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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 XHUMHH Ha YpPOBHE OCHOBHOroO o0Iero oOpa3oBaHUs
COCTaBJIcHa Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPECTAaBICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBE (QenepanbHON paboyeil mporpaMMel
BOCITUTAHUS U C YYETOM KOHIICTIIUH MPETOIaBaHusl YIEOHOTO MpeaMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo XuMmuu Aa€T MPEACTABICHHE O IEIAX, OOIIeH cTpareruu
o0y4yeHHUs, BOCIUTAHHS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMH y4eOHOIo
npeaMera, YCTaHABJINBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCMaTPUBACT paClpe/leSICHUEe €ro Mo KiaccaM U CTPYKTYpPUPOBAHUE I10
pazienaM M TeMaM NOporpaMMbl O XUMHH, OINPEAEISET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJTEAOBATEILHOCTh M3YUYCHHUSI XUMHUU C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€W, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpEeAeNsieT BO3MOXHOCTH MpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeNbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHMsl, a Takxke TPeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUU Ha YPOBHE II€JIeH M3yUeHHUs MTpeaMeTa U OCHOBHBIX
BHUJIOB Y4YEOHO-TIO3HABATEILHON JIESITEIIBHOCTH OOY4Yarolerocsi Mo OCBOEHUIO
y4eOHOTr0 COJIep)KaHMS.

3HaHWE XHMHUHM CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poyib urparot GOopMHUpPYyEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEUICHUs TI00aTbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, HHEPTETUYECKOMH,
MUIIEBOM M SKOJOTUYECKON O€30MaCHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JJii  CaMOpa3BUTUA |
dbopMupOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00I1el 1 (QYHKIIMOHATLHON I'PaMOTHOCTH,

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN
0o0yYarolmmxcsi, HaBBIKOB HMX CaMOCTOATENBHOM y4yeOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIILCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATHEHOMN AeSTETbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €MHCTBO MPUPOABI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAy4HbIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTUYECKOE
oOpa3zoBaHHe 00YJaIONMINXCSI.

Jlanubple HampaBiieHUs B OOYYEHHM XHMHH OOECHEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMPEeIEHHOM JTare eé
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHWYECKOM XUMUU W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX TOHATUN
OPTraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPAMMBI MO XUMHH C(HOPMHPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K e€ uzydeHuto. CoJepikaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMUUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUNA O XUMHUUECKOM
peakiuu. OO0e AT CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPHUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTUS 3HAHHUI HA OCHOBE TEOPETUUYECKUX NPEACTaBICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHUS O CTPOCHUM aTOMa U XUMUYECKOH CBSI3U;

— TpenCTaBlICHUNA 00 JJICKTPOJUTUYECKON JMCCOLMAIUM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAaHHWS PACCMATPUBAIOTCS HA OCHOBE HMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEA0BATENBLHO OT OJHOIO
YPOBHS K JAPYromy, BBINOJHSAS (YHKIUU OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJYy4YECHUs
U3Y4YaeMbIX BEIECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIISIIOLIEH HAYYHOM KAPTHUHBI MUPA B JIOTHUKE
e€ CHUCTEeMHON WPUPOJIbI, IIEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAaHUIO H
METOJaM MO3HaHWUS B Hayke. M3yueHne XUMHUHU NPOUCXOIUT C IPHUBICUYEHUEM
3HAHWM W3 paHee M3YyYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromuil MHUPY,
«buonorus. 5—7 knacce» u «Pu3uka. 7 Kiaccey.

[Ipy wu3ydyeHHH XUMHUM TPOUCXOAUT (PopMUpOBaHME 3HAHUW OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH 4YeJOBEKa M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHPOBON KYJIbTYpHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKHX
3HAaHUN — Ba)KHEUIIHUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKESHHH,
JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, sA3blKa HAYKH, B



OpUOOIIEHNHM K HayYHbIM METOAAM TO3HAHMA MPU H3YYCHHH BEIIECTB H
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIBHOW U Y4eOHO-MCCIEA0BATEIbCKON
NeSTeIbHOCTH, OCBOCHMM MpaBWi 0€30MacHOTO OOpallleHHus C BeElIecTBaMHU B
MMOBCEIHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3HaYeHHUe MPUOOPENU TaKUE LI, KaK:

— (opmupoBaHME WHTEIUIEKTYaJbHO PA3BUTONM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YeCKOoe MpPHOOIIEeHHE
oOydJaronmxcsi K CaMOCTOATENbHON I03HABATEIbHOU JIESITEIbHOCTH, HAay4YHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUH;

— o0ecrnieyeHune yCcioBHil, CITOCOOCTBYIONIMX MPUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MAESITENBbHOCTH, MO3HAHMUS W CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MUMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBaHue o0OmEeld (QYHKIMOHAIBHON U €CTECTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM YHCI€ YMEHHU OOBICHATh M OLEHUBATH SBJICHUS
OKPYAIOIIEr0 MHUPA, UCIHOJb3Ys 3HAHHMS M OIBIT, MOJYyYEHHbIE NMPU H3YYECHHH
XUMHH, TPUMEHATh HMX MPU PEHICHHH NpoOJieM B TOBCEAHEBHOW JKU3HH W
TPYZIOBOU JEATEIBHOCTH;

— (¢opmupoBaHue y oOOydarOIIMXCs TyMaHUCTUYECKUX OTHOUICHU,
NOHMMAaHUsl LEHHOCTH XUMHYECKMX 3HAaHUW JUIsl BBIPAOOTKH SKOJIOTMYECKU
11eJ1IeCO00Pa3HOro0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbs M OKPY>KAKOLIEH NIPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUs OOIIEUETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(dHIIs U HANpPaBICHHOCTH NAJTbHEUIIETrO
00yueHwus.

OOmiee 4YuCIO YacoB, OTBEAEHHBIX JUIsI HM3YyYEHHMs] XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 1acosB (2
yaca B HeZenmo0), B 9 kinacce — 68 vacos (2 yaca B HEEIO).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CHCTEME HayK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHMS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U Cll0kKHBIE BelecTBAa. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumnyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX 3JEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAsT AaTOMHAs —Macca.
OTtHOcHTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KonunuectBo BemecrBa. Monbs. MoisipHas macca. B3auMocBs3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BewecTBa. Pacyérsl mo Qopmyiiam
XUMHUYECKUX COCTUHEHUN.

du3nyeckre U XMMUYECKUE SIBJICHNA. XUMHUUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsS MaccChl BELECTB. XUMHUecKue ypaBHeHus. Knaccuduxanms
XUMHUYECKUX peakluil (COeIUHEHMS, pa3I0KEHUs, 3aMEILeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiIaMu paboThl B J1JaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
du3nueckux CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0/IeHNE
¢u3nueckux (IJIaBjIeHUE BOCKa, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIKeE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOIIOACHUE U
ONMCAHUE NPHU3HAKOB NPOTEKAHMS XMUMHUYECKMX peakUuui (pa3joKeHHE caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIPOKCHIa
meau (II) mpu HarpeBanuu, B3auMoaecTBE xene3a ¢ pactBopoM coiu meau (II),
M3Yy4YEHUE CIOCOOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIApMBaHUE, TUCTWIIALUA, XpoMaTorpadus, MpoBeJeHUE OYUCTKH MOBAPEHHOU
coiu, HaOJMIOJEHHWEe M  ONUCaHUEe  PpPe3ylbTaTOB  IPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAacChl, CO3JaHUE MOJeNIed MOJEKYI
(1IapoCTep>KHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHUYeCKNX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aineMeHT U MpocToe
BemiecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (pusMueckue U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenne kucimopoga. CrocoOb!



MOJIy4eHHUs] KHCIopoja B JabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B npupojae. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3((deKT XUMHUUECKON peakinu, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- W JHAOTEPMUYECKHE pEaKUMH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — sneMeHT M mpocroe BemecTBO. Haxoknenwe Bomopona B
npupoae, (GU3MYECKHEe ¢ XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHus. Kncmorel u comnm.

MoutsipHbIit 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YPaBHECHUSIM.

dusnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PacTBOpBL
HacelllieHHBIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbl. OCHOBaHMUS.
Ponb pacTBOpOB B NpHpoji€ U B )XKU3HM 4YelioBeKa. KpyroBopot BOjbI B MPUPOJE.
3arps3HeHne NpUpPOAHBIX BoJI. OXpaHa U OUUCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunbl. Knaccudukanus
OKCHJIOB:  cojieoOpasyronue (OCHOBHBIE, KHCIOTHBIE, aMQpOTEpHbIE) U
HecosneoOpazyronme. Homenknatypa okxcuaoB. Dusznueckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IMIETOYM M HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @usznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm merammoB H. H. bekerona.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eneTnyeckas CBSI3b MEK/y KJIaCCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJIEPHKAHUS KUCIOPOJa B BO3AYyXE, MOIyYEHHUE,
coOupaHue, paclio3HaBaHWE W M3y4YEHHWE CBOWCTB KHUCJIOpOAa, HaOJI0/ICHHE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCJIOBUSI BO3HUKHOBEHHUS W
npeKpaiieHus TopeHust (Tmokapa), O3HaKOMJICHHE ¢ oOpa3llaMud OKCHJIOB H
OMHCAaHUE WX CBOWCTB, TOJyYCHHE, COOMpaHWEe, DPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3zauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KoJaudecTBOM 1 MoOJib, HCCIIeIOBaHHME OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOU
MAacCOBOM J0Jield paCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM U KajblieM) (BO3MOXKHO HMCIIOJIb30BAaHUE BHEOMATEPHATIOB),



HCCIeIOBaHNEe OO0Opa3lloB HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOII0/ICHNEe U3MEHEHUs OKPACKW MHJUKATOPOB B PacTBOpPax KUCIOT U IIEIOYCH,
u3yueHue B3aumojerictBus okcuaa meaw (1) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KUCJIOT C MeETaJIaMH, pPEaKIuid HEeUTpalu3alliH, IOJyYEHHE HEpPaCTBOPUMBIX
OCHOBAaHUWM, BBITECHEHHE OJHOTO METaUIa APYTHM K3 PACTBOPA COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 Teme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COEIMHEHUI.

IHepuoauueckui 3axkoH U Ilepuoamyeckass cucremMa XMMHYECKHX
iemenToB JI. WU. MenngeneeBa. CrpoeHue aTomMoB. XMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUYECKHX 3JIeMeHTOB. [loHsaTne o
IpYInax CXOJHBIX OJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEJIbHBIC METaJlIbI,
rajoreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEPHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3akoH. [leproguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa.  KoporkomepronHas ®W  JJIMHHOIIEPUOAHAS (bopMbI
[lepnoanueckon cucrtembl xuMudeckux siemeHToB . . MenneneeBa. [lepuoas
u Tpynibl. PU3AYECKUNA CMBICT MOPSIKOBOTO HOMEpPa, HOMEPOB INEpHUOIa U
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
AJEKTPOHHBIX  000J0YeKk aTroMoB TMepBbIXx 20 XMMHYECKMX  DJIEMEHTOB
[lepuonnueckon cucremsbl J[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyNIaM U NEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BuThs Hayku WU npaktuku. . V. MenaeneeB — yd€HbIM U
rpaXKJaHVH.

Xumudeckas cBg3b. KoBaneHTHass (TOJApHAsT ©W  HEMOJSpHAs) CBS3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMHUYECKUX 2JIEMEHTOB. MIOHHAs CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  pEaKIIUU.
[Ipoueccel OkuciieHus: U BOCCTaHOBJIEHUA. OKUCIUTETN U BOCCTAHOBUTEU.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUJIPOKCHJIA IIMHKAa C pacTBOpaMM KHCJIOT W WIEJIOYEH, TMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mexcnpeomemmnoie cea3u



Peanuzanus MeXnpeIMeTHBIX CBsi3ed NpU H3yYeHUH XUMHUU B 8 Kiacce
OCYILECTBIISIETCS 4YEpe3 UCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO--HAYUYHbIX
NOHATUH, TAK U MOHATUH, SBISAIOIINUXCSA CUCTEMHBIMU I OTHEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IUKJIA.

OO11ue ecTecTBEHHO--Hay4YHbIE MOHATHUS: HAyYHbIH (DaKT, THUIIOTE3a, TEOPHUS,
3aKOH, AaHaJIW3, CHHTE3, KiacCUpUKalus, MNEPUOAUYHOCTh, HAOJIOJEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: MaTepus, arToM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUL,
U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BETUUYMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: orocuntes, npixanue, onocdepa.

['eorpadus: armocdepa, rugpochepa, MuHEpanbl, TOPHbIE MOPOIBI,
II0JIE3HBIE UCKOIIAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BermecTBo U XUMHYecKasi peakuus

[lepnognueckuii 3axoH. [leprognyeckas cucreMa XUMHYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHECHHHM CBOWCTB
XUMHAYECKUX DJIEMEHTOB TEPBBIX TPEX MNEPUOJNOB, KalMs, KadblUHUs M HX
COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHHEM »djeMeHTOB B [lepuoanueckoi
CUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHne BemecTBa: BUABI XMMHUYECKOW CBS3U. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BUa XUMHUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAIIMXCS K pa3IM4HbBIM KJlacCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanys XuMUYECKUX peaklMii MO pa3InyHbIM NpHU3HAKaAM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pEaKIUU BELIECTB, MO TeIoBoMy 3¢deKTy, 1o
M3MEHEHUIO CTETEHENW OKHCIIEHUS XUMHUYECKUX JIEMEHTOB, IO 00OpaTUMOCTH, IO
YYACTHIO KaTalu3aTtopa). JK30- U SHAOTEPMUYECKUE PEAKLIUH, TEPMOXUMHUYECKHE
YPaBHEHHS.

[TonsiTue 0 ckopocTH XuUMUYecKOW peakiuu. [loHsTue 00 00paTUMbIX U
HEOoOpaTUMbIX XMMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karanuse. [loHsiTne 0 xumuueckom paBHoBecuu. MakTophl,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEAaKUUMU M MOJIOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  OJEKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiyu. CocTaBlIeHUE YPAaBHEHHM



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOI'O OalaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonbl, aHnoHbl. MexaHW3M JUCCOLMALIMM BEUIECTB C PA3IMYHBIMU BHJIAMHU
XUMHUECKOH cBsi3u. CTeneHb quccounanuu. CUIbHbIE U cIa0ble 3JIEKTPOIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakuil HOHHOIO OOMEHa,
IIOJIHBIE M COKpAaIEHHbIE WMOHHBIE YpaBHEHMs peaknuii. CBONCTBa KHCIIOT,
OCHOBaHMN M cCcoOJe B CBET€ TMPEJACTaBICHUA 00  AJIEKTPOIUTUUECKON
nucconuanyu. KauectBeHHbIe peakini Ha HOHBL. [IoHsATHE O TUApOIH3E COJEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETAIOB (rpagura M ajiMasa), CIO0XKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBHCHUMOCTUA CKOPOCTU XMMHUYECKOM peakuuu
OT BO3/JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIECJOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, MPOLECCAa JUCCOLMALIMM KHCIOT, IIEJIOYed U  COJeH
(BO3MOXKHO  MCHOJIb30BAaHME  BHJIEO  MAaTE€pUalOB), MPOBEIEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  MPOTEKaHUs  peakuuii  MOHHOro  oOMeHa
(oOpa3oBaHue oOcajaka, BbIIEJICHHE ra3a, O0pa30BaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pa3ioXKeHHs, COCAUHEHNUs), pacllO3HAaBaHUE HEOPraHWYECKUX
BEIIECTB C TOMOILIBIO KAaYECTBEHHBIX pPEaKUWid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3NYECKUue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XHWMHUYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3aMMOJEHCTBHE € METallaMHM, HEMETaJulaMH, IierodamMu). XJIOPOBOJAOPO.
ConsiHass KHCIIOTa, XMMUYECKHE CBOWCTBA, MOJIyYeHUE, NMpPUMEHEHueE. JlencTBue
XJIOpa M XJOPOBOJOPOJA HAa OpPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HAXO0XKIEHUE B IPUPOJE.

OO6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CcTeneHu okucieHus. CtpoeHue u (u3NUecKue CBOWCTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOJIU(DUKALIMN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPO, CTpoeHHUE, (DU3UUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepnHas kucimoTta, (QU3HMYECKHE U XUMHUYECKHE CBoicTBa (0OIMME  Kak
OpeicTaBUTeNd Kjacca KHUCIOT M crnenuduueckue). XUMUYECKUE peakiu,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO CrNoco0a MOMYyYeHUs] CEPHOU KHUCIOTHI.
[Ipumenenue cepHoi KUca0Thl. CONM CEPHOMN KHUCIIOTHI, KAUECTBEHHAs PEaKLMs Ha



cynabdar-uoH. Haxoxzaenue cepbl U €€ COEAMHEHUH B TpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKpYXKAIOIIEH cpelbl COSAMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIU,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakrepucTtuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHs. A30T, pacHpoCTpaHEHHE B MPHUPOJIE,
dusngeckre 1 XUMUIECKue cBoiicTBa. KpyroBopor a3ora B mpupoe. AMMHAK, €T0
bu3nUecKre 1 XUMHUIECKAE CBOMCTBA, MOJydeHrHe U ipuMeHeHne. Coam aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakius Ha
MOHBI aMMOHHMS. A30THasl KHUCJOTa, €€ MoJiydeHHue, (PU3NYECKue U XUMUYECKUE
cBOMCcTBa (00mME Kak TPEICTABUTENS Kiacca KHCIOT U crenuduaeckue).
Ucnonb3oBaHWe HUTPATOB W COJIEM aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMUYECKOe 3arps3HEHUE OKPYKAIOIICH Cpelbl COSTMHCHUSIMHU a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHUE BO3[yXa, MOuBbl W BOA0EMOB). Docdop,
ajutoTpornHeie Momaudukanuu gocdopa, Pu3MUECKHe W XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gpu3nIecKre 1 XUMUIECKUE CBONCTBA,
noxyuyeHue. McnoaszoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YI0OPEHHIA.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCIEHHA.  YTIIEpOH,  AJUIOTPOIHBIE
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMpUPOJE, GU3NUYECKHME U XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npupoje. OKCUIbl yriiepoaa, ux
dusznueckue M XUMHYECKHE CBOMCTBA, JCHCTBME HA IKHUBBIE OPTraHU3MBI,
MOJIYyYECHHE M TPUMEHEHHE. DKOJOTHUECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHUIIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCILICHHWS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COolMM, uX (PU3NYECKUEe W XUMHYCCKHE CBONCTBA,
noiiyueHrue W npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Ucnonb3oBanrne kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO351CTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUIX
yraepona (MeTaH, 3TaH, 3TUIEH, alleTUJIeH, 3TaHOJ, TJIULEPHUH, YKCYCHas KUCIIO0TA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
NPOAYKTHl WX mepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBIINLICHHOCTH.
[TonsiTrie 0 OMOJIOTUUYECKHU BaXKHBIX BEILIECTBAX: KUpaxX, O€IKax, yriieBojax — U Ux
poiM B OKM3HM 4elloBeKa. MarepuaabHO€ €IUHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCITMHCHUN.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHuss KpeMHus B mnpupojge. OOmume mnpeacTaBieHUs 00
okcune kpemuusi (IV) u kpemaueBoi kuciore. CHWIMKAThI, UX UCIOJIb30BaHUEC B
OBITY, B MPOMBIIIJICHHOCTH. Ba)kHelIne CTpouTeNbHbIE MaTepUasbl: KepaMHKa,



CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 6€30macHOT0 MCIMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TPOTEKAaHWS, OIBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
rajoreHOB M HX COCIUHEHUN (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ oOpaslaMu XJOpUJOB (TAJIOT€HUIOB), O3HAKOMJICHHE C
oOpaslaMu  cepbl U €€ COCAMHEHUSIMU  (BO3MOXHO  MCIOJIb30BaHHE
BHJICOMATEPHUAIIOB), HAOIIOACHUE TIpoliecca OOyTIMBAaHMS caxapa ToJ JeHCTBHEM
KOHICHTPHUPOBAHHOW CEPHOM  KHUCIIOTBI, M3YYCHHE XHMHUYECKHX CBOWCTB
paz0aBIeHHON CEPHOU KUCIIOTHI, IPOBEICHNE KAaYeCTBEHHOM PEaKIuy Ha CybQaT-
WOH W HAOIOJIeHWE TpU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBolicTBaMu a3zota, (ocdhopa um ux coequHEHUN (BO3ZMONKHO HCIOJIB30BAHHE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHIA, MOITYUEHHE,
coOupaHue, paclo3HaBaHWE W U3YYEHHE CBOWCTB aMMHUaKa, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U QocdaT-uOH U U3y4YEeHHE MPU3HAKOB
UX TIPOTEKAHUSI, B3AUMOICICTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE MoOJeNen
KPUCTAUIMUECKUX PEImIETOK anmaza, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJICOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPONCTBOM NPOTUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE M U3yUCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEICHHE KaueCTBEHHBIX pEaKIuii Ha KapOoOHAT U
CUJIMKAT-UOHBl U M3yYCHHE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHHE C
MNPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH, PEHIEHUE HSKCIEePUMEHTAIBHBIX
3aJ1a4 1o tTeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJibl 1 MX COCTUHEHUSA

OO6m1as XxapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux 3iemeHtoB J[. U.
MenpneneeBa u ctpoeHusi aromoB. CTpoeHUE MeTauioB. MeTamunyeckasi CBsi3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMUECKass  PEemETKa.  DJIEKTPOXUMUYECKUU  psin
HanpspKeHU MeTalioB. OU3MUECKUe U XUMHUYECKHE CBOMCTBa MeTauioB. OOmiue
CIOCOObl TOMyYeHHs MeTauioB. [loHSATHE O KOPPO3MU METaJIOB, OCHOBHBIC
CIoCcOOBI 3alUThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, IIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY M MPOMBIIIIJICHHOCTH.

[[lenounbie MeTasuibl: MojokeHUe B Ilepuoandeckol cucteMe XUMHUYECKHUX
aneMmeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
dusznveckre U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kayus). OKCUAbl U



TUAPOKCUILI HaTpusi W Kaius. [IpuMeHeHHe WIENOYHbIX METaNIOB M HX
COE€IMHEHUM.

[[lenoyno3emenbHble METAJUIbl MarHuid MW KaJlbLMW: IIOJIOXKCHHE B
Ilepnognueckon cucreme xuMmuueckux sineMeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOKJICHHUE B Ipupoae. PU3nyecknue 1 XUMUYECKUE CBOKMCTBA MAarHus
U Kanpuuda. Baxueiilive coeauHEHUs Kaiblus (OKCUI, TUIPOKCHUA, COJH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmmoMuHUN: TIoJIokeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, cTpoeHHME aToMa, HaxOXXICHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHBbIE CBOMCTBA OKCHAA U THAPOKCUIIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HaxoXKaeHWE B mpupone. dusnueckue u
XUMHYECKUEe CBOMCTBA xkene3a. OKCUIbI, THIpOKCU bl U con xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslamMu METalIOB U CIUIaBOB, UX (HU3UYECKUMU
CBOMCTBaAMHU, U3YYEHHE  PE3YJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSL OKCHJIA
Kalbllud WU HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAITIOB),
HCCJIEIOBAHUE CBOWCTB XKECTKOW BOJBI, MPOIIECCAa TOPEHUS XKeJe3a B KHUCIOPOAE
(BOBMOKHO  WCIOJIb30BAHME  BHUJCOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMA HAa MOHBI: MarHWs, Kajablvs, aTIOMUHUS, I[TUHKA, XKeJe3a
(1) u xene3a (II1), meau (II), HaGMIOICHHE U OMUCAHUE MPOLIECCOB OKPAIIMBAHMUS
IUTAMEHU WOHAMH HATpHsl, Kajdus W Kaiblus (BO3MOXXHO HCIIOJIb30BAHUE
BUIEOMATEPUAIIOB), UCCIEAOBaHHE aM(DOTEPHBIX CBOMCTB TMPOKCHUIA ATFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Baxueiue
METaJUIbl U KX COCTUHEHUS.

XHMMUA M OKPY:KalOLIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHECBHOW JXW3HU 4YeJIOBEKa. bezormacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakimii B ObiTy. IlepBas momorib mpu
XUMHUUYECKUX 0XKOTraxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HCHUE OKpYKarolel cpebl (mpeaesibHas JOMyCcThMast
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posb xuMun B pelieHn 3K0JI0TUYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepUaNIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mexcnpeomemmnoie ceéa3u



Peanuzanus MeXnpeIMeTHBIX CBsi3ed NpU H3yYyeHUH XuUMUU B 9 Kiacce
OCYIIECTBIIIETCSI 4epe3 MHCIONb30BaHME KaK OOLIMX eCTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO IIHKIIA.

OO1ue ecTecTBEHHO-HAayuYHbIE NMOHSATHSA: HAy4YHBIA (pakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHajlu3, CHUHTe3, KiIaccu(uKaluus, MePUOAUIYHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBJICHUE, MapHUKOBBIMI
3¢ (exT, TEXHOIOTHS, MAaTePHUATTBI.

dusuka: MaTepusi, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJI,
M30TOMBI, PaJHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKH, ~ TUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEN0, OO0BEM,
arperaTHoe COCTOSIHHE BEILeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CruiaBbl, (PU3MUYECKHe BEIUMYMHBI, €AMHHIIBI M3MEPEHHUs, KOCMHUYECKOEe
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunTes, apixaHue, Ouocdepa, 3KOocUCTEMa, MUHEPAJIbHbIE
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MuHEpanbl, TOPHbIE MOPOIBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIIETO
0o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHH B €IMHCTBE y4EeOHOH H
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUMCKUMU
COLMOKYJIBTYPHBIMH ¥ JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, NPHUHSATHIMU B
oOlllecTBE TMpaBWIaMUd M HOPMaMU TIOBEJEHUS W CHOCOOCTBYIOT MpoIEccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JIM4HOCTHBIE  PE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJACTBOBATbCSI CHUCTEMOW TMO3WTUBHBIX I[IEHHOCTHBIX OpPHUECHTAMA U
paclIMpeHUe OIbITa JEATEIPHOCTH Ha €€ OCHOBE, B TOM UYHCJIE B YaCTHU:

1) NnaTpHOTHYECKOTO BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOILIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEAWI0, TIOHMMAaHHS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIIOCOOHOCTHU BJIAAETh JOCTOBEPHOW HH(MOpMaImen o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM MU OTEUYECTBEHHOM XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpPa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUSI O COUHAIBHBIX HOPMax W TMpaBWiIaX MEXKINYHOCTHBIX
OTHOUIECHUHN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOM H  JAPYTHX  BHUAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHON JEATEIbHOCTU TMpU
BBITIOJTHEHUM Y4Y€OHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOINM B TIPOllECC€ OTOM Yy4eOHOW MESITeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TOBEJCHUE M TMIOCTYNIKHM CBOMX TOBAPUIIEH C TO3ULHNHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIECACTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSA

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUSl HAyKH M COCTaBJISIIOIINE
OCHOBY JJI TIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpa, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SAX YEJIOBEKA C
IPUPOTHOMN CPENION, O POJIM XUMHUHM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHUBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMBIE TSI OOBSICHEHUS HAOII0JAEMBIX IMPOIIECCOB W SIBJICHUA,
MMO3HABATENIbHON, MH(POPMAIIMOHHOW W YWUTATEIhCKOW KYyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CAMOCTOSITEIBHOW Pa0OTHI C Y4EOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYMHBIMA TEXHHUUYECKUMHU CpPEACTBAaMU HWH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUIO W TO3HAHUIO, J0003HATEIBLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTP K  €aMOOOpa30BaHHIO, TMPOEKTHOM MW  HCCIEAOBATEIbCKOM
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH M YPOBHSI OOy4YeHHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3JI0POBBIA 00pa3 »KW3HH, OCO3HAHUE IOCIEICTBHA H
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS alIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH COONIIOJICHUsT TpaBuUi 0OE30MacHOCTH TMpH  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYECHHIO MMPOQPECCUi U TpyAa pa3IMvaHOro poja,
YBAXKEHHE K TPYLy U pe3yJbTaraMm TPYJOBOW NEITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUM IO XHMHH, OCO3HAHHBLINA BBIOOD
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOILIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHemHoN MpodhecCuOHATBLHON AESTEIPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) 7K0JI0rHYecKOro BOCHUTAHMSA:

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CYyLIECTBOBAaHUS, NOHMMAaHUE [IEHHOCTH 3JI0POBOIO U
O6e3zomacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY M TICUXUYECKOMY 3[0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOJIOJAEHUS
mpaBui 0€30MacCHOr0 MOBEIEHUS MTPU padOTE C BEUIECTBAMHU, a TAKKE B CUTYyalUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHON CPEIOr, ISl TOBBILICHHS
YPOBHS  DKOJOTUYECKOW  KYJbTYpPhl, OCO3HaHHUS TJOOATBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM U MyTeW UX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wMmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBbIC IS
dbopMupoBaHUS MHPOBO33pEHMsSI OOIlEHAyYHbIE TOHSATUSA (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPhIE
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaX U TO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ITHX MPEAMETOB (POPMUPOBATH MPECTABIECHUE O LETOCTHOU



HAay4YHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHBIC NCUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATUBHBIC, DPETYJISTHUBHBIE), KOTOpble oOecneunBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NEeSITEBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue 1elcTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATH MX XapaKTEepPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aMMOCBS3b C JIPYTUMU TMOHSTHUSMHU), UCIOJIH30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABIMBATh MPUYNHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMHU HW3Yy4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYKIACHUS (MHIYKTHUBHBIC, NEAYKTHUBHBIC, TI0O aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TPUMEHATh B TMPOIECCE TMO3HAHUS TMOHATUS (IIPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICITBHBIC MPEICTABICHUSI —
XUMHAYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuUMUueckas QopMmyia U YypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelieHUH yueOHO-TI03HaBaTEIbHBIX 3a/lay, C YU4ETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKN M3y4aeMbIX 0OBEKTOB — XUMHUECKHUX BEIIECTB M XUMUUICCKUX PEaAKIIH,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CICJACTBEHHBIC CBSI3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHl B KAaYeCTBE WHCTPYMEHTA
MMO3HAHUS, a TAaKXKe B KA4eCTBE OCHOBBI I (OPMHPOBAHUS THUIOTE3BI IIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMbITa MO I[JIAHWPOBAHWIO, OPraHU3allUd U TMPOBEIACHUIO
YUYCHMUYECKHX OKCIIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJO0M IpoIllecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMyIUpOBaTh 0O0O0OIICHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOWpATh, aHAJIM3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUIOB W (HOPM TPEICTABIICHUS, MTOTYYaeMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJICp)KaHMs, CIPaBOYHBIC
nocobusi, pecypcel VHTepHeTa), KPUTHYECCKH OIICHHBATh NPOTHBOPCUYHUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3alpPOChl MPH MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJIMMBIX JUIsl BBITOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 OMpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPOH aKTUBHOTO MCIIOIH30BAHUS PA3INYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY MpeaCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJayll  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpapuKi U ©X KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeIOBATENLCKON JEATENPHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOI0 XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
CpEIbl.

KoMMyHHKAaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe NelCTBHUS:

YMEHUSl 3aJlaBaTh BOMPOCHl (B XoJie AWaiora W (WIM) AUCKYCCHM) TIO
CyumiecTBy  oOcyxJaeMoll  TeMbl, (OpMYJIHpPOBaTb CBOM  IPEMAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHSI ~ TPEICTaBIsTh  MOJyYEHHBIE  PE3yJbTaThl  MO3HABATEIHHOU
ACSTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JenaTh MPe3eHTAIHIO
PE3yJIbTaTOB BBIMOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OMbITa,
1ab0paTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEIBPHON W HWCCIIENOBATENIbCKOW  JCATENPHOCTH TPU  PEIICHUH
BO3HUKAIOIIUX TPoOJIeM Ha OCHOBE yuéTa OOLIMX WHTEPECOB M COTIACOBAHUSA
no3uuil (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCUCTBUN, OIpeaeieHue KpPUTEpPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PerysiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

YMEHHE CaMOCTOATEIbHO OMPENENATh LETN AEATEeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BBIOMpATh Hanbosee dPPeKTUBHBIC CIIOCOOBI pelleHrs Y4eOHbIX U
MO3HABaTEJIbHBIX 3aJlad, CaMOCTOSTEIbHO COCTaBIATh WJIH KOPPEKTUPOBAThH
MPEUIOKEHHBIM  QITOPUTM JEHCTBUM IIPU  BBIIOJIHEHUN 3aJaHUA C  YYETOM
MOJTyYeHUs] HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIUsX,
OLICHHMBAaTh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa 3asBICHHON IeNH, yMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATH KOHTEKCTHI, Mpe/yIaraeMble B YCJIOBUH 3a/laHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEILHOTO
colepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld MporpamMMmoi,
BBIJIETISIIOT: OCBOCHHBIE 00Y4YaIOUMMUCS HayYHbIEC 3HAHUSI, YMEHHUS U CLIOCOObI



NEUCTBUN, crnenupuuecKkue I TNpeAMETHOW o0nacTh  «XUMHUS», BUIBI
NEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HaHMs, €ro HHTEpIpETalnH,
peo0pa3oBaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYaIIUSIX.

K xonIiy oOydenus B 8 kiacce nmpeMeTHbIEe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIAPHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COSAUHEHUH, MOJISIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMUMHUYECKas DPEaKIus, KiIacCUu(PuKaius peakiuii: peaxiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEIICHHS, PEAKIHUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
ApO aToMa, BJIEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, paauycC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBSI3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHSATUA U
MPUMEHSTH 3TH HOHSTUS MIPU ONMUCAHUH BEUIECTB U UX MIPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UJII COCTaBleHUS (POopMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COEIWHEHHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBs3M (KOBaJICHTHass W HWOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica Ilepuoamyeckoro 3akona [J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TOHMMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMMuHyl0 Gopmy Ilepuogndeckoi
CUCTEMbl XHMMHUYECKHUX DJJEMEHTOB: pa3iuyaTh MOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpymnmna (b-rpymnma)», mansie u
OOJBIIME TIEPHOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuonuueckas cucrema xumudyeckux osiementoB JI. .
MeHnieneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, OOIIee YUCIO 3JICKTPOHOB
U pacnpeereHle ux Mo 3JEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAHWUUYECKHUE BEICCTBA,
XUMUYECKHAE peakiuu (10 YHUCIy W COCTaBY Yy4YaCTBYIOIIUX B PEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Asi ONMMUCAHUE MTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX TMpEBpallleHU B
Pa3IMYHBIX YCIIOBUSX;

BBIYUCIISITH OTHOCHUTENIBHYI0 MOJICKYJISIPHYIO H  MOJISIPHYIO ~ MAacCChl
BEIIIECTB, MAaCCOBYIO JIOJII0O XHMHUYECKOTO »JJieMeHTa 1o ¢dopmye
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON pEeaKIuu;

MPUMEHSTH OCHOBHBIC ONEPAIIMA MBICIUTEILHON IESITEIIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allhio, KiIacCU(UKAIIUIO,
BBISIBJICHUE TIPUYWHHO--CIICCTBEHHBIX CBS3CH — IJI1 M3yYCHHS CBOKHCTB
BEIIECTB M XHMHYECKUX PEAKIUH, €CTeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUA — HaONIOZICHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

CIENOBATh  MpaBWJIaM  NOJB30BAHHUS ~ XMMHYECKOM  TOCYIOM W
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBuwiaM oOpalieHus ¢
BCI[ECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB IO TIOJYYEHHI0 U COOUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa W KHUCJIOpPOAA), NPUTOTOBICHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TIOMOIIBI0 MHIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCSA YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX TOHATHH: XUMHYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, aHWUOH, IIPOCTOE BELIECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKasi PEeaKIysi, XUMUYECKasi CBs3b, TEIUIOBOM 3¢ (deKT
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS NUCCOLMALMS, PEAKIMH HOHHOTO
oOMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHME M  BOCCTAaHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKasl CBsI3b (KOBaJCHTHAas, MOHHA,
MeTaJuInuecKas), KpUCTANIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUWH, NPeNesIbHO JOIMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHI U
MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENENATh BaJIECHTHOCTh M CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pa3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BELIECTB K
ONpeAeNéHHOMY KJIacCy COEIMHEHHH 1Mo (opmysaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOU (opmyrie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAaX HEOPTaHWYECKUX COEAMHEHHM, THI KPUCTAIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKChIBaTh M XapaKTEPU30BaTh
TabnnuyHyo ¢opmy Ilepuoanueckoil cucTeMbl XMMUYECKUX AJIEMEHTOB:
paznMyaTh MOHATHS «IJlaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimme, C
YUCJIOBBIMU  XapaKTEePUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsAl sjApa, oOIee YHCIO SJIEKTPOHOB U
pacmpenieieHde MX IO DJJEKTPOHHBIM CJIOSIM), OOBSICHSTH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COEAUHEHUU B
npeaenax MajiblX NEPUOIOB UM TIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE HJIEMEHTbI, HEOPTaHUYECKHE BEILECTBA,
XUMHUYECKHE peakuuu (M0 YMCIy M COCTaBYy Y4YacTBYIOIIMX B peakluu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEMEHEW OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OONIME W CHEHU(PUICCKUE XUMHUUYECKUE
CBOMCTBAa TPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEpXkAasi ONUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKI1i;

COCTABJISITh  YPaBHEHHUS DJIEKTPOJUTUYECKOM AMCCOLMALMHU  KHUCIOT,
LIEJI0YEN U COJIEH, ITOJHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
T€HETUYECKOM CBSI3U MEXy BEIIECTBAMH PA3JIMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATHX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IIPEBpAIlCHUH B Pa3IMYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYI0 MOJICKYJSIPHYIO ¥ MOJSIPHYIO — MacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (dopmylie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0JaTh  OpaBWiia  MOJB30BaHHUSA  XUMHUYECKOM  TOCyAoM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke TMpaBWia OOpaIllEHUS C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 10 IIOJYYEHHUI0 W COOHpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIMNE  KAYEeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OTIEpPAIlUH MBICIIUTEILHON NEITEIEHOCTH — aHaJu3
W CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEeMAaTU3alMI0, BbHISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3Y4YCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJibHbIE IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bubmnoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Wroro o pazneny 20
Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. [lonstue 5 bubnuorexa [IOK
' 00 oKkcumax https://m.edso00.ru/7f41837c
Bonopoa.Ilondarue o kucinorax bubnuoreka [IOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmmoreka [IOK
XUMHYECKUX 3eMeHToB /[, W. https://m.edsoo0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCIIbHBIC pCaKIIUU

Hiroro no paszery 15 oo LT
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3JiesioB Kypca 8 ki1acca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOPaX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTHKA XUMHUUECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u e€ 6 Bubmmorexa LIOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKUX
2.3 aneMeHTOB VA-Tpynmsl. A30T, pocdop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKUX
24 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' Ny PYIHB: poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro no pazueny 25



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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTEA MCTAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COSINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemtectBa 1 MaTepuaibl B )KU3HHU YEJI0BEKA 3 Bubmorexa TOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosanuyecrBo yacos DJIEeKTPOHHbBIE
No nudpoBbIe
Tema ypoka Kourpoubnubie | IIpakTuyeckue p
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Poias XxuMuu B )KU3HU 1 bubmuorexa [JOK
yenoBeKa. Tela u BemecTBa https://m.edsoo.ru/ff0d210c

2 ITousiTre 0 MeTOAax MO3HAHUSA B XUMUHA 1 bubmorexa LOK

8 https://m.eds00.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B J1a00OPATOPHHU U NIPUEMBI 00PAILIEHUS C 1 bubmorexa LOK
patop p patl https://m.edsoo.ru/ffod23dc
71a00PaTOPHBIM 000PYIOBAHUEM)

4 Yucreie BemecTBa U cMecH. CrtocoObl 1 bubmmorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
IIpaxTrueckast padora Ne 2 «Pasnenenne

5 01\1/[3606171 (Ham I/III)VIG € OYUCTKHU nolllaa €HHOM 1 brbmmorexa [OK

PHMED p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuorexa [IOK
6 A 1
TOMBLH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE dTIEMEHTHI. 3HAKHU (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeie U CIIOKHBIE BEIECTBA 1 bubmorexa HOK

p HI https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIIIPHOE YUEHUE 1 bubmorexa HOK

yp i https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckas popmyia. BareHTHOCTh aTOMOB
XUMHYECKHUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10151 XUMHUYECKOI0 3JIEMEHTA B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnbs. MosnspHas bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuorexa [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycloBUs IPOTEKAHUS bubnmoreka [JOK
15 .
XUMHYECKUX PeaKIuid https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacCChl BEILIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Breraucienns koanyecTBa, MacChl BEIIECTBA 110 bubmmorexa [JOK
YPaBHEHUSM XUMUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHi
18 (coe I/Iqu):HHﬂH A3JI0KECHUS 3a151)e elllms{ bubmorexa HOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT 0606yq eHUE U bubmmorexa LIOK
) et » https://m.edso0.ru/ff0d40c4
CUCTeMAaTH3aIHs 3HAHUHA
KonTponsnas padota Nel o teme «Bemecta bubmuoreka [IOK
20
U XUMUYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?'I}(,)XO — 3JIEMEHT U IIPOCTOE Beﬂ}:i:mo bubmorexa [JOK
poA P H ' https://m.edsoo.ru/ff0d448e
O30H
22 dusnueckne 1 XUMHUYCCKUE CBOHCTBA bu6nunorexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCI0POAa (peak iy OKUCIIEHUS, TOPEHUE).
ITonsaTue 06 oxcunax

https://m.edsoo.ru/ff0d4614

CriocoOslI mostyueHus: KUCIopoa B

bu6nmoreka [IOK

2 S .
3 N1abOPATOPHH 1 TIPOMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
[IpuMeHneHnue kucnopoa
TermmoBoit 2 hHEeKT XUMHUUESCKON PEaAKITNH,
24 IIOHSITHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmorexa LOK
p yp ’ https://m.eds00.ru/ff0d4790
9K30- M YHJIOTEPMHUYECKUX PEAKIIUIX
TomnmuBo (HedTh, YTOJIb U METAH).
25 3ar }I3HeI§I/Ie(11;03I[yra CII0COOBI t):ro buGnnorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuyeckas padora Ne 3 o Teme
26 «[Tonyuenne u codupanue KICIOpoIa bubmorexa HOK
v . P pOAd, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
Bomopoa — smeMeHT 1 mpocToe BEMIECTRBO. bu6nuorexa [IOK
27
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznveckne 1 XUMHUYECKHUE CBOMCTBA bubmmoteka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHe 0 KUCHOTAX U CONMAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oNTy4eHust BOJIOPOa B bubnuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «ITonyuenne u cooupanme BogOpoaIa bubmorexa TIOK
i . P poaa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €T0 CBOMCTB)
N n bubnuotexa [JOK
32 M § .3 A
OJIIPHBINA 00BEM ra3oB. 3aK0OH ABOTaIPO https://m.edsoo.ru/Ff0d542e
33 Brrunciienust 00b€Ma, KOJIHYSCTBA BEIICCTBA bu6nunorexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

ra3a 1o ero M3BeCTHOMY KOJIUYECTBY
BEILIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Boruncnenus 06bEMOB ra3oB [0 YpaBHEHUIO

bu6nmoreka [IOK

34 €aKIMHU Ha OCHOBE 3aKOHA 00BEMHBIX
peardl . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusnueckre U XUMHYECKUE CBOMCTBA BOJEI bubnnorexa LIOK
A https://m.edso0.ru/ff0d587a
bubnnorexa [JOK
36 C . I1 3]
octaB ocHoBaHMM. [ToHsATHE 00 MHIUKATOpaX https://m.edsoo.ru/ffod59e2
Bona xak pacrBopurens. HacwieHHbIe 1
37 He}facmmepHHme paCTBO bl MaZLlOBaH OIS bubnnorexa [IOK
P Pl https://m.edsoo.ru/ffod5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o reme
38 «[IpuroroBieHne pacTBOPOB C ONMPEAEIEHHOMI bubmorexa LOK
P o Ny P p peil https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeH pacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padota Ne2 o reme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KJIacCUpUKaIus, bu6nuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenue u XuMHU4ecKue CBOMCTBA
41 KI/Icny:THLIx OCHOBHBIX 1 aM()OTEpHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, but6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XuMHYECKHE CBOMCTBA bu6muoreka [IOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarnms, bu6nuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

bu6nmoreka [IOK

45 [TonydyeHune u XMMUYECKUE CBOMCTBA KUCIOT
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CrocoObl bubnmnoreka HOK
MOJy4YEeHUS, XUMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTrueckas padota Ne 6. Pemenne
9KCIIEPUMEHTAJIBHBIX 33/a4 110 TEME bu6mmoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPIAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'enetnyeckas cBsi3b MEXY KllacCaMH bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUIN https://m.edsoo.ru/00ad9a50
bubnnorexa [JOK
49 O06001IeHre 1 CUCTeMATH3AIHS 3HAHHHA
B H https://m.edsoo.ru/00ad9ch2
50 Kontponsnas padora Ne3 mo teme "OcHOBHEIE bu6mmoreka [IOK
KJIACChl HEOPTaHUYECKUX COCTUHEHHM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 xnﬁnquKHx 9JIEMEHTOB gomme 0 nax bubmorexa [JOK
’ oyt https://m.edsoo.ru/00ad9ffa
CXOJHBIX JICMCHTOB
[Tepuonnueckuii 3akoH u llepuoanueckas
52 cucTemMa XuMudeckux anemeHToB 1. 1 bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 [TepwoapI, TPYIIIBI, TTOATPYIIITHI bubmorexa [JOK
P > TPYITIE, Py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX sJIEP. bubnuotexa [JOK
H3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 00010YeK aTOMOB
55 snemenToB [lepuogndeckoii cuctemsr 1. U bubmmorexa TTOK
P Y https://m.edsoo.ru/00ada6bc
Menneneena
56 XapaKkTepucTuka XUMHUUECKOT0 3JIEMEHTA 110 bubnmoreka [JOK
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ero noJyioxkeHuto B [lepuonuueckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [leprnoanyeckoro 3akoHa A

bu6nmoreka [IOK

7 N 1
S DaBUTHA HAYKH H,,HpauK K. J| https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIN, MeIaror U rpaxaaHuH
58 DNEeKTPOOTPULIATETLHOCTH AaTOMOB 1 bubnmnoreka HOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
59 Honnas xummseckas CBAse 1 https://m.edsoo.ru/00adac34
60 KoBanenTHas nonspHas XUMAYECKas CBA3b 1 buGnnorexa LIOK
P https://m.edsoo.ru/00adaab8
61 KoBasneHTHAA HEnoIsIpHAA XUMAYECKas CBI3b 1 bubnnorexa [IOK
p https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
2 1
6 Crenens okuceHmA https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINHA 1 bubmorexa LOK
peaxil https://m.edsoo0.ru/00adb076
bubmmoteka [IOK
4 1
6 OxucinTesn u BOCCTaHOBHTEN https://m.edsoo0.ru/00adb076
65 Konrtponsnas pabora Ned o teme «CtpoeHue 1 bu6muoreka [IOK
aToMa. XUMHYECKAsI CBI3b) https://m.edsoo.ru/00adb486
66 PeseprubIil ypok. O600611eHNE 1 1 bubnmoreka [JOK
cUcTeMaTH3aIys 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O6001IeHNE 1 1 bubmmoreka [JOK
cUcTeMaTH3aIys 3HaHUH https://m.edso0.ru/00ad9cb?
68 PesepBHbIit ypok. O60611eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Konrpoasubie | IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsl
[Tepuonuueckuii 3akoH. [leprnonnueckas
1 cUcTeMa XuMuueckux snementos /1. U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
2 XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa LHOK
p P https://m.eds00.ru/00adb6b6
MIEePHOJIOB
3 Krnaccudukanus 1 HOMEHKIaTypa 1 bub6mnoreka [IOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme
5 «[ToBTOpEHUE U yriyOaeHNE 3HAHWIA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kimacca»
5 Knaccuukanus XuMu4eckux peakiui no 1 bubnuoreka LIOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOU PEAKITUH.
7 [ToHsITHE O TOMOTEHHBIX U FE€TEPOTEHHBIX 1 bubmmorexa LHOK
https://m.edsoo.ru/00adbe9a
peaKnusax
[ToHsTHE O XUMHUYECKOM PaBHOBECHUH.
8 @DaxTopHl, BIUSIOLINE HA CKOPOCTh 1 bubnuoreka [IOK

XUMHYECKOU pCaKuu U MOJIOKCHUC
XUMHNYECKOT'O paBHOBECHU A

https://m.edsoo.ru/00adc28c
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9 OKuCINTETHFHO-BOCCTAHOBUTEILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIUTUUECKON TUCCOUALIUN. bubnmoreka [JOK
CunbHble U cnabble AJIEKTPOIHUTHI https://m.edso00.ru/00adcd68

11 HonHble ypaBHEHUS peakui bubmmorexa LIOK

yp peakl https://m.edso0o.ru/00add448
XHMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHMM
12 B CBETE IPEACTaBICHUMN 00 bubamorexa [TOK
p . https://m.eds00.ru/00add5d8
AIEKTPOJIUTUYECKON TUCCOIIUALINU
XUMUYECKUE CBOKCTBA COJIEN B CBETE
13 MIPEACTABIEHUI 00 DIEKTPOIUTUUECKOMN bubnmorexa [TOK
p P https://m.edso00.ru/00add8b2
JUCCOTHAITUT
bub6mnoreka [IOK
14 I1 i
OIUITHE O THAPOJHE coen https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 0606 i
0OIlIEHHE U CUCTeMaTU3allMsl 3HAaHUI https://m.edsoo.ru/00addd12

16 [IpakTuueckas padota Ne 1. «Pemenue bubnuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
Kontponbnas padota Ne2 mo teme

17 «INEKTPOIUTUYECKAS TUCCOLUALINS Bubnuorexa LTOK

p ' https://m.edsoo.ru/00addecO
XHWMHMYECKHUE PEAKI[UU B PACTBOPAX»

18 OO01as xapakTepUCTHKA raJOreHOB. bubnuoreka [IOK
XHUMHYECKHE CBOMCTBA Ha IIPUMEpPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

19 XHME%C?MS cioﬁCTBa MOJIy4eHUE bubmmorexa LIOK

> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 ITpakTuyeckas pabora Ne 2 o Teme bubnuoreka [IOK

«[TonyueHnue consiHON KUCIOTHhI, U3yUYECHHE €€

https://m.edsoo.ru/00ade348
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CBOICTBY

Brrancnenus no YpaBHCHUAM XUMHUUYCCKHUX

21 €aKIui, ecliu OJJUH U3 PEareHTOB JIaH B bubmmorexa LHOK
pearti, A P A https://m.edsoo.ru/00ade488
H30BITKE
99 OO0mmas xapakTepucTrka eMeHToB VIA- bubnuoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAUGUKALIUN CEPHI.
23 Haxon(p €HUe cepbl Hq)eé coe I/IHeII){I/H?I B bubmmorexa [JOK
A p vﬂ https://m.edsoo.ru/00ade64a
npupoae. XMMHUECKHE CBOMCTBA CEPhI
CepoBogopo, cTpoenue, pu3ndeckue u bubnuorexa [JOK
24 .
XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00ade802
o5 Oxcunpl cepbl. CepHasi KUCIIOTa, (pU3NUECKHe bubnuorexa [JOK
1 XMMUYECKHE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOTO CII0C00a MOIy4eHUs bubnuoreka [IOK
CEpPHOM KHCIOThl. XMMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaIoIlEel Cpe/ibl COETMHEHUSIMU CEPBI
97 Brraucienme MaccoBOM JOIU BBIXOJA bu6mmoreka [JOK
MIPONYKTa PEaKLIUU https://m.edso0o.ru/00adec8a
OO6m1ast XxapakTepucTUKa JIEMEHTOB V A-
28 r mnm Ap30T pacn OCTpaHEHHE B MIPUPOJIC bubnmorexa LHOK
PYIUIBL > Pactipoctp . PHpOse, https://m.edsoo.ru/00adeea6
(du3nUecKre 1 XUMHUYECKHUE CBOMCTBA
29 AMMHUaK, ero pu3nuecKue U XUMU4YeCcKue bubnuoreka [IOK
CBOMCTBA, NIOJIyYEHHE U IPUMEHEHHE https://m.edsoo.ru/00adf004
[TpakTuueckas padbora Ne 3 o reme
30 «I?Ion eHue al\fMI/IaKa W3YYECHHE €T0 bubmorexa LIOK
) St https://m.eds00.ru/00adf180
CBOMCTB»
31 A3OTHast KUCJI0Ta, €€ PU3NIECKHE U bubmuorexa [JOK
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XHMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
B KaY€CTBE MUHEPAJIbHBIX YI00pEHUH.

Bbu6mmorexa [JOK

32
XUMHUYECKOE 3arpsI3HEHUE OKPYKaroIen https://m.edsoo.ru/00adf518
Cpelbl COETMHEHUSIMU a30Ta
dochop. Oxcua pochopa (V) u pochopnas
33 KHCJIO0Ta, (PU3NYECKHE U XUMUYECKHE bubmmorexa LIOK
L https://m.edso0.ru/00adf68a
CBOICTBa, IOTy4YEHUE
Ucnons3zoBanue GocdaToB B KayecTBe
34 MHUHEpPaJIbHBIX z[q())6 (ZHI/Iﬁ 3arpsi3HeHue bubmaorexa [IOK
PEIBHBIE YAOOD 2atb https://m.edso0.ru/00adfc20
MIPUPOIHOM cpenbl hocharamu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnuoreka [JOK
(hU3UYECKHe U XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuoreka [JOK
poOJIEMBI, CBS3aHHBIE C OKCHJIOM yTJIepoJa https://m.edsoo.ru/00adfebe
(V)
bu6nmoreka [JOK
37 h% S
FOTBHAT KHCTOTA 1 €6 COoIH https://m.edso00.ru/00ae006c
[IpakTnueckas padora Ne 4 o reme
38 "l'll)on €Hue IJ)IeKI/Icnoro rasa bubamorexa LOK
Y1 yr ) .\ https://m.edso00.ru/00ae027e
KauecTBeHHas peakuus Ha KapOOHAT-HOH
39 IlepBoHauaIbHBIE TOHATHUS 00 OPraHUYECKUX bubnuoreka [IOK
BELIECTBAX KaK O COEAUHEHUAX YIiepoaa https://m.edsoo.ru/00ae054e
bu6mmoreka [JOK
40 K i
PEMITHIL 1 610 COSAMHCHIA https://m.edsoo.ru/00ae080a
41 IIpakTuyeckas padora Ne 5. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMEC

https://m.edsoo.ru/00ae0bf2
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«BaxkHele HeMeTauIbl U UX COCOUHCHUA»

Kontponbnas padora Ne3 o teme

Bbu6mmorexa [JOK

42 «Baxuelnme HeMeTaIbl U UX COSTUHEHU https://m.edsoo.ru/00ae0el8
OO01mmas XxapakTepuCcCTHKa XUMUIECKUX

43 3JIEMEHTOB — MeETaJlJIOB. MeTaimdeckas bubmuorexa [IOK
CBSI3b M METAJUIMYECKAS] KPUCTAIUIAYECKAs https://m.edsoo.ru/00ae103e
pemérka. du3nvecKkue CBOMCTBA METAIIOB
XHUMHUYECKUE CBOKMCTBA METAJLJIOB.

44 DIEKTPOXUMHUYECKUI Psi/i HAPSHKEHUI bubmorexa [JOK
METAIOR https://m.edso00.ru/00ae1156
O61ue crnocoObl MOMTyYeHUs METAIIJIOB.

45 CrnnaBel. Berunciaenus no ypaBHEHUAM bubnnorexa [IOK
XUMHYECKUX PEaKIUi, €ClIu OJNH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPKUT ITPUMECH

46 [TonsiTHE O KOPPO3UU METALIOB bubnmorexa [IOK

https://m.edso00.ru/00ae1278
bu6mmoreka [IOK

41 [H{enotbre MeTauIb! https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ TUIPOKCUBI HATPUS U KaIus bubmmorexa [JOK

https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIUIBI — KaIbLUN U bubnuoreka [JOK
MarHui https://m.edso00.ru/00ae15e8

50 Baxuelinme coeTMHEHNS KaIbIIU bubmorexa LOK

https://m.edso00.ru/00ae15e8

51 O06o01IeHre 1 cucTeMaTH3anys 3HaHU|

N N bubmmorexa [JOK
52 XécTkocTh BOJBI M CIIOCOOBI €€ YCTpaHEeHUs https://m.edsoo.ru/00ae1886
53 [TpakTrueckas padota Ne 6 mo Teme bubmuorexa [JOK
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"YKEcTKOCTh BO/BI U METObI €€ ycTpaHeHus"

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

bu6mmoreka [IOK
54 AFOMUHMI
https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOIICTBa OKCUIA U bubnmoreka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
Bbubmmoreka [JOK
56 Keneso
https://m.edso00.ru/00ae1d86
57 Oxcuibl, THAPOKCU B U coun sxenesa (1) u bubmmoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeH1E U CUCTEMATU3AIHS 3HAHUHA
[IpakTuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIbHBIX 3a7a4 10 TEME bubmorexa LHOK
P . A https://m.edsoo.ru/00ae3de8
«BakHeime MeTalIbl U X COCIHMHCHUS
Brruncnenus mo ypaBHEHUSIM XUMHUYECKIX
€aKIIMi, €CJTM OJIMH U3 PEearcHTOB JIaH B
60 i36HTKe WM COJE )KI/Ile'I HMECH bubmorera I[JOK
AeP . p ' https://m.eds00.ru/00ae1750
BrruncieHuss MacCcoBO# 101U BbIXOa
MIPOYKTA PEAKITUU
61 O06o001IeHre U cCUCTeMaTH3alus 3SHAaHUH
62 KonrtponsHas pabora Ne4 o teme
«BaxxHeiime MeTalIbl U X COSIUHEHUS
BemecTsa u Marepuaisl B IOBCEAHEBHOM bu6mmoteka [IOK
63
JKM3HHU YeJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHHUE OKPYIKAIOIIEH bubnmoreka [JOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponp xumum B penieHnn 3K0JI0rM4eCKuX bubnuoreka [IOK
npooem https://m.eds00.ru/00ae4270
66 PesepBHbIit ypok. O6001IeHNE T bubnmoreka [JOK
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cucremMarusanuia 3HAHUI

https://m.edsoo.ru/00ae0d0a

67 PezepHblil ypok. O6001meHE U 1 bubmumoreka [IOK
cHCTeMAaTH3aIys 3HaHUN https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O6001meHE U 1 bub6nuorexa LIOK
cucTeEMaTH3alMs 3HAaHUI https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectso «M3narensctBo «lIpocBemenue
» Xumus, 9 ximacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectso «M3narensctBo «lIpocBemienuer

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxunonepHoe obmectBo «M3naTensctBo «IIpocBelieHne»
* Xumus, 9 kimacc/ I'abpuensu O.C., Octpoymon W.I'., Cnankos C.A.,
AxunonepHoe obmectBo «M3naTensctBo «IIpocBelieHne»

Xumusi. COOpHUK 3a71a4 U YIIPAXKHESHUM.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/


http://school-collection.edu.ru/
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