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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XMMHKM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHUsS
COCTaBliecHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe deaepalibHONM padodeil MporpamMMsl
BOCITUTAHUSA M C Y9€TOM KOHIICTIIIMH TIPETIOaBaHUs YIEOHOTO TIPeIMeTa « X UMM
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoii @enepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIIEH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOyYAIONIMXCS CPEJICTBAMH Y4eOHOTO
npeamera, YCTaHABJINBAECT 00s13aTeNIbHOE IPEAMETHOE COJIEpKaHue,
MpeaycCMaTpuBaeT paclpeleleHue ero Mo KiaccaM U CTPYKTypHpOBaHUE IO
pazieliaM M TeMaM MporpaMMbl IO XUMHH, OMpEACIsSeT KOJIUYECTBEHHBIC U
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
NOCJEN0BATENbHOCTh  W3YYEHHUSI XHUMUU C YYETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, OMNpeAessieT BO3MOXHOCTH —MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pe3ynbTaTamM 00y4eHUs] XUMUW Ha YPOBHE LIeJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BHUJIOB Y4Y€OHO-IIO3HABATEIIbHOM JIESITEIbBHOCTH OOYYalolIerocsi MO OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIY)KUT OCHOBOW [t (HOPMHUPOBAHHS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACcTaBICHU O MaTepUaIbLHOM E€IMHCTBE MHUPA, BAKHYIO
poyib UrparoT (GOopMUPYEMbIEe XUMHEH NPEJICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUu U 00 HDBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTIX PEHICHUS TJI00aTbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yueHnune xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEH JIIi  CaMOpa3BUTUSL U
dbopMHUpOBaHUS KYJIBTYpHI JINYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBINIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MTOBCETHEBHOM JKU3HU, TaK M B TPO(PECCHOHAILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3JIsiIa HA €JMHCTBO MPUPObI M YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CrocoO0CTBYEeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAyYHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHne 00Y4YaAIOIINUXCSI.

JlanHbIC HampaBlIieHUS B OOYYCHHHM XUMHH OOECIEUMBAIOTCS CHEIM(PUKON
COJICpKaHUsl  y4eOHOTO  TpeAMETa, KOTOpPbIM  SIBISAETCS  IMEIaroru4ecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMHUHU Ha ONpPEIeIEHHOM dTare e
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHusl OPUEHTUPOBAH HA
OCBOEHHE OOYYalOIMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX TOHSATHUU
OpraHUYECKON XUMUHU.

CtpykTypa cojepkaHusl MPOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ mzydeHuto. Colep>KaHHE CKIIAJIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBbI IOHATUN O XUMUYECKOU
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUYECKUX NPEACTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TIPEACTaBICHUN 00 DJIEKTPOIUTUYECKONW JHUCCOLMAIIMU BEIECTB B
pacTBopax.

TeopeTudeckue 3HaHMUS PACCMATPUBAIOTCA HA OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO
YPOBHS K JPYroMy, BBITIOJNHSS (YHKIMH OOBICHEHHS W TMPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U IMOJTYyYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl IO XUMHHU  CHOCOOCTBYET  (DOPMHUPOBAHHIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHOIIEHWS K HAay4YHOMY 3HAaHHUIO U
METOJlaM TO3HaHMS B Hayke. M3yueHne XUMHUHM TPOUCXOJUT C MPUBICUYEHUEM
3HAHUU W3 paHee M3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyKalolmui MUp,
«buonorus. 5—7 knacce» n «®dusuka. 7 Kiacey.

[Ipy wu3yyeHHH XUMHHM TPOUCXOAUT (POPMUPOBAHWE 3HAHUU OCHOB
XUMHUYECKON HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
NEATEeIbHOCTH 4YeJOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBON KYJIbTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAaHUN — Ba)KHEHUIINUX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETHICCKHUX TOJIOKEHUMH,
JOCTYMHBIX 0000IIEHN MUPOBO33PEHYECKOT0 XapaKTepa, si3blka HAyKHu, B



NpUOOIIEHNHM K HAyYHbIM METOAAaM TIO3HAHMS TpPU H3YYECHUH BEIIECTB H
XUMUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUU MMO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Y4eOHO-TO3HABATEIBHOW U Y4EOHO-MCCIIEI0BATENHCKON
JeSTEIbHOCTH, OCBOCHHMM NpaBUJI OE€30MaCHOTO OOpallleHHUs C BeElIeCTBAaMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yyeHUu XMMHUU HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs BaKHOE
3HAYECHHE MPUOOPENTH TAKUE LEITH, KaK:

— (dopmupoBaHHe WHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSITHIO PEIICHUH,
CIIOCOOHOM a/1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEeMaTH4YeCKOe MpUOOIIEeHUE
oOydJaronmxcsi K CaMOCTOATENIbHON IMO3HABATENbHONW JNI€ATEIbHOCTH, HAy4YHBIM
METOJIlaM TO3HaHUs, (GOPMUPYIOIIUM MOTHUBAIMIO U Pa3BUTUE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHue ycioBui, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yYatOIIUMUCS
OMbITa Pa3HOOOPA3HOW MAESATENbHOCTH, TMO3HAHMS U CaMOIIO3HAHUS, KIHOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIETEHIIMI), UMEIOUMX YHUBEPCAIBHOE 3HAYECHHUE IS
Pa3IMYHBIX BUIOB JI€ATEIbHOCTH;

— QopmupoBanue oOueld ¢GYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATh M OLICHUBATH SIBJICHMS
OKpPY’KaIOIIET0 MHpa, WUCIOJb3Yys 3HAHUS U ONbBIT, MOJYYEHHbIE NMPHU HU3YyUYCHUH
XUMHH, TPUMEHSATh HMX MPU PEHICHHH NpoOJieM B TMOBCEAHEBHOW JKM3HH H
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opmupoBaHue y OOy4YaOMIMXCS TyMaHUCTUYECKUX OTHOUICHUH,
NOHMMAaHUsl LEHHOCTH XUMHYECKMX 3HaHUW JUIsl BBIPAOOTKH SKOJIOTMUYECKU
1eJIeCO00Pa3HOro0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LENISAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW MPUPOIHON CPENBL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIEYETOBEUYECKMX ILIEHHOCTEW,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Npo¢uis U HampaBlIE€HHOCTU JNajbHEHIIero
oOy4eHwusI.

OO0miee 4YMCIO YacoB, OTBEIEHHBIX [UISI M3YYEHHS XHMHH Ha YPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrapisier 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEIEINIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemecTBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHE
BemiecTB. [loHsaTHe 0 MeTojgax Mmo3HaHUS B XUMUM. UUCThIE BelIECTBAa U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHUYECKHE 3SJIEMEHThl. CUMBOJBI XHUMHYECKHUX
31eMeHTOB. [IpocThie U C0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckass Qgopmyna. BajaeHTHOCTP aTOMOB XHMHYECKUX DJIEMCHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemniecTB. (OTHOCUTENbHAsE aToMHas Macca.
OtHOcuTENnbHAs MOJICKYJIsIpHAst Macca. MaccoBas 0JisI XMMAYECKOTrO 3JIEMEHTA B
COCIMHECHUMU.

KonnuectBo BemectBa. Moib. MoisipHast macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl U 4YHUCIA CTPYKTYpHBIX €IuHHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

Pu3NYeCKUe U XMMHUUYECKHUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEHIECTB. XUMHUYECKHe ypaBHeHus. Knaccuduxarus
XUMUYECKUX PEaKIUi (COeAMHEHMS, Pa3I0KEHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu padoThl B J1abopaTopuu U
npuéMamu oOpalieHus: ¢ J1abopaTopHbIM 000PYJAOBaHUEM, U3YUEHUE U ONUCAHUE
bu3UYECKNX CBOMCTB OOpa3lloOB HEOPraHUYECKUX BEIIECTB, HAOIIOJICHHE
dbu3nyecknx (IJIaBJICHUE BOCKa, TasHUE JibJla, pACTUpPAHHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOPEHHME CBEYH, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuil (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHE THUIPOKCUJIA
meau (1) mpu HarpeBanuu, B3anmoielicTBrE kene3a ¢ pactBopom conu meau (1),
M3Yy4EHUE CIIOCOOOB pa3JielICHUs] CMECel: C MOMOIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, IpoBeIeHNE OYHCTKH MOBAPECHHOM
COJIM, HaOJIOJICHWE W  ONHCAHUE  PE3yJIbTAaTOB  NPOBEJACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(1IapocTepKHEBBIX ).

BaxHeluue npeacTaBuTe/Id HEOPraHUYECKMX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucimopon — simeMeHT U mpoctoe
BemiecTBO. Haxoknmenue kucimopoia B TpHUPOE, (PU3MYECKHEe M XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Okcunpl. [Ipumenenue xucimopoma. CrocoObl



MOJIy4eHUs] KHCIIOpoja B JabopaTopud W MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTpoIiHas MouGUKaIUs KUCIOpoa.

TemnoBoit 3¢h(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- U JHAOTEPMHUYECKHE pEaKUUH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »sneMeHT W mpoctoe BemiecTBo. HaxoxkaeHue Bogopona B
npupoae, (GU3MYECKUEe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
roxy4deHus. KHcioTel u coun.

Monsipubiii  00bEM  ra3oB. PacyéThl 1O XUMHMYECKUM YpaBHEHUSIM.

dusnueckre cBOKCTBa BOAbl. Bona kak pactBopurens. PacTBopsl.
HaceolilieHHbIE W HEHACHIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J11 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBaHHS.
Ponp pacTBOpoB B Npupoje U B KU3HU 4eloBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHne NpUupoaHbIX BOJ. OXpaHa U OYMCTKA MPUPOJAHBIX BOJ.

Knaccudukanuss Heopranmyeckux coeaumHeHuil. Okcupapl. Knaccudukaius
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdyeckne MU XUMHUYECKUE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanus. Knaccubukanuss ocHoBaHMM: IMEIOYM U HEPACTBOPUMBIC
ocHoBaHusi. HomeHnknatypa ocHoBaHmi. PU3HMYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuM. [loryuenne ocHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Gusnyeckue u
XUMHUYECKHe cBoMcTBa KucaIOT. Pan axtmBHOcTH MetauioB H. H. bekerosa.
[Tomy4yeHue KUCnoT.

Comu. Homenknartypa coseil. @u3ndeckne U XUMHUYECKUE CBOWMCTBA COJIEH.
[Tomyuyenue coiei.

['eneTnueckas CBsI3b MEXKy KJIacCaMU HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuit IKCnepumenm:

Kaue€CTBEHHOE OMPENICIICHHE COJepKaHUs KUCIOpoAa B BO3IyXE, MOJyUYCHUE,
coOupaHue, pacno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCJIOBUSI BO3HUKHOBEHUS W
npeKpaiieHus TopeHust (mokapa), O3HaKOMJIEHHWE ¢ oO0pa3llaMu OKCHJIOB H
OMHCAaHUE WX CBOWCTB, TOJyYCHHE, COOMpaHWEe, DPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIM4ecTBOM 1 MoJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PAcCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHON
MacCOBOM J10Jield pacCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM M KajblueM) (BO3MOKHO HUCIIOJIb30BAHUE BUIECOMATEPHUATIOB),



uccienoBaHe  o0pa3loB HEOPraHMYECKUX BEIIECTB  PAa3jIMYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMSI OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIIOT M IIEJIOYEH,
n3ydeHue B3ammojericTBus okcuaa meau (II) ¢ pacTBopom cepHOi KHCIIOTHI,
KHCIIOT C METaUlaMM, PEaKUUd HEUTpan3aluy, IOJyYEHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METajula JAPYIMM M3 pacTBOpPA COJIH, PELICHHE
DKCIEPUMEHTAIBHBIX 3aJa4 10 TeMe «Baxuenmme Kiaacchl HEOPraHMYECKHUX
COEIMHEHUN.

Ilepuoguvecknii 3axkon u Ilepumoamyeckas cucTeMa XMMHYECKHX
jementoB JI. U. MengesneeBa. CrpoeHne aToMoB. XMMHYECKasl CBSA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHbIC PEAKIHT

[lepBple MONBITKM KIACCU(PUKAIMM XUMUYECKUX 3JieMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHBIE METalIbl,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyroT aM(pOTEPHBIE OKCHUIBI
Y TUIPOKCHU/IBI.

Ilepnomnueckuit 3akoH. Ilepuoauyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa.  KopoTkonepuonHas W JJIMHHONEPHUOAHAS bopMbI
[Tepnoanueckoit cuctembl xumudeckux 3yemMeHToB . . MenneneeBa. [lepruobl
n rpynnbsl. PU3NYECKHM CMBICI IOPSAKOBOIO HOMEpA, HOMEpPOB NEPUONA H
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000704YeKk aroMoB 1mepBbIX 20 XUMHYECKHX  DJIEMEHTOB
Ilepnonmueckonn cucremnl [l. M. Menneneea. XapakTepucThKa XUMHUYECKOTO
3JIEMEHTA 10 ero noJioxkeHuto B [lepuonnueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METAJUNINYECKNX U HEMETAJUIMYECKHUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHUs Haykd W npaktuku. JI. M. MenneneeB — y4€HbIM U
IrpakKIaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOJdsipHAass W HENOJsIpHAs) CBA3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. FIOHHAs CBA3b.

Crenenp okuciieHHA.  OKHUCIMTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKIIMM.
IIpoueccsl OKUCIIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumMenm:

U3y4YeHHe oO0pa3loB BEIIECTB METAUIOB MU HEMETAJJIOB, B3aMMOJCHCTBUE
TMAPOKCHJIA LMHKA C PAacTBOPAMH KHUCJIOT M IIEJIOYEH, IPOBEACHHE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMMA
(ropenue, peakiu pas3yioKeHUs,, COeTUHEHHUS ).

Mesicnpeomemmnoie cea3u



Peanuzanms MeXnpeaMeTHBIX CBA3€H MpU W3YYCHUH XMMHH B 8 Kiacce
OCYIIECTBJISIETCSL Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyUHbIX
NOHSATUN, TAK W MOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU JIJISI OTAENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO0mme ecTecCTBeHHO--HAYyYHbIE TIOHSTHS: HAyYHBIN (akT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KiIacCUuPUKalMs, TMEePUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@usuka: maTepusi, aToM, DIJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU],
W30TONbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, (PU3NUECKUE BETUUMHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/b1, CONHIIE.

buonorus: dbotocunTes, npixanue, ornocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpaybl, TOPHBIE MOPOJIHI,
TMIOJIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYECKas peaKus

Ilepnonmueckuit 3akoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B HM3MEHCHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX TMEPUOMNOB, Kaaus, Kalblusi H HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BeniecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMUYECKON PEMIETKH U
BUJla XUMHUYECKOUN CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Ppa3jIMYHbIM KJIacCaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAsl CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccudukanust XuMUYeCKUX peakiiii Mo pa3iudyHbIM Mpu3HaKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3¢ GdeKTy, Mo
MU3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, TIO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUUYECKUE PEaKIIUH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[lonsitTue o ckopoctu Xxumuueckod peakuuu. [loHarue o0 oOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [IoHsITHE 0 TOMOTEHHBIX U TeTepPOTeHHBIX
peakuusx. llonarue o karanmmse. [lonsitne 0 xumuyeckom paBHOBecUU. DaAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOM PEAKIUU U TMOJOXKEHHE XHUMHYECKOTO
paBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  OJJEKTPOHHBIA  OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENHHOM peakunu. COCTaBI€HUE ypaBHEHHI



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMUALMH. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M auCCOLMALMU BEIIECTB C Pa3JIMYHBIMA BUIAMH
xuMuueckon cBs3u. Crenens quccounanuu. CUiabHbIE U CIa0bIe dJIEKTPOIMUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBus NPOTEKaHUs PeaKil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE YypaBHEHUs peakuumid. CBolicTBa KHUCIOT,
OCHOBaHMI M COJIed B CBETE NPEICTAaBICHUNA 00  BIEKTPOJIUTHYECKOU
nucconnanyu. KauectBeHHble peakunu Ha HOHBL. [loHsATHE 0 THapONU3e conel.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETAUIOB (rpaduTa W amMasa), CIO0XKHBIX BEIIECTB
(xJopuga HaTpus), MCCIEIOBAaHHWE 3aBUCHUMOCTU CKOPOCTH XMMHYECKON peakuuu
OT BO3/JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEJOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOpPOB  BELIECTB, IpoLecca AUCCOLMALMM KHUCIOT, LIEJI0Yer U ColeH
(BO3MOXKHO ~ HMCHOJIb30BAaHME  BHJIEO MAaTE€pUalOB), MPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPU3HAKK  MPOTEKaHUS  peakluil HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BblIEJIEHHE ra3za, o0pa3oBaHME BOAbI), OIIBITOB,
WUIIOCTPUPYIOIUX ~ MIPUMEPBI  OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMM
(ropeHue, peakuuy pas3iokKeHHs, COEIUHEHUs), paclio3HaBaHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMONIBIO KAYECTBEHHBIX pEAaKUMid HA HOHBI, PpEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 1 MX COeAUHEHUA

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MyuecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha MpPHUMEPE  XJIOpa
(B3aMMOJEHCTBHE C MeETaUlaMHM, HEMETaJUlaMH, IlIeJoYaMu). XJIOPOBOJIOPO/I.
ConsiHasg KHCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHE, NMpUMeHeHue. [lelicTBue
XJIOpa MU XJOPOBOJAOPOJA HAa OpPraHuM3M 4eJIOBeKa. BakHeWlue XJIOpHuabl U HX
HAaxO0KJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka d1eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3NYECKUe CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJUTOTPONHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
XUMHYECKue cBOMCTBA. OKCUABI CEPhl KAK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, (QU3MYECKHE W XUMHYECKHE CBOHCTBa (0OmME  Kak
MpeCTaBUTENsl Kjacca KHUCIOT M chenuduueckue). XUMHUYECKUE PeakIuH,
JeXale B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJYyYEHUs] CEPHOWM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAS PEAKLINS Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ COeIMHEHUH B TIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIoIIeH cpelbl COSAMHEHUSIMU Ccepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUS.

OO6miast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. A30T, pacCpoCTpaHEHUE B MPHUPOJE,
dusnueckre U XuMHueckre cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
du3nyuecKre U XUMUYECKHUe CBOMCTBA, oJlydeHue U npumeHeHue. Coaum aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakius Ha
HMOHBI aMMOHUsA. A30THasi KUCIOTa, €€ MOJydyeHue, (PU3NUecKue U XUMHUYECKHE
cBOlCcTBa (00mME Kak TPEICTABUTENS Kiacca KHCIOT U crhenuduaeckue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopennii. XuMrU4ecKoe 3arps3HeHUe OKPY>KaIOIIeH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO3[yXa, MOYBBl W BOJOEMOB). Docdop,
auiotponHeie Moaudukaruu docdopa, duU3MUECKHME U XUMHUUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gpu3nIecKre 1 XUMUYECKUE CBONCTBA,
nosyaenue. McnonapzoBanue GocdaroB B kauecTBE MUHEPATLHBIX YI00PEHHIA.

O6mias xapakrtepuctuka diaeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTEMEHU  OKHUCJICHUSA.  YIJIEpOJ,  aIOTPOMHBIC
Moau(dUKalMKM, PpacOHpOCTpaHEHHE B TMPUPOJAC, (PUIMYECKUE U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
duznueckue W XMMHUYECKHE CBOWMCTBA, JICWCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJIYYCHHE U TPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa rIo0aJIbHOTO TOTCIUICHHS KJIMMAara, MapHUKOBBIH
addekT. YronapHas KUCaoTa U €€ COoM, X (PU3NYECKUEe U XUMHUYECKHE CBONCTBA,
nojiyueHue W mnpuMmeHeHwe. KadecTBeHHass peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEIHCKOM
XO351CTBE.

[TepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yriepozaa (MeTaH, 9TaH, STWICH, alleTUJICH, 3TaHOJI, TIIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOYKTHl UX mepepaboTku (OEH3WH), UX pOJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsTrie 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OelKaxX, yriaeBoJax — U UX
poiM B OKM3HM YejloBeka. MarepuaibHOe €IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCIMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHuss KpeMHus B mnpupojge. OOmme mnpeacTaBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHEHIIMEe CTPOUTEIbHBIE MaTepUasbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, *kene300eToH. [IpobieMbl 6e30MmacHOro MCMOIb30BaAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJI-MOHBI U HAOJIOJEHUE MPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKaIOIIMEe (PU3NUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTeHOB U HX COCJAMHEHHH (BO3MOXHO MCIOJB30BaHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHME C O0Opa3naM XJIOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpa3naMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBl, M3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBiIEHHOM CEPHOU KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha Cylbdat-
WOH W HaOMOJCHUE TMpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (U3UYECKUMU
CBOMCTBaMH a30Ta, (ocdopa M uX coequHEHUH (BO3MOMXKHO MCHOJIb30BAHKE
BUJIEOMATEPUAITIOB), 00pa3IiaMu a30THBIX U (PochopHBIX ynoOpeHui, mosydyeHue,
coOupaHue, pacrno3HaBaHME€ U HW3YYEHUE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHMsI U PocdaT-uOH U U3yYeHHUE MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIO0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YECHHE Moenen
KPUCTAUIMYECKUX PEMIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W
YCTPOMCTBOM MPOTHUBOrasa, MOJIydeHHE, COOMpaHue, paclo3HaBaHUE U U3YUYECHHE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEICHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHbl U W3YyYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHUE C
OPOAYKIMENH CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHeue HeMeTaluIbl U UX COCTUHEHUSD.

MeTausibl 1 MX COCTUHECHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux 3emeHtoB J[. W.
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTamnyeckasi CBsi3b U
METAUIMYECKAs ~ KPUCTAJUIMYECKass  PEMmETKA.  DIEKTPOXMMHUYECKUUA  Psif
HarpspbKeHn MetauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO0Imue
CIOCOOBI TOy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WHM METauiOB, OCHOBHBIC
CIOCOOBI 3alUThl MX OT Koppo3uu. CmiaBbl (CTajab, YYTyH, IIOPATIOMHUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIICHHOCTH.

[Ilenouynsie MeTauibl: ToJIOKeHHe B [leproauueckoil cucTeMe XUMUYECKUX
snementoB JI. M. MenpaeneeBa, CTpo€HHME WX aTOMOB, HAXOXKJICHHUE B MPHUPOJE.
®u3znuecKkrue U XMMUYECKUE CBOWCTBA (HA mpumepe HaTpus U Kanus). OKCUIbl U



TUAPOKCHUIbI HaTpusg W Kaiud. [IpuMeHeHHe IEeNnoYHbIX METauIOB U HUX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MAarHMid MW KaJbLMW: IIOJIOXKEHHE B
Ilepnognueckon cucreme xumuueckux sneMeHToB [[. 1. MenneneeBa, crpoenue
UX aTOMOB, HaXOXJeHUE B npupoze. Grusndecknue 1 XUMUYECKUE CBOMCTBA MarHUs
U Kanblys. Baxkueilmme coenuHeHUs KanblUMsl (OKCUA, THIPOKCHUI, COJIM).
XKécTtkocTb BOABI U CIOCOOBI €€ yCTpaHEHUS.

AOMUHAN: TIOJIOKEHNE B [lepnoandeckon cucreMe XMMUYECKUX 3JIEMEHTOB
JI. U. Menneneesa, CTpoeHHME aToMa, HaxOXXKIEHWE B mpupone. Pusndeckue u
XUMHUYECKHE CBOICTBa amoMuHUsA. AMGOTEepHbIE CBOMCTBA OKCHIA U THAPOKCHIA
AIIFOMUHHS.

XKenezo: nonoxxenue B llepruoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHME aToma, HaXOXKICHHE B npupone. PU3HYECKHE H
XUMUYECKUE CBOMCTBA xkene3a. OKcuibl, rTuapoKcuabl U conu xxenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA M MOJYYCHHE.

Xumuueckuii IKCnepuMenm:

O3HaKOMJIEHHE C oOpa3naMd METAJUIOB U CIUIAaBOB, HUX (PU3NYECKUMU
CBOMCTBaMM, M3Y4YEHHE  pE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOKHO
HCIIOJIb30BAaHUE BHUJAEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJECHCTBUA OKCHAA
KaJblsl U HATpuUs C BOJMOM (BO3MOXXHO MCHOJIb30BAaHUE BHJIEOMATEPUAIIOB),
UCCIICJOBAHUE CBOMCTB XECTKOM BOJBI, IIPOLIECCA TOPEHHUsS JKelle3a B KUCIOPOAE
(BO3MOXKHO ~ HCIOJB30BAHME  BUIEOMATEpUAIOB), MPU3HAKOB  MPOTEKAHUS
Ka4EeCTBEHHBIX PEAaKUMH HAa WOHBI: MarHus, KaJbLMs, AFOMUAHHUS, IMHKA, XKEJe3a
(I1) u xenesa (II1), menu (II), HaGMrOIEHNE U ONMCAHUE MPOIECCOB OKPAITMBAHUS
IUIAMEHH HWOHAMM HATpHsl, Kajiuid U Kaublus (BO3MOXKHO MCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), UCCIEI0BaHNE aM(pOTEPHBIX CBOWCTB IMAPOKCUAA ATFOMUHUS
Y TUAPOKCH]IA INHKA, PEIIECHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxunenmue
METAJJIbI U UX COCIUHEHHUS.

XuMHuS U OKpY KaKLIas cpeaa

BemecTtBa m marepuanbsl B IOBCEAHEBHOW W3HM YelOBeKa. beszomacHoe
MCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momois npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

XVMMHUYECKOE 3arps3HeHHE OKpykarolehd cpenbl (mpenaeiabHas AOMycTUMas
KOHIIeHTpaius BemiecTs, aanee — [1/IK). Ponb xuMun B pemieHr 3K0JIOTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHbBIE
MaTepHaIbl).

Mesicnpeomemmnoie cea3u



Peanuzamus MeXIpenIMeTHBIX CBs3ed MpU H3ydyeHUH XuUMUM B 9 Kiacce
OCYILIECTBIISIETCS 4YEpe3 HCIIOJIb30BAHME KakK OOLIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTI'O IIUKJIA.

OOmue ectecTBEHHO-HAyYHbIE MOHSTHSA: HAy4YHBIM (hakT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuukanus, TMEePUOIUUYHOCTb, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEINb, SBJICHUE, IapHUKOBBIM
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®dwuszuka: MaTepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOMbI, PaTUOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUYECKH 3apsii, MPOBOTHHUKH,
MOJYyIPOBOJIHUKH,  TUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (pU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoIHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHBIE
ynoOpeHus, MUKPOIIEMEHThI, MAaKpO3JIEMEHTHI, TUTATEIbHBIEC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpalbl, TOpPHBIE IOPOABI,
HOJIC3HBIE HCKOTIaeMbIE, TOILIIUBO, BOJIHBIE peCypChl.



IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA MIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOTPAMMbl OCHOBHOIO  OOILEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4eHUS XHMHH B €IUHCTBE Yy4eOHOU WU
BOCIIUTATENBHOM AEATEIBHOCTU B COOTBETCTBUU C TPAJIUIMOHHBIMU POCCUMCKUMHU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHU, TNPHUHSITBIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TIOBEJCHHS W CIOCOOCTBYIOT IIpolieccaM
CaMOIO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AUN O0YIArOIIUXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroummxcs
PYKOBOJACTBOBATbCS CHUCTEMOW MO3UTUBHBIX I[IEHHOCTHBIX OpPHUEHTAUMN U
paclIMpeHUe OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LIECHHOCTHOI'0 OTHOLLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAYYHOMY HACIEOUI0, TTOHUMAaHHS 3HAUYEHUS XUMHYECKOM HAYKU B >KU3HHU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHOU HMH(OpManuen o
MEePEOBbIX JIOCTMKEHHUSIX M OTKPBITUSIX MHPOBOM U OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTABICHUS O COLUMUAIBHBIX HOPMAaX M MPaBWIAX MEXKIUNYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEeIbCKOM, TBOPYECKOW M APYrMX  BHJAX
JEeATENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPA3HOM COBMECTHOW [EATEIbHOCTH MpH
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEIBHBIX 3a7a4, BBIOJIHECHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aWMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOW MAESTENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEJICHUE M TOCTYNKH CBOMX TOBapUUIEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABISIOLINE
OCHOBY I TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aMMOCBS3SIX YEIOBEKA C
IPUPOTHOMN CPENION, O POJIM XMMHUU B ITIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJUMBIE IS OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIIECCOB W SIBICHUIA,
MO3HABATENIbHON, MH()OPMAITMOHHOW W YUTATEIHCKOW KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEILHON PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYMHBIMH TEXHHYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYYCHHIO W TO3HAHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTh W
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEI0BaTEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaJIbHCUIILIEM;

4) opMupOBaAHHSA KYJIbTYPHI 310POBbSI:

OCO3HaHWE€ IIEHHOCTH J>KU3HM, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KU3HHM, OCO3HAHUE MOCIEACTBUUA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YIOTPEOJICHUS aaKOroJisi, HAPKOTUKOB, KypEeHHUS),
HEOOXOJUMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH TIpU  OOpallleHHH ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOT0 BOCIUTAHMS :

UHTEpEeC K MPAKTUISCCKOMY M3YYCHHUIO TPOoPeCcCHil U Tpy1a pa3IudHOTo poja,
YBOKECHUE K TPYIy U pe3yJbTaramM TPYJIOBOWU ACSATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHHSI MPEAMETHBIX 3HAHUM 10 XWUMHH, OCO3HAHHBIA BBIOOP
WHJIMBHUIYabHONW TPACKTOPUHU IPOJIOKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIemHo! Tpo(ecCuoHaIbHON NESITENFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON CpeIe;

6) 3K0JI0OrH4ecKOro BOCIIUTAHMUS

DKOJIOTHYECKH I1eJIec000pa3HOe OTHOIICHHWE K TMPHUPOJEe KaK HCTOYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JJ0POBOTO U
O0e3zonacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
paBUJI OE30ITACHOTO TTOBEJCHHUS IMPU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYyaITUsX,
YIPOKAIOIIMNX 30POBBIO U KU3HU JIIOACH;

CITOCOOHOCTH TPHMEHSATHh 3HAHMS, TOJIydaeMble TIPH U3YYEHUH XUMHH, JJIS
pelIeHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEeW MTPUPOIHON CPEAOU, JJISI TIOBBIILICHHUS
YPOBHSI  9KOJIOTMYECKOW  KYJbTYpPhl, OCO3HAHUSA TJ00QJIBHOTO  XapakrTepa
HKOJIOTUYECKUX MPOOJIEM M MyTed WX PEIICHUS MOCPEICTBOM METOJIOB XUMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpeaMeTHBIX pPE3yIbTATOB BBIICISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33pEHHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, TEopus,
MIPUHITUTI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPhIE
UCIIOB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax W IO3BOJISIIOT Ha
OCHOBE 3HAHUU U3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IE€JIO0CTHOM



HAay4YHOU KapTHHE MHUPA, U YHUBEpCAJIbHbIC yUeOHbIE NeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PETYJISATHUBHBIC), KOTOpblE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JeSTETBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

ba3oBble j1ornyeckue qeicTBUs:

YMEHHUSl MCMOJb30BATh NPHUEMBI JIOTHUECKOTO MBIIIEHUS TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHHA (BBIIETSATH UX XapaKTepHbIC
PU3HAKK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMH), UCIOJIb30BaTh
MOHATHUS I OOBSCHEHUS OTICTBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHS U
KpUTEPUHU ISl KJIaCCUPUKAINN XUMUYECKUX BEIIECTB U XUMUYCCKUX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSA3M MEXIY OOBEKTaMHU H3yUCHHS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHbBIC, NEAYKTUBHBIC, IO aHAJIOTHH),
JieJaTh BBIBOJIBI M 3aKJIFOUCHUSI;

YMEHHE TMPUMEHSATh B TMPOILECCE TIMO3HAHUS TMOHATUS (MPEAMETHBIE H
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIN, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ DJIEMEHTa), XUMH4Yeckas (opMmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICeHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNbHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIIEJACTBEHHBIE CBSI3U W
MPOTUBOPEUHS B U3yUaEeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHS:

YMEHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKKEe B KAa4eCTBE OCHOBBI Il (OPMHUPOBAHUS THUIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

MPUOOpPETEHUE OMbITa MO I[JIAHUPOBAHWIO, OPraHU3allUd U TMPOBEICHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOIIoJaTh 3a XOJO0M IpoIllecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €0 Pe3ysbTar, (OPMYIUPOBATH 000OIICHHS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMNbITAa, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HH(OpPMAIIHIO
Pa3TUYHBIX BUJOB U (HOPM MPECTABICHUS, MTOJTYyIaeMyI0 U3 Pa3HbIX MCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JTUTEpaTypa XHUMHYECKOrO COJIEp)KaHUS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHYECKU OIEHUBATh MPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE MPUMEHATh Pa3UYHbIE METOJbl U 3aMpOoChl MPU MOHMCKE U 0TOOpe
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUA,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANbHYIO (pOpMy mpecTaBiieHuss HHPOpPMAIHA U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XHBIMU CXEMaMH, JuarpaMMaMu,
IpyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJb30BaTh W aAHAJM3UpPOBaTh B IIpollecce Y4YEOHOW U
HCCIIEIOBATENLCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCHOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpebl.

KoMmyHnKkaTHBHBbIE yHHBeEpCcAJIbHbIE yUeOHbIe 1eiiCTBUS:

YMEHHs 3aJaBaTh BOIpPOCHI (B XOjA€ aAuaiora U (MiId) IUCKYCCHUU) IIO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYJIUPOBATb CBOM  MPEIJIOKEHUSA
OTHOCUTEJILHO BBIMOJIHEHUS MPEIOKEHHON 3a/1a4u;

YMEHUS  NOPEACTaBIATh  MOJIYYEHHbIE  pPe3yJbTaThl  [MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUIO
pE3yNbTAaTOB BBINOJHEHHUS XMMHYECKOIO 3KCIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
1a00paToOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO MTPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOMU
MO3HABATEIbHOM W MCCJENOBATEIbCKOM  JEATEIBHOCTH MPU  PEIICHUU
BO3HUKAIOLIMX NpOOJIEeM Ha OCHOBE Y4yéTa OOIIMX HHTEPECOB M COrJIaCOBaHUS
no3uuui (00Cyx aeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIPENCICHHE KPUTEPUEB 110 OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApYTrue).

PerynsiTuBHBIC YHHBeEpCaIbHbIC y4eOHbIE NCHCTBHSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEATh LEIN ACSITEIBHOCTH, IIJIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NesITeILHOCTD, BHIOUPATh Harbosee 3PPeKTUBHBIC CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
IPEIJIOKEHHBIM  aITOPUTM JEWCTBUM IIPU  BBINOJHEHUM 33aJaHUNA C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHMNM 00 M3ydyaeMbIX OOBEKTaX — BELIECTBAX MU PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOW L€, YMEHUE
UCI0JI30BATh U aHATIM3UPOBATH KOHTEKCTHI, MIPE/IJIaraéMble B yCIIOBUU 33JIaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00sA3aTENBHOIO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanpbHO pabouyelt TPOrpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS HAayYHble 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crnenupuIecKkue [ TpeAMETHOW oOmactn «XUMHS», BHUIBI
NEATEIBHOCTH MO  MOJYYEHWI0 HOBOIO  3HAaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYaIUsX.

K xon1ty oOydenus B 8 kiacce mpeMeTHbIC pe3yIbTaThl HA 0A30BOM yPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUI:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYIa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEILIECTBO, CMECH
(oHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsi U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0JS XUMHUUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHME, COJIb, IJIEKTPOOTPHULATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccu(ukaius peakiuii: peakiuu
COCAMHEHUS, PEAaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, PpPEaKIHUU
o0OMeHa, K30~ U SHJIOTEPMHUYECKHE PEAKIINH, TEIII0BOU 3 (PEKT peakiuu,
AIpO aTOMa, SJEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTallb, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSpPHAs KOBAJICHTHAs! CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TporeHTHAsE KOHILIEHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMWYECKUX TMOHATHH U
MPUMEHSTH 3TH TOHATHUS MPU ONMCAHUY BEIIECTB U UX MPEBpaICHUN;

e HCNOJb30BATh XHMHUYECKYID CHUMBOJHUKY JUIsI COCTaBJICHHS (HOpMyJ
BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKIIUIA;

e OIpEAENATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COCIUHEHMUSX,
NPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEOUHEHHUU MO
dopMmynam, BHA XUMHUYECKONM CBsI3M (KOBAJICHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbica Ilepunonnveckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4YE€HUs, 3aKOHAa ABOTaapo;

e OINKCBHIBATH M XapaKTepu3oBaTh TaONMMuHylO Gopmy Ilepuogndeckoi
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHSITUS «IJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpymnmna (b-rpynma)», mansie u
00JbIIME MEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabnune «llepuoguueckass cucrtemMa xumudeckux a3yemeHtoB J[. .
MeHnneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YUCIIO IICKTPOHOB
U pacTpeIICHHE UX 110 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIICCTBA,
XUMUYECKUE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIONIUX B PEAKITUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHWE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOKXHOCTH TMPOTCKAHUS XWMHUYECKHX TMPEBpAIICHUN B
Pa3TNYHBIX YCIOBUSAX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO — MacChl
BEIIECTB, MAaCCOBYIO JOJII0 XHMHYECKOrO »JJIeMEeHTa 10 (dopmyse
COEMHEHHSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHCHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICITUTEIILHON JCSITCIIBHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 00OOIIECHUE, CHUCTEeMATU3aIlMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CICACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUS CBOMCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOMIbI
MO3HAHUS — HAONIO/IEHUE, W3MEpPEHHE, MOJICIHPOBAHHUE, JKCIEPUMEHT
(peanbHBII U MBICIICHHBIN ),

clenoBaTh  MpaBWJaM  TOJb30BAHMS ~ XUMHUYECKOHW  TMOCYyAOH |
nabopaTOpHBIM 00OpYIOBaHMEM, a TakKe TNpaBWwiIaM oOpalieHus: ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XWMHUYECKHX OMBITOB 110 TIOJYYCHHIO W COOWpaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpOJa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IJIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCICPUMEHTHI IO
Pacro3HaBaHUIO PACTBOPOB IIETOUYEH U KUCIOT C MOMOIIBI0 WHANKATOPOB
(makmyc, heHonTaienH, METUIIOPAHK U IPYTHE).

K xonity oOydenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMECHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX ITOHATHUH: XUMWYECKUN
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWUOH, IPOCTOE BEILECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHCJICHUS, XUMHUECKasi peaKlusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PQeKT
peakuuu, MOJb, MOJSPHBII  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJEKTPOIUTUYECKAS IUCCOLMALMs, PEaKLMU HOHHOIO
oOMeHa, KaTalu3aTop, XMMUYECKOE paBHOBecHE, OOpaTUMbIE U



HeoOpaTUMbIE pPEaKluu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHHE M  BOCCTAHOBIICHHUE,
ajoTponus, aMmGpOTEepHOCTh, XUMUYECKasl CBSI3b (KOBaJCHTHAsl, MOHHAS,
METa/lInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3Hus METaslioB,
CIUIaBBbl, CKOPOCTb XHWMHYECKOW pPEaKUWd, NPelebHO I0ImyCcTHMas
koHuenTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MIPUMEHSThH 3TU OHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAIICHUN;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JUISI COCTaBieHHUS (HOpMyIl
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINI;

ONpENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IPUHAJIEKHOCTH BEHIECTB K
onpeAeNéHHOMY KJIacCy COEIMHEHUH 1Mo (opMmynaM, BUA XUMHYECKOM
CBs3U (KOBaJCHTHas, WOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHHUSIX, 3apsij MOHA M0 XMMUYECKON (opMylie, XapaKTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHHH, THI KPUCTAUIMYECKOU
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbichn llepuomnueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUChIBaTh U XapaKTEepU30BaTh
TabmnuHyo (opmy Ileproanueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJIaBHas moarpynna (A-rpymma)» U «moOodHas
noarpymnmna (b-rpymnma)», manbie u OOJbIIME TEPUOIBI, COOTHOCHUTH
0003HAauEHHUsA, KOTOpbIE MMEIOTCA B MEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsia  sjapa, oO0IIee 4YHCIO 3JIEKTPOHOB U
pacmpeneneHue UX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COEAUHEHUI B
npejesiax MajiblX MEPUOAOB M IJIaBHBIX MOATPYII € YYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(PUIMPOBATh XUMUUYECKUE IJIEMEHThI, HEOPraHMYECKHE BEIIECTBa,
XUMUYECKUE peakiuu (10 YHCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKHUX DJIEMEHTOR);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U crenupUUYecKue XUMHUYECKHUE
CBOMCTBAa IPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
MpUMepaMl MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIUM;

COCTABJISITh YPaBHEHHUS DJIEKTPOJUTUYECKOM JAMCCOLUMALUUA  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHUS PEAKLIU HOHHOTO



oOMeHa, ypaBHEHHUS pEaklWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHYECCKOM CBSI3M MEK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MTOCPEJICTBOM COCTABJICHUS AJICKTPOHHOTO OalaHCca dTUX PEaKIIHii;
IIPOTHO3UPOBAaTh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHMX TIPEBpAlICHUNH B Pa3IUIHBIX
YCIIOBHUSX;

BBIYUCIISITH OTHOCHUTEIBHYI0 MOJCKYJSIPHYIO W MOJSIPHYIO — MacChl
BEIIIECTB, MACCOBYIO [IOJIF0 XHMHYECKOTO JJeMeHTa 1o Qopmyiie
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUCCKOHW PEaKIIHH;

coOMoaTe  TpaBWJIa  IOJb30BAaHUS  XHUMHYECKOM  MOCYIOM u
7a00opaTopHbIM  000pyIOBaHUEM, a TakXKe TMpaBwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBIOJHEHUIO
7a00paTOPHBIX XHWMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOMpaHUIO
ra3zo000pa3HbIX BEMIECTB (aMMHaKa U yTIIEKUCIIOTO Ta3a);

IPOBOJMNTh  PEAKIIUM,  IOATBEPKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHA-UOHBI,
KaTHOHBl aMMOHMS M HOHBI M3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIC OIEpPAlIMHM MBICIUTEIBHON JEATCIIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€ — I M3yYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICITUPOBAHUE, DKCIICPUMEHT (peajbHbId H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB u DJieKTpoHHbIe (HH(POBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. [lepBonavajbHble XUMHUYECKHE MOHSITHSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 9 bubmuorexa [JOK

' MPAKTUYECKOU NEATEIIBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 0 bu6nunoreka [IOK

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

Htoro no pazneny 20

Pa3nen 2. Baxkneiilnue npeicTaBuTe M HEOPraHNYECKUX BeIIECTB
21 Boznyx. Kucnopoa. [lonsitue 5 0 0 bubnuotexa [JOK

' 00 oKcuIax https://m.edso0.ru/7f41837¢
99 Bonopoa.Ilonarue o kuciaorax 8 0 1 bubmuoreka [IOK

' 1 COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHWYIECKHMX COEIUHEHUM https://m.eds00.ru/7f41837¢

Hroro o pasueny 30

Paznea 3. [lepuoaguueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jemMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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 IIepnoanueckas cucrema 7 bubnuoreka [IOK
XHUMHUYECKHX 31emMeHToB /I, 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMu4eckas CBS3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa HOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKITUH
bubnmoreka [IOK
Hroro o pasaery 15 https://m.edso0.ru/7f41837c
PezepBHOE BpeMms 3 bubmorexa HOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 [ToBTrOpenue u yriyOiaeHue 3HaHUHA 5 1 0 bubnmnoreka HOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmnoreka [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnmnoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAxX https://m.edso00.ru/7f41a636
Htoro no pazneny 17
Pa3znen 2. Hemeranibl 1 MX cOeIHHEHUS
51 OO0m1as xapakTepuCTUKa XUMUUYECKHIX 4 0 1 bubnmnoreka [JOK
' siementoB VIIA-rpymnms. anorenst https://m.edso0.ru/7f41a636
OO0m1as xapakTepuCTUKa XUMUUYECKHIX
2.2 3J'IeMeHTO§ VIAI-)r nel. Cepa u e 6 0 0 bubmorexa HOK
' PYTHEL L¢P https://m.eds00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepUCTUKA XUMUIECKUX
2.3 BHGMCHTOIS VA-lr) nnbsl. A30T, pocdop u ux 7 0 1 bubmorexa [JOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMHYCCKHUX
24 3JIeMeHT01f IVAI-)F Tkl YTIEpoa u 8 1 2 bubmmorexa [IOK
' . PYIIIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH ¥ WX COCTHHCHUS
Hroro o pasueny 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

Paszaea 3. Merajiibl 4 HX COeXHHEHHUA

. bu6nmorexa [IOK
31 Ob1mpte CROACTE METaII0B 4 https://m.eds00.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkuelimume MeTaiuibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pazaeny 20
Pa3nen 4. XuMusi 1 okpy:Kamoias cpeaa
bubnuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KMU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

HOYPOYHOE INTAHUPOBAHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Posb XuMuu B KU3HU 1 0 0 bubnuoreka [IOK
yejoBeKka. Tena U BelecTsa https://m.edsoo.ru/ff0d210c
5 IlonsaTue o MeTo1ax MO3HAHUA B 1 0 0 bubnuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[TpakTueckas padorta Ne 1 «[IpaBuna
3 paboTHI B TaOOPaTOPUHU U IPUEMBI 1 0 1 bubnmoreka [JOK
oOpartieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 YucTteie BemecTBa U cMecH. CrocoObl 1 0 0 bu6nuorexa [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
8 . pHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOU COJIN)»
bubmmoteka [IOK
6 A 1 0 0
TOMBL H MOJCKYII! https://m.edsoo.ru/ff0d2a6c
5 XUMHYECKHUE AJIEMEHThI. 3HAKH 1 0 0 bubmmoteka [IOK
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmorekxa [IOK
8 IT 1 0 0
POCTRIC ¥ CHOAILIE BellievTpa https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
9 A - 1 0 0
TOMHO-MOJIEKYJIIPHOE ydeHUE https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

bu6nmorexa [IOK
10 X eckas o a. BanentHoc
v A popiyan HHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX 3JIEMEHTOB
11 OtHoOcHTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOcHUTENbHASA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuorexa [JOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DdusznyecKkrue 1 XUMHUYECKUE SIBICHUA. bubnuorexa [JOK
Xumuueckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBusi NIpOTEKaHUs bubnmoreka [JOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus konuuecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUSIM XUMUYECKUX brbmorexa [JOK
n N P https://m.edso0.ru/ff0d5708
peakiui
Knaccudukaiys XuMU4ecKuX peakiuii
18 (coenuHeHUs, pa3IoKEHH bubmmorexa LIOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMEeNIeHHs, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKIIOTIETUCT 0606yq eHHe U bubmmorexa LIOK
) Amer HUI https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHh3aIrs 3HaHUM
20 KonTtponbHas padora Nel mo teme bubmumoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. CocraB bubmuoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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

IIPOCTOEC BEIICCTBO. O30H

dusnyeckue U XUMHUECKHE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
PoAia (peatl : https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
Crioco0bI MmoNTydeHus: KUCIopoa B
23 nabopaTopuu I?Ifq 1} OMLIIJ_IJICHII){OI[CTI/I bubamorexa LHOK
PATOPHIT I TP ' https://m.eds00.ru/ff0d497a
[TpumeHeHnne kKucopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuy, IOHATHE O bu6nuoreka [IOK
TEPMOXMMHYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMUYCCKUX PEAKITHSIX
To o (HedTh, yro €TaH).
25 Sa;T JZE@IEE&:?;I; . am():rI[/Iolc\:/[o(TSL;{ t):ro bubamorexa LIOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
IPE0TBPALICHHS
[TpakTiueckas pabota Ne 3 o Teme
26 «Ilonydenne u cobupanue KUCIOpoaa bubmmorexa [JOK
7 P PO, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u nipocroe bu6muoreka [IOK
BelecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 duznyueckne 1 XUMUYECKHEe CBOMCTBA bubmmorexa [JOK
Bojopoa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCITOTaX U COJISAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpaxkTrueckas padota Ne 4 o Teme
but6mmorekxa [{IOK
31 «[lonmydenne u coOupanue BoI0po/a,

W3Yy4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



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
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https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM ra30B. 3aKOH

bu6nuoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA
33 BellleCTBa I'a3a [0 €ro U3BECTHOM bubmmorexa LOK
m My https://m.eds00.ru/ffod55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
Brruncienus o0bEMOB ra3os 110
34 ABHEHUIO PEaKIMM Ha OCHOBE 3aKOHa bubmorexa LOK
P .. peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 DduU3n4eCcKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputeab. HackleHHEBIE
37 u HeHaCpreHHBIE aCTBOPBI bubmorexa LOK
B PacTBOpHL. https://m.edso0.ru/ff0d5b40
MaccoBas 105151 BeIIeCTBa B pacTBOpe
[TpakTryeckas padora Ne 5 o Teme
38 «ITpuroroBiieHrE PaCTBOPOB C bubmuorexa [JOK
onpeaeNEéHHON MacCOBOM J10er https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 Konrponbnas padora Ne2 no Teme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, KiIaccudUKaIus, bu6nuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITomydenne n XUMHUYECKHE CBOMCTBA
41 KI/ICle:THLIx OCHOBHBIX ¥ aM(DOTEPHBIX bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
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

[TonydyeHnue 1 XMMHYECKHUE CBOMCTBA

bu6nuoreka [IOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kitaccupukanus, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomydyeHue U XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnoco((SLII) HILJI )eHmI XHMHquKHe buomorexa LIOK
. v ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUIN»
48 ['eHeTnyeckas cBsI3b MEX]y KJIaccaMu bubnmoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTu3alus bubnmoreka [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
50 "OCH(I))BHI)IG KJ'II:;CCBI HEOPraHWYECKUX bubmmorexa LIOK
o P https://m.eds00.ru/00ad9ela
COETMHEHU N
[TepBbie MOMBITKU K1accupUKAIIH
51 XAMHYECKHX d1eMeHTOB. [loHsTHE O bubmmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax cXoIHbIX SJIEMEHTOB
Ilepuoauueckuii 3aKOH U
puon bubmuorexa [JOK
52 [Teproauueckasi cucTeMa XUMHYECKHX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MeHnaeneeBa
b K
53 [leproapl, rpymibl, HOATPYHIIIBI nomorexa LO

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atromoB. CoCTaB aTOMHBIX

bu6nuoreka [IOK

54
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI09eK
. bubnmoreka [IOK
55 aToOMOB 3JieMeHTOB [lepuonueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menaeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bubmuorexa [JOK
ITepuoanueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3akoHa
57 JUISL pa3BUTHS HAyKU U npakTuku. . W. bubnmnoreka [JOK
MenpeneeB — y4€Hblii, IeAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 "
OHHWT XIMHCCRa CBA3H https://m.edsoo.ru/00adac34
60 KoBanenTHast mosisipHasi Xumuueckas bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenosisipHasi XuMH4UecKast bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nuorexa [IOK
62
CTeneHb okuCIeHis https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakiuu https://m.eds00.ru/00adb076
but6mmorexa [IOK
64 OKHUCITUTENTN U BOCCTAaHOBUTEITH
https://m.edso0.ru/00adb076
65 Kountponbnas pabora Ned o Teme bubnuorexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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https://m.edsoo.ru/00adb076

«Ctpoenue aroma. XuMUUeCKast https://m.edsoo.ru/00adb486
CBSI3b»

66 Peseprublit ypok. O6o0mIeHNE U 1 0 0 bubnuoreka [IOK

cucTeMaru3anus 3HaHUM https://m.edsoo.ru/00adb33c

67 PesepBHbIil ypok. O0001ICHHE U 1 0 0 bubnmoreka [JOK

cucTeMaru3anus 3HaHUM https://m.eds00.ru/00ad9ch2

68 PesepBHblit ypok. O60011€HNE U 1 0 0 bubnmoreka [JOK

cucTeMaru3anus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOT'PAMME
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Konrpoabnbie | IIpakTuyeckue
n/n Bcero u3ydeHusi | oOpasoBaTe/JbHbIE

padoThI padoThI
pecypcsl

Ilepnonnueckuil 3aKoH.

1 [lepuoanueckas cucrema 1 0 0 bubmmnoreka [JOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menneneena
3

2| caoiicra ximticexix aneverton 1 0 0 bmorera LIOK

. a https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bu6muoreka [IOK
HEOPTAHUYECKHUX BEIIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMHu4yecKkoil CBSI3U U THUIIBI 1 0 0 but6mmoreka [IOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Kontponbnas padota Nel mo teme

5 «[ToBTOpeHue u yriydiaeHne 3HaHUHA
OCHOBHBIX pa3JieioB Kypca 8 kiiaccay
6 Knaccugukanus XuMmuaeckux bubnuoreka [IOK
peaKUuii MO pa3IMYHbIM ITPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
7 peaKkIuu. HOHﬂpTI/IC 0 TOMOTEHHBIX U bubamorexa LOK
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIUAX
[lonsiTHE O XUMHYECKOM
aBHOBecuU. DAKTOPHI, BIUSIONINE
8 fla CKOPOCTH XHMHLIECKOIZ peakuuu u bubmorexa [JOK
T ————— https://m.edsoo.ru/00adc28c
paBHOBECHs
9 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOTUTUYECKON
10 )II/IC(IJ)OHI/IaHI/II/I.pCI/IJ'II)HI)IC U ciadbie bubmmorexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnble ypaBHEHUS peaklui bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHMU B CBETE NPEACTABICHUIN bubmuorexa [JOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
U CCOITAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETe MpeACcTaBIeHU 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOLUALINN
14 [TonsaTue o rugponuse conei bubmuoreka [IOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

https://m.edsoo.ru/00add9d4

O0001IeHYE ¥ cCUCTEMATU3 AU

bu6nmorexa [IOK

15
3HaHUHN https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Penienne 3KcepuMEHTATBHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3aau»
Kontponbnas padota Ne2 o teme
17 «DNEKTPOIUTUYECKAS JUCCOITHAITUS bubmmorexa [JOK
P A LA https://m.edsoo.ru/00addec0
XUMUYECKHE PEaKIUu B paCTBOPAX»
OO01as xapakTepucTUKa raJIOreHOB.
18 XHIJquCKI;Ie CBrc))fICTBa Ha TIpuMepe bubmmorexa LIOK
PUMED https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopon. ComnsiHasi KUCIOTA,
19 XI/IMII/)IIIeCIfI/IS CEOﬁCTBa MoJy4YeHue bubmmorexa [JOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTuyeckas pabora Ne 2 o Teme
20 «ITomydeHue coNsTHOM KUCTOTHI bubmmorexa LIOK
YHCHTE G077 ’ https://m.edso0o.ru/00ade348
U3y4YCHHE € CBOWCTBY
Brruncnenus no ypaBHeHUSIM
21 XUMHYECKHUX PEaKIUi, €CIIA OJTNH U3 bubmmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO6m1ast XxapakTepucTHKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnnoTponHbeie MOIUGUKAIIUN CEPHI.
93 HaxoxneHnue cepel U €€ coeAMHEHUN bu6muoreka [IOK
B IIpUpoJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo/i, cTpoeHue, bubnmnoreka [JOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

(bl/ISI/I‘{CCKI/IC 1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802

Oxkcunpl cepbl. CepHasi KUCIIOTA,

o5 R ccKiie bu6nmoreka [IOK
H3HYECKUE U XUMUYCCKU
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHHUE
XHUMHYECKUE PEAKIUH, JICKAIUE B
OCHOBE MPOMBIIIICHHOTO CTI0c00a

26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpebl COeTUHEHUSIMU
cepol

97 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bubnuorexa [JOK
MPOAYKTA PEAKIIHU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTHKa 3JIEMEHTOB

28 VA-rpynisl. A30T, bubnmnoreka [JOK
pacrnpocTpaHeHHUE B IPUPOJIE, https://m.edsoo.ru/00adeea6
(bu3HUecKre 1 XUMUIECKHE CBOHCTBA
AmMmuak, ero GpU3nM4ISCKHe 1

29 ¢ . bubmorexa [JOK
XUMHUYECKHUE CBONCTBA, TIOJIYYCHUE U

i https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme

30 I?I P bubmmorexa [JOK

«IlonyueHne aMMuaka, U3y4e€HUE €ro
i i i https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKue u bubnmnoreka [JOK
XAMUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

30 aMMOHUS B KaU€CTBE MUHEPAIIBHBIX bu6muoreka [IOK

ynobpenuit. Xummuaeckoe
3arpsI3HEHUE OKPYKAIOIIEH CPEbI

https://m.edso0.ru/00adf518



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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COCIUHCHUAMHU a30Ta

docdop. Oxcun pochopa (V) u

bu6nmoreka [IOK
33
Pocopras KHCHP T, QU3MICCKHE I https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TTOJTYYCHUE
Hcnons3oBanue pocdaros B
34 KaueCTBE MHUHEPAIBHBIX YI0OpEHUH. bubnmnoreka HOK
3arpsi3HeHue NPUPOJHON CPeIbl https://m.edsoo.ru/00adfc20
dbocharamu
VYriepon, pacnpocTpaHeHHE B
35 pu 12) fal E)mnli){ecxie U XUMUYECKUE bubmiorexa LIOK
P P Ae https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepona, ux Gpusndeckue u
36 XUMHUYECKHE CBOMCTBA. bubmuorexa [JOK
DKonornyeckue mpoOIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepona (IV)
37 VYronbHas KUCIOTa U €€ COJTH bubmmorexa LIOK
https://m.edso0.ru/00ae006¢
ITpakTuyeckas padora Ne 4 o Teme
38 "[losnydyeHue yriaekuciaoro rasa. bu6muoreka [IOK
KauecTtBeHHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 0 rpaHI/IqGCKI/IX BEIIIECTBAX KakK O bubmmorexa LIOK
p H https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemuuii u ero coequHeHust brbmorexa [JOK
p a https://m.edsoo.ru/00ae080a
41 [IpakTuueckast pabora Ne 5. bubmuoreka [IOK

Pemenue SKCIICPUMCHTAJILHBIX 3a1a4

https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
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no TeMe «BaxkHeillne HeMeTaJuIbl 1
UX COEIMHEHUS

Kontponbnas padota Ne3 o teme

bubnmoreka [IOK

42 «BakHCHIINE HEMETAILIEL H X https://m.edsoo.ru/00ae0e18
COCIMHCHH S
OO6m1as xapakTeprucTruKa
XUMHUYECKUX IJIEMEHTOB —

43 METaI0B. MeTaninuecKkas CBsI3b U bubmuorexa [JOK
MeTaJTnYecKas KpucTajinyeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKre CBOMCTBa
METaJJIOB
XHWMHYECKUE CBOMCTBA METAILJIOB.

44 DNEKTPOXUMHUECKUN Psift bubmmorexa LIOK

. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIOB
O61ue cnocoObl MOTydYeHHs
MetasuioB. CruiaBel. Beraucienus mo
45 YPaBHEHUSIM XUMHUECKHUX PEaKIIU, bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
€CJIM OJJUH U3 PEareHTOB COAECPKUT
MIPUMECH
46 IToHsATHE O KOPPO3UH METAIITIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bubmmoteka [IOK

4 [lenotmie MeTanst https://m.edsoo.ru/00ae14b2

48 OKcHIBl ¥ TUIPOKCUIBI HATPUS bubnmoreka [JOK
KaJlus https://m.edsoo.ru/00ae14b2

49 [lemoyHO3eMeENbHBIC METAILTBI — bubnmnoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8

50 Baxneiinme coeAUHEHNS KaIbIA bu6nunorexa [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ael15e8

O0001IeHYE ¥ cCUCTEMATU3 AU

51 .
3HAHUU
50 JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTPaHECHUS https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "}Irz'éCTKOCTL BOE[LI Y METOJIbI €& bubmmorexa LIOK
., https://m.edsoo.ru/00aelae8
yCTpaHEHUs
54 R — bubnuorexa [JOK
https://m.edso0.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bu6nuoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o Keneso https://m.eds00.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIM XKene3a bubnmnoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001eHne U cucTeMaTH3alus
3HaHUU
ITpakTryeckas padorta Ne 7.
59 Pemrenne sxcriepruMeHTANBHBIX 3a/1a4 bubmmnoreka [JOK
1o TeMe «BaxkHeunime MeTaibl U X https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Brruncnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKITUi, €CIIM OJUH U3
50 peareHToB J1aH B U30BITKE WU bubmumoreka [IOK

COACPKUT pUMecH. Brruncienus
MAacCCOBOM JI0JIM BBIXOJa MPOIYKTa
peakuuu

https://m.edsoo.ru/00ael1750
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61 . 1
3HaHUI
Kontponbnas padota Ne4 o teme
62 «Baxknele MeTauibl U UX 1
COETUHEHUS»
63 BemwectBa u marepuassl B 1 bubnuoreka [IOK
IIOBCEIHEBHOM KM3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE 1 bubnuoreka [IOK
OKpY>Karollen cpebl https://m.edsoo0.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubnmnoreka [JOK
AKOJIOTUYECKHX TIPOOIeM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O60011eHUE U 1 bu6mmoreka [IOK
CUCTEMAaTH3alMs 3HAaHUH https://m.edso0.ru/00ae0dOa
67 PezepBHblit ypok. O6o01eHne u 1 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eH1E U 1 bu6muoreka [IOK
cucTeMaTHu3allys 3HaHui https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I1IO 68

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi, 8 xknacc/ ['abpuensta O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxrmmonepHoe o6miecTBo «M3aarenberBo «IIpocBermienney»

» Xumus, 9 knacce/ I'abpuensta O.C., OctpoymoB N.I'., Cnankos C.A.,
AxkrnonepHoe obmectBo «M3narenscTBo «IIpocBemenuey

Tabuiel: [lepuoandeckas cucteMa XuMHIeCKUX demeHToB 1. U.
MenneneeBa, TabHIa paCTBOPUMOCTH, SJICKTPOXUMHUCCKHUH PsIJ] HAIPSHKEHUS

MCTAJIJIOB

METOJAUYECKUE MATEPUAJIbBI JIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIi-ypOBEHb.-
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Meroanueckoe-mmocooue-misa-yunrens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://lwww.yaklass.ru/


http://www.yaklass.ru/

