl, rpyniibl, HOArPYIIIbI https://m.edsoo.ru/00a

da52c
bubmoreka [IOK

o4 Crpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00a

da342
C bubmoreka [IOK
TPOEHHUE AIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB _

55 . https://m.edsoo.ru/00a
[Tepuonnueckoii cucremsl . 1. Menaeneena dabbec
XapakTepuCTUKa XMMUYECKOTO 3JIEMEHTA 110 €70 bubmuoteka LIOK

56 nonoxkenuto B [lepuonnueckoit cucreme /1. . https://m.edsoo.ru/00a
Menneineena da824
3nauenue [lepuonnueckoro 3akoHa JJi pa3BUTHS HAYKU bubmoreka [JOK

S7 u npaktuku. [[. 1. MenneneeB — y4€HbIN, Negaror u https://m.edsoo.ru/00a
rpak JaHuH da96e
DIEKTPOOTPHUIIATETHFHOCTh ATOMOB XUMHUYECKUX Bubmmorexa HOK

58 https://m.edsoo.ru/00a
2JIEMEHTOB daabs

bubmmoreka [IOK
59 HMonHas xumMu4ieckas CBsI3b https://m.edsoo.ru/00a

dac34

bubmoreka IIOK

60 KoBanenTHas nossipHas Xumuyeckas CBs3b https://m.edsoo.ru/00a

daab8
bubmoreka IIOK

61 KoBanenTHas HemossipHass XAMUYECKast CBSI3b https://m.edsoo.ru/00a

daab9
bu6muoreka [IOK

62 CreneHb OKUCIICHUS https://m.edsoo.ru/00a

dae28
bu6muoreka [IOK

63 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHU https://m.edsoo.ru/00a

db076
bubaunoreka [IOK

64 OKHCIUTEIN ¥ BOCCTAHOBUTEIHN https://m.edsoo.ru/00a

db076
. bubaunoreka [IOK
65 ;((OHTpOJILHa}I pabora Ne4 o Teme «CTpoeHHe aToma. https://m. edsoo.ru/00a
HMHYECKas CBS3hY db486
bubmuoreka IIOK
66 O06o0mIeHre 1 cucTeMaTU3aIys 3HaHUH https://m.edsoo.ru/00a
db33c
bubmuoreka IIOK
67 O06o01IeHre 1 cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00a
d9cb2
bu6muoreka IIOK
68 O06o01IeHre U cucTeMaTU3aIys 3HaHUH https://m.edsoo.ru/ffod

61c6



https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
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9 KVIACC

DJIEeKTPOHHbIE
Ne Tema ypoka Jara unpposnie
n/n yp Bcero o0pa3oBaTeJIbHbIE
pecypchl
n . bubmoreka [IOK
epuoauyeckuii 3akoH. [lepuonnueckas cucrema _

1 1 https://m.edsoo.ru/00ad
xuMuueckux anemeHToB . . MenneneeBa b59e
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XUMHYECKUX Bubanorexa HOK

2 N 1 https://m.edsoo.ru/00ad
AJIEMEHTOB IMEPBBIX TPEX NMEPHUOIOB b6b6
Knaccudukamus u HoMeHKIIaTypa HEOPTraHUYECKUX Bubmrorexa HOK

3 1 https://m.edsoo.ru/00ad
BEIIICCTB b7e2
Butbl XUMUYECKO# CBSI3U M THITHI KPUCTAJUTHYECKUAX Bubmrorexa OK

4 i 1 https://m.edsoo.ru/00ad
pemeTox bach

5 Konrponbshas padora Nel o teme «IloBropenue u 1
yrryOJieHre 3HaHWW OCHOBHBIX Pa3ziesioB Kypca 8 Kiiaccay
Krnaccudukaims XuMu4eckux peakiiuii o pa3indHbIM bubmorexa LIOK

6 1 https://m.edsoo.ru/00ad
MIpU3HAKaM bcb0
[TonsiTue o ckopocTn XUMuYeckon peakuuu. [lonstue o Bubmmorexa HOK

7 p P ' 1 https://m.edsoo.ru/00ad
TOMOTEHHBIX M T€TEPOTEHHBIX PEAKIIHASIX be9a
[Tonsarue o xumMudeckoM paBHOBecHU. DAKTOPHI, bubmuoteka LIOK

8 BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOU PEAKIIUUA U 1 https://m.edsoo.ru/00ad
MOJIOKEHHE XMMUUECKOTO PABHOBECHS c28¢c

bu6moreka IIOK
9 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHU 1 https://m.edsoo.ru/00ad
cade
Teopus anekTponuTrdeckoi auccounanun. CHUIbHbBIE U Bubmrorexa HOK
10 P p ' 1 https://m.edsoo.ru/00ad
cia0ble AIIEKTPOJITUTHI
cd68
bu6moreka [IOK
11 Hounble ypaBHEHUS peaKiuii 1 https://m.edsoo.ru/00ad
d448
X . . bu6moreka IIOK
MMHYECKHE CBOMCTBA KHCIIOT U OCHOBAHUH B CBETE _

12 . . 1 https://m.edsoo.ru/00ad
MPEACTABICHUH 00 AIIEKTPOJIMTHYCCKON AUCCOIHAIIHI 4548
XHWMHUYECKHE CBOMCTBA COJICH B CBETE MPEICTaBICHUI 00 Bubmrorexa HOK

13 . p 1 https://m.edsoo.ru/00ad
ANEKTPOIUTHUYECKON TUCCOIUALIUN d8b2

bubmuoreka IIOK

14 [Tonsartue o ruznponuse conei 1 https://m.edsoo.ru/00ad
dod4
bubmuoreka IIOK

15 O06o0mIeHre U cucTeMaTH3aIus 3HaHUH 1 https://m.edsoo.ru/00ad
ddi12
bu6muoreka IIOK

II o 1. «Pemenue
16 pakriieckas pabora No 1. «Pem 1 https://m.edsoo.ru/00ad

OKCIICPUMCHTAJIbHBIX 3aa9»

dbfa



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

KonrponbsHas padora Ne2 mo teme «DNeKTpOIUTHYSCKAs

bu6muoreka [IOK

17 https://m.edsoo.ru/00ad
JUCCOIMAIMsA. XUMUYECKHE PEAKI[UU B PACTBOPAX» deco
bu6muoreka [IOK
OO01mas xapakTepuCTHKa TaJOTeHOB. X ecKue
18 1At XAPAKTCPUCTIKA TATIOTCHOB. AHMHUHCCKH https://m.edsoo.ru/00ad
CBOMCTBA Ha IIpUMEPE XJI0pa
dfe2
bubmoreka [IOK
Xnoposogopoa. CojissHas KUCIIOTa, XUMUYCCKHE
19 YPOBOZIOPOAL https://m.edsoo.ru/00ad
CBOMCTBA, MOJy4Y€HUE, IPUMEHECHUE 0104
bubmoreka [IOK
[Ipa eckas pabora Ne 2 o reme «Iloiryuenue
20 paKTHiccias paboT . v https://m.edsoo.ru/00ad
COJITHOM KHUCJIOTHI, U3y4€HHUE €€ CBOMCTBY 6348
Berurcnenus o ypaBHEHUSIM XUMHUYECKAX PEAKITHA, Bubmaorexa LIOK
21 https://m.edsoo.ru/00ad
€CJIM OJTMH W3 PEeareHTOB JIaH B U30bITKE 0488
bubmoreka [IOK
22 OO0mmas XxapakTeprucTuka 3eMeHTOB VIA-rpymnms https://m.edsoo.ru/00ad
eb4a
bubmmoreka [IOK
Annorponnsie MoauduKanum cepbl. HaxoxaeHne cepol u
23 WUIOTP - MO (urca p e p https://m.edsoo.ru/00ad
e€ COeIMHEeHMI B IPUPOJIe. XUMUUYECKHE CBOMCTBA CEPhI o642
CepoBoiopo, cTpoeHue, (GU3NIECKUe U XUMUYECKHE Bubmiorexa LIOK
24 . https://m.edsoo.ru/00ad
CBOMCTBA 0802
bubmoreka IIOK
Oxkcuppl cepsl. CepHas Kuciaota, GU3NIECKUe U
25 A P b > & https://m.edsoo.ru/00ad
XUMUYECKHUE CBOMCTBA, MPUMCHECHHE 0378
XUMHUYECKUE PEaKIIUH, JISKAIIUE B OCHOBE
1} OMI)II_HJ'ICHHI())FO cunoco6a nomn €HUS CEpHOM KHUCIIOTHI Bubmrorexa HOK
26 P yi . ' https://m.edsoo.ru/00ad
XHUMHYECKOE 3arps3sHEHUE OKPYKAFOIICH CPeIb ec8a
COCIMHCHUSIMU CEPbl _
bu6moreka [IOK
27 Brrunciienne MaccoBoi 1011 BbIX0Oa MPOIYKTa PEaKIuu https://m.edsoo.ru/00ad
ec8a
OO6mrast XapakTepUCTHKA MIEMEHTOB V A-rpynibl. A30T, bubmuoteka [IOK
28 pacnpocTpaHeHHe B IPUPOJIe, PUINIECKUE U XUMHUECKHE https://m.edsoo.ru/00ad
CBOIICTBa eeab
. bubaunoreka [IOK
Am
29 MHAK, €r0 (PU3NMYECKHUE U XMMUYCCKUE CBOMCTBA, https://m.edsoo.ru/00ad
MOJTy4YeHHE U IPUMEHEHHE f004
bubauoreka [IOK
[Ipaktrueckas padora Ne 3 o reme «lIlomyuenue
30 p p . ya https://m.edsoo.ru/00ad
aMMUaKa, U3y4eHHe ero CBOMCTBY £180
.. bubmuoreka IIOK
A
31 ]:o;H:;IaKHCJmTa, e€ Qpu3nYecKue 1 XUMHUIECKUE https://m. edsoo.ru/00ad
cBoue £306
Hcnonbs3oBaHre HUTPATOB U COJIEM AMMOHHSI B KaU€CTBE Bbubnuoreka [JOK
32 MUHEpAIbHBIX YI00peHuil. XuMuueckoe 3arpsi3HeHne https://m.edsoo.ru/00ad
OKPYKAIOLIEN CPebl COEANHEHUSIMU a30Ta 518
bu6muoreka IIOK
®dochop. Oxeng dhochopa (V) u dochopHas KUCIOTa,
33 (op A docopa (V) u(b Gop https://m.edsoo.ru/00ad
¢buznyecKkre U XUMUYECKUE CBOICTBA, TOTyYeHHE f68a
34 Hcnonp3oBanue pocharoB B KauecTBE MUHEPAIbHBIX bubmuoreka [IOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

ynoOpeHuil. 3arpsi3HeHNE MPUPOTHON cpenbl pocharamu

https://m.edsoo.ru/00ad
fc20

VYriepoa, pacupocTpaHeHue B pUpoie, huzndeckue u

bu6muoreka [IOK

35 N https://m.edsoo.ru/00ad
XUMHYECKHUE CBOHCTBA
fd9c
Oxcuppl yriaeposa, ux Gpu3ndecKkue U XUMUYEeCKHe bubmuoteka LIOK
36 CBOMCTBA. DKOJIOTUYECKUE TIPOOIEMBI, CBI3aHHBIC C https://m.edsoo.ru/00ad
okcuzioM yrieposa (IV) febe
bubmoreka [IOK
37 YronbHas KHCIIOTa U €€ coJin https://m.edsoo.ru/00ae
006¢
[Tpakrrueckas pabota Ne 4 o reme "llonydenue bubmmorexa [IOK
38 yrIIeKucoro raza. KauectBeHHast peakius Ha KapOOHar- https://m.edsoo.ru/00ae
HoH" 027e
bubmoreka [IOK
[TepBOoHAYATBHBIC TOHATHS 00 OPraHUISCKUX BEIIECTBAX
39 p p B https://m.edsoo.ru/00ae
KaK O COCTUHEHUSX yIepoaa 0546
bubmoreka [IOK
40 Kpemunii u ero coequHeHus https://m.edsoo.ru/00ae
080a
[Ipaktrueckas padota Ne 5. Pemienue bubmuoteka LIOK
41 AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxuenine https://m.edsoo.ru/00ae
HEMETAJUTBI ¥ X COCTMHEHMSI» 0bf2
. bubmmoreka [IOK
Konrponbsnas padora Ne3 no teme «Baxne e
42 HIPOJILHAS pabot 110 TEME «Barmeniin https://m.edsoo.ru/00ae
HEMETaJJIbl U UX COEAUHEHUS» 0els
OO61as xapakTepucTUKa XUMUYECKUX DJIEMEHTOB —
H P P bubmoreka IIOK
MeTalioB. MeTanminyeckas CBS3b U MeTaInyecKas
43 N . https://m.edsoo.ru/00ae
KpUCTainyeckast pemérka. @uznyeckre cBoiicTna 1036
METaJJIOB -
. . bubmuoreka [IOK
XUMHYECKUE CBOMCTBA METANIOB. DIIEKTPOXUMHUECKHIA _
44 N https://m.edsoo.ru/00ae
PsiI HAMIPSDKEHUN METaJIoB 1156
OO6mwme cmocoObl momydeHus: MeTaioB. CriiaBsbl. bubmuoteka [IOK
45 Boeluncnenus mo ypaBHEHHUSIM XUMHUYECKUX PEAKIIUH, https://m.edsoo.ru/00ae
€CJIM OJIUH U3 PEAreHTOB COJIEPKUT IPUMECHU 1156
bubauoreka [IOK
46 [ToHsATHE O KOPPO3UHU METAIIIOB https://m.edsoo.ru/00ae
1278
bubaunoreka [IOK
a7 [lemoyHbIe METAILIBI https://m.edsoo.ru/00ae
14b2
bubmuoreka IIOK
48 Oxcuabl ¥ THAPOKCUIBI HATPUS U Kallus https://m.edsoo.ru/00ae
14b2
bubmuoreka IIOK
49 [IlenoyHo3emMenbHBIE METATUIBI — KATBITUA U MarHU https://m.edsoo.ru/00ae
15e8
bu6muoreka IIOK
50 Baxneiine coequHeHus KaabLus https://m.edsoo.ru/00ae
15e8
51 O6001IeHne 1 crucTeMaTH3aIus 3HaHui
52 JXKe€cTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUs! bubnmoreka [TOK
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https://m.edsoo.ru/00ae0bf2
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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[Tpaktrueckas padora Ne 6 mo Teme "XKECTKOCTH BOJIBI U

bu6muoreka [IOK

53 . " 1 https://m.edsoo.ru/00ae
METO/IbI €€ YCTPaHCHUS 1268
bu6muoreka [IOK
54 AnroMuani 1 https://m.edsoo.ru/00ae
1c64
bubmoreka [IOK
55 AmdoTepHbIE CBOCTBA OKCH/IA M THAPOKCHIA 1 https://m.edsoo.ru/00ae
1c64
bubmoreka [IOK
56 Keneso 1 https://m.edsoo.ru/00ae
1d86
bubmoreka [IOK
S7 Oxkcunpl, ruapokcuabl u conu xxenesa (1) u sxeneza (I11) 1 https://m.edsoo.ru/00ae
35e6
58 O0001IeHNEe U CHCTEMAaTH3aIMs 3HAHUH 1
[Ipaktrueckas padota Ne 7. Pemenue bubmuoteka [IOK
59 AKCIIEPUMEHTAIILHBIX 3a/a4 10 TeMe «Baxuenme 1 https://m.edsoo.ru/00ae
METAJUIBL ¥ UX COSTUHEHUS 3de8
Brramcinenns no ypaBHEHUSIM XUMHYECKUX PEaKITHi,
€CIIM OINH U3 pegl"iHTOB JIaH B U30BITKE I/IJ'II/II) conlépmm bubinorexa [JOK
60 - 1 https://m.edsoo.ru/00ae
pUMecH. BerauciieHns MacCOBO¥ JIOJIM BBIXOA MPOTYKTa 1750
peakIuu
61 O0001IeHNEe U CUCTEMATHU3AIN SHAHUHA 1
62 KonTponwsnas padora Ned4 o teme «Baxkneitmme 1
METaIIbl U UX COETUHEHUSDY
BemiectBa u Marepuaibl B TOBCEIHEBHOM KU3HU bubmmorexa LIOK
63 1 https://m.edsoo.ru/00ae
yeJIoBEKa
3f50
bu6moreka [IOK
64 XHUMHYECKOE 3arpsi3HEHUE OKPYKAOILIEH cpebl 1 https://m.edsoo.ru/00ae
4270
bu6moreka [IOK
65 Posb xuMuu B perieHuu 3KOJIOTUYECKUX MPooIemM 1 https://m.edsoo.ru/00ae
4270
bubanoreka [IOK
66 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUI 1 https://m.edsoo.ru/00ae
0d0a
bubanoreka [IOK
67 O00011IeHNE U CHCTEMATH3AIINS 3HAHUH 1 https://m.edsoo.ru/00ad
b33c
bubmuoreka IIOK
68 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUI 1 https://m.edsoo.ru/00ad
9ch?2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



Beenurenannsiehttp:// www.chemnet.ru I'azera «Xumusi» u cailT s yuutens
«1 uny HA YPOK XUMUM

http://him.1september.ru Enunas xomnexuust LHOP: [Ipeamernas komiexuus
«XHUMUA»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcriepuMenThl: xumusi. Komnekuus Pocculickoro o0ieo0pazoBaTesibHOro
nopraina

http://experiment.edu.ru AJIXUMUK: caitt JI.FO. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickas onummnuaa MKoJIbHUKOB 110 XUMUH
http://chem.rusolymp.ru Opranndeckast XuMusi: JICKTPOHHBIN YUeOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: SIEKTPOHHBINA y4COHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIJISIK: XAMHUS
http://www.chemistry.ru JIucTaHIIHOHHAs OJIUMITHAA TIO XUMUHU:

TGJIGKOMMYHI/IKaHI/IOHHHﬁ 06p330BaTCHBHBIﬁ IMPOCKT



