MUWHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOMN ®EJEPAIIUN

Komurer Oﬁpa3OBaHHH AIMMHUCTPAINUH TOpoaa CTaBpOHOJIH

JIuneii Ne 35 r. CraBpomnoJist

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
pykoBoautens M.O. 3aBy4 JAPEKTOpa JULEs
®etucora O.1O. ITepmunosa H.B. Cumonosa H. A.

Howmep npuxkasa or Howmep npukasa ot Howmep npuxkasa or

PABOYASA ITPOT'PAMMA

Ha 2023-2024 yu.rog

yueOHoro npeamera «Xummus. ba3oBblii ypoBeHb»

U1 o0ydarommxcs 8 — 9 kimaccoB

r.Craepomnons 2023






HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XWUMHUHM Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUS
COCTaBlicHa Ha OCHOBe TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe deaepalibHONM padodeil MmporpamMMmsl
BOCITUTAHUA ¥ C YIETOM KOHIICTIIIMH TPETIOaBaHUs YYeOHOTO TIPeaMETa « XUMHUS
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoii @enepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIIEH cTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHS OOyYAIONIMXCS CPEJICTBAMH Y4eOHOTO
npeaMeTa, YCTaHaBJINBAECT 00s13aTEIbHOE IpEAMETHOE coJiepKaHue,
MpeaycCMaTpuBaeT paclpeleleHue ero Mo KilaccaM U CTPYKTYpHpPOBaHUE IO
pazielnaM M TeMaM MporpaMMbl MO XUMHUM, ONPEACISIET KOJIMYECTBEHHbIE U
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIyEMYIO
NOCJEN0BATENbHOCTh  W3YUYEHHUSI XHUMUU C YYETOM  MEKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAessieT BO3MOXHOCTH —MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOM
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs, a TakKe TpeOOBaHMM K
pe3ynbTaTamMm 00y4deHUS XUMUU Ha YPOBHE 1IeJIeH N3YUYEHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JI€ITEIbHOCTH OO0YYalolIerocsi Mo OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIY)XKUT OCHOBOW [t (OPMHUPOBAHHS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACcTaBICHU O MaTepUaIbLHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIe XUMHEH TPEICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUu U 00 HDBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTIX PEHICHUS TJI00aTbHBIX
npo0JieM YCTOMYMBOTIO Pa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peayi3allid  BO3MOXKHOCTEW JIJII  CaMOpPa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 001Iel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBINIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
OoOy4YaromMxcs, HABBIKOB HX CaMOCTOSITENIbHOM  Y4eOHOW JIeATEeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MMOBCETHEBHOM JKU3HU, TaK M B TPO(PECCHOHAILHOMN IESITEIIbHOCTH;

3HAKOMHUT CO CIEeUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3JIsiIa HA €JMHCTBO MPUPObI M YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YUaIOIIUXCS;



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 OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONpPE/IeIEHHOM dTare eé
pa3BUTHS.

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

CtpykTypa cojepkaHusl MPOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa K e€ mzydeHuto. Coaep:kaHHe CKJIAJbIBAETCS U3 CHCTEMbI
MOHATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBbI IOHATUN O XUMUYECKOU
peakiuu. O0e AT CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUYECKUX NPEACTaBICHUN
Pa3HOro ypOBHS:

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

— [lepuognueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— YUEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUA 00 BIEKTPOJUTUYECKON JHCCOLMAlMM BEUIECTB B
pacTBopax.

TeopeTudeckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE OAMIIUPUYECKU
MOJYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJTHOTO
YPOBHS K JPYroMy, BBITIOJNHSS (YHKIMH OOBICHEHHS W IMPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U IMOJTYyYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl IO XUMHHU  CHOCOOCTBYET  (HDOPMHUPOBAHHIO
MPEJICTABIICHUS O XUMUUYECKOW COCTABIAIOLIECH HAYYHOM KapTUHBI MUpPA B JIOTHUKE
€€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHONIEHWS K HAay4YHOMY 3HaHUIO 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
NEATEIbHOCTH 4YeJOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBON KYJIbTYpHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMHUPOBAHWUU CHCTEMBI XUMHUYECKHX
3HaHUU — BaXHEUIINX (PAaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX IMOJIOKECHUH,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B



OpUOOIIEHNHM K HayYHbIM METOAAM TO3HAHMA MpPU H3YYCHHH BEIIECTB H
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PAa3BUTUU MO3HABATENIHBIX YMEHUU U
UX TPUMEHEHUHU B Y4eOHO-TO3HABATEIBHOW U Y4eOHO-HCCIIEA0BATENbCKON
JeSTEIbHOCTH, OCBOCHHMM NpaBUJI 0OE€30MaCHOTO OOpallleHHUs C BElIeCTBAaMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yyeHUU XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs Ba)KHOE
3HAYE€HHE MPUOOPENTH TAKUE LEIH, KaK:

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

—  HampaBJCHHOCTh OOY4YEHMsI Ha CHCTEMaTH4YEeCKOe MpUOOIIEHHUE
oOydJaronmxcsi K CaMOCTOATENbHON I03HABATENbHOW NIE€ATEIbHOCTH, HAay4YHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

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

— QopmupoBanue oOueld ¢GYHKIIMOHAIBHON M  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATh M OLICHUBATH SIBJICHMS
OKpPY’KaIOIlIET0 MHpa, WUCIONb3Yys 3HAHHUS U ONbBIT, MOJYYEHHbIE MPHU HU3YyUCHHUH
XUMHH, TPUMEHSATh HMX MPU PEHICHWH NpoOJieM B TOBCEAHEBHOW JKM3HH H
TPYZIOBOU JIEATEIIBHOCTH;

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

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUI0 HAa OCHOBE YCBOEHHUS OOIEUYETOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Npo(uis U HampaBlIE€HHOCTH JajbHEHIIero
oOy4eHwusI.

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



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. 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
sneMeHTOB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qpopmysna. BajaeHTHOCTh aTOMOB XHUMHYECKHUX SJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemniecTB. (OTHOCUTENbHAsE aToMHas Macca.
OtHOcuTENnbHAs MOJICKYJIsIpHAst Macca. MaccoBas 0JisI XMMAYECKOTrO 3JIEMEHTA B
COEIMHEHUHU.

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 COXpaHEHMsI MacChl BEHIECTB. XUMHUUYECKHe ypaBHeHus. Kinaccuduxarus
XUMUYECKUX PEaKIHi (COeAMHEHUS, Pa3I0KEHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu padoThl B J1abopaTopuu U
npuéMamu oOpalieHus: ¢ J1abopaTopHbIM 000PYJAOBaHUEM, U3YUEHUE U ONUCAHUE
bU3UYECKNX CBOMCTB OOpa3lloB HEOPraHUYECKUX BEIIECTB, HAOJIOJICHHE
dbu3nyeckux (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
OMMCaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuil (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEeHHE THUIPOKCUJIA
Menu (II) mpu HarpeBaHuu, B3auMOJICUCTBUE kele3a ¢ pacTBopoM conu meau (ID),
M3Yy4EHUE CIIOCOOOB pa3JielICHUs] CMECel: C MOMOIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, IpoBeIeHNE OYHCTKH MOBAPECHHOM
COJIM, HaOJIOJICHWE W  ONHCAaHUE  PE3yJIbTATOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(1IapocTepKHEBBIX ).

BaxHeluue npeacTaBuTe/Id HEOPraHUYECKMX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucinopon — sieMeHT U mpoctoe
BemecTBO. HaxokneHwe Kuciopojga B TMpUPOe, (PU3NUECKHE W XUMHYECKHUE
cBoiictBa (peakmuu ropeHus). Okcuapl. [Ipumenenue kucmopoma. CrocoObl



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

TemnoBoit 3¢h(deKT XUMHUECKON peaklud, TePMOXMMHUYECKUE YpaBHEHHS,
9K30- U JHAOTEPMHUYECKHE pEaKUHUH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »sneMeHT W mpoctoe BemiecTtBo. HaxoxkaeHue Bomopona B
npupoae, (GU3MYECKUEe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
roxy4deHus. KHcioTel u coun.

Monsipubiii  00bEM  ra3oB. PacyéThl 1O XUMHMYECKUM YpaBHEHUSIM.

dusnyeckre CBOKWCTBA BOAbL. Boaa kak pactBoputens. PacTBOpEL.
HacelilieHHbIE W HEHACHIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas A0Js BEIIECTBA B pacTBOpe. XUMUUYECKHAE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponp pacTBOpoB B Npupoje U B KU3HU 4eloBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranmyeckux coeaumHeHuil. Okcupapl. Knaccudukaius
OKCUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCJIOTHbIE, amM(pOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdyeckne ©U XUMHUYECKUE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IEIOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHWi. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuM. IloyyeHne 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.

I'eneTnueckas CBsI3b MEXKy KIacCaMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONPEICIICHUE COJIEPKAaHUS KUCIOPOa B BO3AYXE, MOJIyYEHHUE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCJIOBUSI BO3HUKHOBEHHUS W
npeKpaiieHus TopeHust (mokapa), O3HaKOMJIEHHE ¢ oOpa3llaMu OKCHJIOB H
OMHCAaHUE WX CBOWCTB, TOJy4YEeHHE, COOMpaHWEe, DPACTO3HABAHWE 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
MAaCCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM M KajblyeM) (BO3MOKHO HUCIIOJIb30BAaHUE BUIECOMATEPHUATIOB),



UCCIIEIOBaHNE OO0pa3lloB HEOPTraHMYECKUX BELIECTB PAa3IUYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W ILETIOYEH,
u3yueHue B3ammojeiicTBus okcuma Meau (Il) ¢ pacTBopoMm cepHO#M KHCIIOTHI,
KHCJIOT C MeETajUlaMHU, pPEakUWil HEUTpaM3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METaJUla JAPYI'MM M3 pacTBOpPa COJIA, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a7ad Mo TeMe «BaxHellme Kiacchl HEOPraHUYEeCKUX
COEIMHEHUN.

Ilepuoguvecknii 3axkon u Ilepumoamyeckas cucTeMa XMMHYECKHX
jemenToB JI. U. MengesneeBa. CrpoeHne aToMoB. XHMMH4YECKasl CBSA3b.
OxHcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEaKINH

[lepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHEe O
rpynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHBIE METalIbl,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyroT aM(pOTEPHBIE OKCHUIBI
Y TUIPOKCHU/IBI.

Ilepunonnuecknii 3akoH. [Iepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB /.
N. Menneneesa.  KopoTkonepuonHas W JJIMHHONEPHUOAHAS bopMbI
[Tepnoanueckoit cuctembl xumudeckux 3yemMeHToB . . MenneneeBa. [lepruobl
u rpynnbl. PU3NMYECKHM CMBICI MOPSAAKOBOIO HOMEpA, HOMEPOB IEpuoaa |
IPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponbl. CTpoeHHe
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbiX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepnonmueckonn cucremnl [l. M. Menneneea. XapakTepucThKa XUMHUYECKOTO
3JIEMEHTA 110 ero noJyioxkeHuto B [lepuonnueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METAJUNINYECKUX U HEMETAJUNIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHS Haykd W npaktuku. JI. M. MenneneeB — y4€HbIM U
IpaKJaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOJdsipHAass W HEMOJsIpHAsi) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. VIOHHas CBA3b.

Crenenp okuciieHHd.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMM.
IIpoueccsl OKUCIIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumMenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB MU HEMETAJJIOB, B3aMMOJCHCTBUE
IMAPOKCHJIA LMHKA C PAcTBOPAMU KHUCJIOT M IIEJIOYEH, IMPOBEACHHUE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMMA
(ropenue, peakiu pas3yioKeHUs,, COeTUHEHHUS ).

Mesxcnpeomemmnnie ceasu



Peanuzanms MeXnpeaMeTHBIX CBA3€H MpU W3YYCHUH XMMHH B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 MCIIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO--HAyUHBIX
MOHATUH, TaK U TOHSATHUH, SBJISIONIMXCS CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.

OO0mme ecTecCTBeHHO--HAYyYHbIE TIOHSTHS: HAyYHBIN (akT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KiIacCUuPUKalMs, TMEePUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, SIBJICHHUE.

®dusuKa: MaTepus, aToM, OJJIEKTPOH, MOPOTOH, HEUTPOH, HOH, HYKIU],
W30TONbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, (PU3NUECKUE BETUUMHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, MIAHETHI, 3BE3b1, COJHIIE.

buonorus: hborocunTes, npixanue, ornocdepa.

I'eorpadus: armocdepa, rtuapocdhepa, MUHEpaybl, TOPHBIE MOPOJHI,
TMIOJIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYECKas peaKkus

Ilepnonmueckuit 3akoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHCHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOMNOB, Kaiuus, KalblUsi H WX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BemiecTBa: 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
M COCTaBy Yy4YacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TermioBoMy 3ddexrty, mo
W3MEHEHUIO CTETNEHEN OKHMCICHUS XUMHUYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUUYECKUE PEaKIUH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[lonsitue o ckopoctu Xxumuueckoud peakuuu. [lonarue o0 oOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [IoHsITHE 0 TOMOTEHHBIX U TeTepPOTeHHBIX
peakuusx. llonarue o karanmmse. [lonsitne 0 xumuyeckom paBHoBecuu. DaKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOM PEAKIUU U TMOJOKEHHE XHUMHYECKOTO
paBHOBECHSL.

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE ~ PEaKIMU,  dJJEKTPOHHBIA  OayaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBlI€HUE ypaBHEHHI



OKHUCJIUTEIBHO--BOCCTAHOBUTENIbHBIX ~ PEAaKUMUd C  HCIOJIB30BAHUEM  METOJa
AJIEKTPOHHOIO OaJiaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMUALMH. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Kartnonbl, aHMoOHbl. MeXaHH3M AUCCOLMALMKM BELIECTB C PA3JIMYHBIMU BUJIAMU
xuMHuueckoi cBs3u. Crenens quccounanuu. CuiabHbIE U cIa0bIe 3JIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBus NPOTEKaHUs PeaKil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBbIE HOHHBIE YypaBHEHHs peakuunid. CBoiicTBa KHUCIOT,
OCHOBaHMI M COJIEH B CBETE NPEICTABICHUNA 00  SIEKTPOJIUTHYECKON
nucconmanyu. KauectBeHHbIe peakiii Ha MOHBL. [ToHsATHE O rHApoIH3e Coen.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEILIECTB — METAUIOB U HEMETAUIOB (rpadura W anMasa), CIO0XHBIX BEIECTB
(xJopuga HaTpusi), MCCIEIOBAHUE 3aBUCHUMOCTU CKOPOCTH XMMHUYECKON pEeaklnH
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOIHOCTH
pacTBOpPOB BEWIECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, IIEJIOYEed U  COoJeH
(BO3MOXXKHO  MCHOJIb30BAaHME  BHJIEO MAaTE€pUalOB), MPOBEIEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPU3HAKK  MPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJIEHHE ra3a, oO0pa3oBaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pas3iIoKEHHUs, COCIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BELIECTB C TIOMOUIBIO KAYECTBEHHBIX pPEaKUUHd Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeranibl 1 X coeAUHEHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MyuecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHMYECKHE CBOMCTBA Ha MpPHUMEPE  XJIOpa
(B3aMMOJEHCTBHE C MeETaUlaMHM, HEMETaJUlaMH, IlIeJoYaMu). XJIOPOBOJIOPO/I.
ConsiHasg KHCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHE, NMpUMeHeHue. [lelicTBue
XJIOpa M XJOPOBOJAOPOJA HAa OPraHM3M YeJOBEKa. BaxHeilline XJIOpuabl U HX
HAaxXO0/JECHUE B IPUPOJE.

O6mras xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. 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
XUMHUYecKrue cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENU KHUCIOTHBIX OKCHJIOB.
CepnHas kucimoTa, (QuU3HYECKHE W XHUMHYSCKHE CBOMCTBa (00Omme  Kak
MpeCTaBUTENsl Kjacca KHUCIOT M crhenuduueckue). XHUMUYECKUE PeaKIuH,
JEeXKalMe B OCHOBE IPOMBILIUIEHHOTO CIOcCO0a IOJYyYEHUS CEpPHOM KHUCIIOTHI.
IIpumenenne cepHoOUl KUCIOThI. COIM CEPHOM KUCIIOThI, KAYECTBEHHAs PEaKIMs Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ COeIMHEHUH B MHpUpoJe. XUMHUYECKOE
3arpsi3HEHHE OKpYXKAIoIIeH cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUSI.

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
cBOlicTBa (00mME Kak TPEICTABUTENs Kiacca KHCIOT U crhenuduaeckue).
Hcnonp3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopennii. XuMrU4ecKoe 3arps3HeHUe OKPY>KaIOIIeH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO3[yXa, MOYBBI U BOJOEMOB). Docdop,
auiotponHeie Moaudukaruu docdopa, duU3MUECKHME U XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gpu3nIecKre 1 XUMUYECKUE CBONCTBA,
nosyaenue. McnonabzoBanue GocdatoB B kauecTBE MUHEPATBLHBIX YI0OPEHHIA.

O6mias xapakrtepuctuka diaeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHUCJICHUSA.  YTJIEpOJ,  aIOTPOIHBIC
Moau(dUKalMKM, PpacOpoCTpaHEHHE B MPUPOJAC, (PUIMYECKUE U XUMHUYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
dusznueckue W XUMHYECKHE CBOWMCTBA, JCWCTBHE HAa JKUBBIE OPTaHU3MBI,
MOJIyYCHHE U TPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rI00aJIbHOTO TIOTCIUICHHS KJIMMAara, MapHUKOBBIH
addekT. YronapHas KUCaoTa U €€ COoM, X (PU3NYECKUEe U XUMHUYECKHE CBONCTBA,
nojiyueHue W mnpuMmeHeHue. KadecTBeHHass peakinusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIEHHOCTH U CEIHCKOM
XO351CTBE.

[TepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yriepoaa (MeTaH, 3TaH, STUJICH, alleTHICH, 3TaHOJI, TIUIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOYKTHl UX mepepaboTku (OCH3WH), UX pOJib B OBITY W TPOMBIIICHHOCTH.
[TonsTrie 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OelKaxX, yriaeBoJax — U UX
poi B OKM3HM YejloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYECKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenne. CoenuHeHuss KpeMHus B mpupoje. OOmume mnpeacTaBieHUs 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BAHUE B
OBITY, B MPOMBIILJIEHHOCTH. Ba)kHelle cTpouTeabHbIE MaTepualbl: KEpaMHKa,



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

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEAKUMU HA XJIOPUA-HOHBI U HAOIIOIEHNE TPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIMEe (U3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTeHOB U HX COCJAMHEHHH (BO3MOXHO MCIOJB30BaHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHUE C O0Opa3lnaM XJOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpasnaMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCHOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIOTBhI, M3YYEHHE XHMHUYECKHUX CBOMCTB
pa30aBiIEHHOM CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha Cylbdat-
MOH M HaOJII0JIeHWE MpHU3HAaKa €€ MPOTEKAHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOMCTBaMH a30Ta, (ochopa M uX coequHEHUH (BO3MOMKHO MCHOJIb30BAHKE
BUJIEOMATEPUAITIOB), 00pa3IiaMu a30THBIX U (PochopHBIX ynoOpeHui, mosydyeHue,
coOupaHue, pacrno3HaBaHME U HW3YYEHUE CBOWCTB aMMHaKa, IIPOBEICHHE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHMs U PocdaT-uOH U U3yYeHHUE MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIO0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHue Moenen
KPUCTAJUIMYECKNX PEImIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IIPOLIECCOM  aZICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHUBOrasa, MOJIydeHHE, COOMpaHue, paclo3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKMCIIOTO ras3a, MPOBEICHHE KAaUYeCTBEHHBIX pEaKIMil Ha KapOoHAT U
CHWJIMKAaT-MOHbl W U3YYEHHE TNPHU3HAKOB HX NPOTEKAHUsS, O3HAKOMJIEHHE C
OPOAYKIIMEN CHIIMKATHOM TMPOMBIIUICHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe « BaxkHeue HeMeTaluIbl U UX COCTUHEHUSD.

MeTaJsibl 1 MX COCTUHECHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux i3nemeHtoB J[. W.
MenpneneeBa u crpoeHusi atomoB. CTpoeHHE MeTauioB. MeTaundeckasl CBsi3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  psl
HarpspbKeHn MetauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO0Imue
CIOCOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WHM METaIOB, OCHOBHBIC
CIOCOOBI 3alUThl MX OT Koppo3uu. CmuaBbl (CTajab, YYTyH, IIOPATIOMHUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIICHHOCTH.

[lenounble MeTAJIbL: MOJOkeHUe B llepuoanyueckoil cucreMe XMMHUYECKUX
snementoB JI. M. MenaeneeBa, CTpo€HUE MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpusd U Kanus). OKCUIbl U



TUAPOKCUABI HATpusd W KanusA. IIpuMeHeHue IIEenoYHbIX METANIOB U HX
COEIMHEHUM.

[[lenouyno3eMebHbIE METAJUIbl MAarHMid MW KaJbLMW: IIOJIOKEHHE B
Ilepnognueckon cucreme xumuueckux sneMeHToB [[. 1. MenneneeBa, crpoenue
UX aTOMOB, HaXOXJICHHUE B ITpupoie. PU3ndyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseiilve coeauHEHHs Kaiblus (OKCUI, TUIPOKCHUA, COJH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJFOMHHUN: TIOJ1I0)KeHUE B [leproindeckor CUCTEME XUMUYECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHHE aTroMa, HaxoKaeHUE B mpupone. dusmyeckue u
XUMHUYECKHE CBOICTBa amoMuHUsA. AMGOTEepHbIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

XKenezo: nonoxenue B Ilepuonyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B npupone. Pusmyeckue u
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  (BO3MOYKHO
HCIIOJIb30BAaHUE BHUJAEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJECHCTBUSA OKCHAA
KaJblUsl U HATpus C BOJMOM (BO3MOXXHO HCHOJIb30BAaHUE BHJIEOMATEPUAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLIECCA TOPEHHUsS JKele3a B KHUCIIOPOAE
(BO3MOXKHO ~ HCIOJB30BAHME  BUIEOMATEpUAIOB), MPU3HAKOB  MPOTEKAHUS
Ka4EeCTBEHHBIX PEAaKUMH HAa WOHBI: MarHus, KaJbLMs, AFOMUAHHUS, IMHKA, XKEJe3a
(I1) u xenesa (III), menu (II), HaOMOICHHE U OTIMCAHUE MPOILIECCOB OKPAIIMBAHUS
IUTAMEHU WOHAMHM HAaTpHsl, Kajdus W Kaiblus (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIEI0BaHNE aM(pOTEPHBIX CBOWCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCH]IA INHKA, PEIIECHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxunenmue
METAJJIbI U UX COCIUHEHHUS.

XHUMHS H OKpYKAK0IIAs cpeaa

BemectBa m Marepuansl B IMOBCEIHEBHOM JKM3HU 4YeJIOBEKAa. be3omacHoe
MCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momois npu
XUMUYECKUX 0KOTraxX U OTPaBJICHUSX.

XVMMHUYECKOE 3arps3HeHHE OKpykarolehd cpenbl (mpenaeiabHas AOMycTUMas
KOHIIeHTpaius BemecTs, nanee — [1/IK). Poab xuMun B pemieHrn 3K0JIOTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

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

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXImpenIMeTHBIX CBsi3ed MpU H3ydyeHUH XuUMuUM B 9 Kiacce
OCYILIECTBIISIETCS 4YEpe3 HCIIOJIIb30BAHME 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,
TEeOpus, aHalu3, CHUHTE3, KiIaccuukanus, TMEePUOIUUYHOCTb, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEINb, SBJICHUE, IapHUKOBBIM
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®dwuszuka: MaTepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJa, DSJIEKTPUUYECKH 3apsii, MPOBOTHHUKH,
MOJyIPOBOJIHUKH, ~ 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, Omocdepa, IKOCUCTEMA, MUHEPAIbHBIE
yIoOpeHusi, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIECTRA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaTbl, TOPHBIE IOPOAIBI,
HOJIC3HBIE UCKOTIaeMbIE, TOILIIUBO, BOJIHBIE peCypChl.



IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUA IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOTPAMMbl OCHOBHOIO  OOILEro
00pa3oBaHMs JOCTUTAlOTCS B XO0JA€ OOYy4YeHUS XMMHHM B €JUHCTBE Y4YE€OHOU u
BOCIIMTATEIBHOMN JEATEIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMA POCCUHMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSIMHM, NPHUHATHIMUA B
oOuiecTBe MpaBUJIaMU M HOpPMaMu IIOBEIEHUS U CIOCOOCTBYIOT IpOIleccaM
CaMOIO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AUN O0YIArOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXAIOT  T[OTOBHOCTH  OOYYaroOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUW W
pacIlIMpeHne OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCIUTAHUA:

LIEHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U Hay4YHOMY HAcCJICIHI0, MOHMMAaHWS 3HAYEHUS XWMHWYECKOM HAayKH B JKU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHOU HMH(OpManuen o
MEPEAOBBIX JIOCTHXKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa 1 OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

OPENCTAaBICHNS O COLHMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEeIbCKOM, TBOPUYECKOW M JAPYrMX  BHOAX
NEeSATENBbHOCTH, TOTOBHOCTHM K Pa3HOOOpPA3HON COBMECTHOW [EATEIbHOCTH MpH
BBIMOJHEHUH Y4YEOHBIX, IIO3HABATENbHBIX 3a]a4, BBIIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX IMPOEKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIM B IIpollecce H3TOM y4eOHOW MAEsITeNbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBEIECHHE U TMOCTYIIKM CBOMX TOBApHUIIEH C MO3ULHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI IOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSL:

MHPOBO33PEHYECKUE TMPEACTABICHUS O BEIIECTBE M XMMHUYECKOW DPEaKLIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTaBIIAIOLIME
OCHOBY JUIsl IOHMMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aWMOCBS3SX YEIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

ITI0O3HABATEJIbHBIE MOTUBBI, HAIPaBJICHHBIE HA IMMOJIYYEHUE HOBBIX 3HAHHMM IO
XUMUHU, HEOOXOJIUMBIE IS OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIIECCOB W SIBICHUIA,
MO3HABATENbHON, MH(POPMAIMOHHON W YUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHON pabOThl ¢ y4eOHBIMHU TEKCTaMH, CIIPABOYHOM



JUTEPATYPOH, JOCTYMHHIMH TEXHHYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEepeC K OOYYCHHIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEA0BATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaJIbHCUIILIEM;

4) opMupOBaAHHSA KYJIbTYPHI 310POBbSI:

OCO3HAaHUE I1IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJECACTBUNA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHIOTPEOJICHUS aJKOroJisi, HAPKOTUKOB, KypEeHHUSI),
HEOOXOJUMOCTH COONIOJICHUS] MpaBuid O€30IMacHOCTH TpH  OOpallleHHH ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOT0 BOCIUTAHMS :

UHTEpEeC K MPAKTUISCCKOMY M3YYCHHUIO TPOoPeCcCHil U Tpy1a pa3IudHOTo poja,
YBOXEHHE K TPyAYy M pe3yJibTaTaM TPYAOBOM NESATEIBHOCTH, B TOM YHCIJIE Ha
OCHOBE TIPUMEHEHHUSI MPEAMETHBIX 3HAHUN 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) 3K0JI0rH4ecKOro BOCIUTAHMUS

AKOJIOTHYECKH I1eJIec000pa3HOe OTHOIIECHHWE K TMPHPOJEe 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,
YIPOXKAKOIIKUX 3JJOPOBBIO U KU3HU JIOIEH;

CITOCOOHOCTH TPHMEHSATHh 3HAHMS, TOJIydaeMble TIPH U3YYEHUH XUMHH, JJIS
pEILIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJIHOM CPEIIOW, IS TIOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYphl, OCO3HAHUS TIJ00aIbHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEM M IMyTeH WX PEIICHUs] MOCPEICTBOM METOJIOB XHMHH,
3KOJIOTUYECKOI0 MBILJIEHHS, YMEHUS PYKOBOJCTBOBATHCA UM B IO3HABATEIILHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeranpeaMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMBIC IS
dbopMHUpOBaHUS MHUPOBO33pEHHUsI OOIIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
MIPUHITUTI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX TIpeAMeTax W IO3BOJISIIOT Ha
OCHOBE 3HAHUHM U3 ATHUX MPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O I€JIOCTHOM



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

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

ba3oBble j1ornyeckue qeicTBUs:

YMEHHUSl MCMOJb30BATh NPHUEMBI JIOTHUYECKOTO MBIILIIEHUS TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHHA (BBIIETSATH UX XapaKTepHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHUS JI OOBSCHEHUS OTIETbHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHS U
KpUTEpUH [JIs1 KJIacCU(UKAIIUM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUUMHHO-CIIEACTBEHHBIE CBSA3M MEXIAY OOBEKTaMHU H3yUCHHS,
CTPOUTH JIOTUUECKHE PACCYXKIEHUS (MHIYKTUBHbBIC, JCAYKTUBHBIE, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TMPUMEHSATH B TMPOLECCE IMO3HAHUA TMOHATHUS (MPEIMETHBIE U
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 MOJICNIbHBIX MPEJCTABICHUIN BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKH W3Yy4aeMbIX O0BEKTOB — XUMUUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEJACTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckme 1eiCTBUS:

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

MPUOOpPETEHUE OMbITa MO I[JIAHUPOBAHWIO, OPraHU3allUd U TMPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOmoAaTh 3a XOJOM Tpollecca,
CaMOCTOSITEIIFHO MPOTHO3UPOBATH €0 PE3yNbTar, (OPMYIUPOBATH 0OOOIICHHS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMNbITAa, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HH(OpPMAIIHIO
Pa3IUYHBIX BUJOB U (HOPM TPENICTABICHHUS, MTOTYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JTUTEpaTypa XUMHYECKOTO COJIEP)KaHUS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHYECKU OIEHUBATh IMPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MH(POPMALIHIO;



YMEHHE MPUMEHSATh Pa3MYHbIE METOJbl U 3alpoChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUA,
OBJIaJICHUE KYJIbTYpPOI aKTUBHOTO MCIOJIb30BAHHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANbHYIO (pOpMy mpecTaBiieHuss HHPOpPMAIHA U
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECIO0XHBIMU CXEMaMH, JuarpaMMaMu,
IpyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJNIb30BaTh W AaHAJIM3MpPOBaTh B TMpolecce y4uyeOHOW U
HCCIIEIOBATENLCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBAa M TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOMIEH MPUPOTHON
Cpebl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIE YUeOHbIe AeiicTBHUS:

YMEHHs 3aJaBaTh BOIPOCHI (B XOjA€ aAuaiora U (WiIu) AUCKYCCHUH) IIO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEIFHO BBITIONHEHUS TPEIOKEHHOHN 3a/1a4u;

YMEHHSI  TPEJICTaBISITh  TOJYYEHHBIE  PE3yNbTaThl  MO3HABATEIHbHOM
JACSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IMPE3CHTAIUIO
PE3yNbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOTO OIbITA,
nabopaTopHOI pabOTHI IO UCCIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOMU
MO3HABATEIPHOM M WCCIIEOBATENbCKOM  NIEATEIBHOCTH TPU  pEHICHUU
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiii (00cyxneHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIC HITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JEWCTBHUH, OIpeneJeHHe KpPUTEpUEeB IO OILIEHKE KauecTBa
BBITMIOJTHEHHOMN pabOThl U JpyTHe).

PeryasiTuBHbIEe YHUBepcaabHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENbHO OMNpEAeNATh LENH JeATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NesITeILHOCTD, BRIOUPATh Hanbonee 3PpeKTUBHBIC CIIOCOOBI peleHns Y9eOHbIX U
MO3HABATEIbHBIX 337a4, CaMOCTOSITEIBHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIM aJITOPUTM  JEWCTBUM IIPU  BBINOJHEHUM 33aJaHUNA C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHMNM 00 M3ydyaeMbIX OOBEKTaX — BELIECTBAX MU PEaKLHUsX,
OLICHHMBATh COOTBETCTBUE TOJYYEHHOIO pe3yJibTaTa 3asBJICHHOW 1€/, yMEHHE
MCTIOJb30BaTh U aHATM3UPOBATH KOHTEKCTHI, MPEAJIaraeMbIe B YCIOBUH 3aJaHHIA.

MNPEIAMETHBIE PE3YJIBTATbBI

B coctaBe mpeaMETHBIX pPE3yNbTATOB 1O OCBOCHHUIO 00S3aTEILHOTO
COJIep’KaHusl, YCTAHOBIIEHHOTO JaHHOW (eaepanbHOi paldouell mHporpaMMmoi,
BBIJICIISIFOT: OCBOEHHBIE 00YYAIOIMIMMUCS HAYYHbIE 3HAHUS, YMEHHSI U CTIOCOOBI



NEUCTBUN, crnenupuiecKkue [ TpeAMETHOW obmactn «XuMHS», BHUIBI
NEATEIBHOCTH MO  MOJYYEHWI0 HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

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

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD 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, IJIEKTPOOTPHULIATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccu(ukaius peakiuil: peakiuu
COCAMHEHUs, PEAaKUUU PA3JIOKEHUS, PEAKIUH 3aMEIICHHS, pPEaKIUU
o0OMeHa, K30~ U SHJIOTEPMHUYECKHE PEAKIINH, TEIII0BOU 3 (PEKT peakiuu,
AIpO aTOMa, SJEKTPOHHBIA CJIOM aToma, aTOMHAas OpOUTallb, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSpPHAs KOBAJICHTHAs! CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TporeHTHAsE KOHIIEHTPAIlUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMWYECKUX TMOHATHH U
MIPUMEHSTh ITU TIOHATHUS MPU OMMCAHUM BEIIECTB U UX MPEBPAICHU;

e HCMOJb30BATh XHMHUYECKYI) CHUMBOJHUKY J[UIsI COCTaBJICHHS (HOpMYyJT
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUIA;

e OIpEAENATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COCIUHEHMUSX,
NPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEOUHEHHUM MO
dbopMmynam, BHA XUMHUYECKOHM CBsI3M (KOBAJIGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbica Ilepunonndeckoro 3akoHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHYECKUX AJIEMEHTOB OT MX moJjiokeHus B Ilepuonnueckoil cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4YE€HUs, 3aKOHAa ABOTaapo;

e OINKCBHIBATH M XapaKTepu3oBaTh TaONMMuHylO Gopmy Ilepuogndeckoi
CUCTEMBbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpymnmna (b-rpynma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCUTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckass cucteMa xumudeckux a3nementoB J[. .
MeHzeneeBa» ¢ 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 peakiuu (10 YKMCIy UM COCTaBY YYacCTBYIOIIMX B pPEaKIHUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/Ias ONUCAHUE TPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUSI XHWMHUYECKUX TMPEBpAIICHUI B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIIBHYIH) MOJIEKYJSIDHYIO W MOJISIPHYIO — MaccChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »JJIeMEHTa 10 (dopmyse
COEIMHEHHSI, MaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, POBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOUN peaKinu;

MIPUMEHSITh OCHOBHBIE ONEPAIIMN MBICIIUTEIIBHOU JIEITEIIbHOCTH — aHaJU3
U CUHTE3, CpaBHEHHE, 00OOIIECHUE, CHUCTEeMATU3aIlMIO, KIacCU(UKAIUIO,
BBISIBIICHUE MPUYUHHO--CJIEACTBEHHBIX CBSA3EH — ISl U3yYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHBbIE METOIbI
MO3HAaHUS — HAOMIOAEHUE, W3MEPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBII U MBICIICHHBIN);

cledoBaTh  IMpaBWJIaM  MOJb30BaHUS  XUMHYECKOM  TOCYyIOW U
nabopaTOpHBIM 00OpPYIOBaHMEM, a TakKe TNpaBWiIaM oOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH TIO BBITIOJTHEHHUIO
JTa00OpATOPHBIX XUMHUYECKUX OIBITOB M0 TOJYYEHHUIO W COOUpPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpOJa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHUE  OKCIEPUMEHTHI  TI0
pacno3HaBaHHUIO PACTBOPOB HIEJIOYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(makmyc, hbeHondTaienH, METUIIOPAHK U IPYTHE).

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

PacKpbIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX ITOHATHUH: XUMWYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, aHWOH, IMPOCTOE BEIIECTBO,
CJI0KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIEHB
OKHUCJICHUS, XUMUYECKasl PEAKIUs, XUMUYECKAs CBSA3b, TEIJIOBOU AP(DEeKT
peakimu, MOJb, MOJSPHBIA  00BEM,  pPACTBOP,  DJIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTAYECKAS] AUCCOLUUALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMBbIE U



HeoOpaTUMbIE pPEaKluu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHHE M  BOCCTAHOBIICHHUE,
aloTponus, aMmpOTEepHOCTh, XUMUYECKasi CBA3b (KOBaJCHTHas, MOHHAS,
METa/lInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3Hus METaslioB,
CIUIaBBbl, CKOPOCTb XHWMHYECKOW pPEaKUWd, NPelebHO I0ImyCcTHMas
koHuenTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSATH ITH NOHATHS IPY OMUCAHUU BELIECTB U X NPEBPALLECHU;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY [UISI COCTaBleHUS (HopMyl
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

ONpENENsITh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCAMHEHNAX PA3JIUYHOTO COCTABa, MPUHAMIEKHOCTH BEHIECTB K
onpeAeNéHHOMY KJIacCy COEIMHEHUH 1Mo (opMmynaM, BUA XUMHYECKOM
CBA3M (KOBaJCHTHAs, MOHHAs, METAJUIMUECKas) B HEOPraHUYECKUX
COCIMHEHHUSIX, 3apsij MOHA M0 XMMUYECKON (opMylie, XapaKTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTALTMYECKON
PEIETKM KOHKPETHOTO BEILECTBA;

packpeiBath cMbichn llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUChIBaTh U XapaKTEepU30BaTh
TabnuuHyo (opmy Ilepuoanueckoil cuCTeMbl XMMUYECKUX AJIEMEHTOB:
pa3nuuaTh MOHATUS «IJIaBHas noxarpynna (A-rpymma)» U «noOodHas
noarpynna (b-rpynma)», Manple W OonblMe NEPUOABI, COOTHOCHUTH
0003HAauUEHHUsA, KOTOpbIE MMEIOTCA B MEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsia  sjapa, oOO0IIee 4YHCIO DJJIEKTPOHOB U
pacmpeneneHue WX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COEAUHEHUI B
npejesiax MajiblX MEPUOAOB M IJIaBHBIX MOATPYII € YYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUECKHUE 3JIEMEHTbhI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuud (10 YMCIy U COCTaBy YYacTBYIOLIMX B pPEAKLIUU
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
IIpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHMI COOTBETCTBYIOILUX
XUMHUYECKUX PEaKIIUM;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW JHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHNS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS pEaklWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MTOCPEJICTBOM COCTABJICHUS JJICKTPOHHOTO OalaHCa dTUX PEaKIIHii;
IIPOTHO3UPOBAaTh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHX TIPEBpAlICHUH B Pa3IUIHBIX
YCIIOBHUSX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO — MacChl
BEIIECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO JJeMeHTa 1o Qopmyiie
COCIMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XMMUYCCKOU PEaKInu;

coOMoaTe  TpaBWJIa  IOJb30BAaHUS  XHUMHYECKOM  MOCYIOM u
7a00opaTopHbIM  000pyIOBaHUEM, a TakXKe TMpaBwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBIOJHEHUIO
7a00paTOPHBIX XWMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa U yTIIEKUCIIOTo ra3a);

IPOBOJMNTh  PEAKIIUM,  IOATBEPKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMHUI-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHA-UOHBI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAJIOB, IPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIC OIEpPAlIMHM MBICIUTEIBHON JEATCIIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3¢H — I M3YyYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbl TO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICITUPOBAHUE, DKCIICPUMEHT (peajabHbId H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB
Ne HaumeHoBaHMe pa3ie/ioB U DJIeKTpOHHbIe (LM (ppoBbIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. [lepBonavajibHbIe XUMHYECKHE 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

Hroro no paszneny 20

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

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

' M COJISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBAHHUSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCCBhI 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.
XuMnueckas cBsizb. OKHCIANTETbHO-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
bubnuorexa [JOK
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

KoJsimyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [loBTOpEeHue u yrayOnenue 3HaHUN 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.eds00.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
' XUMHYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3znen 2. Hemeranibl 1 MX cOeIHHEHUS
21 OO0m1as xapaKTepuCTUKa XUMUYECKHUX 4 0 1 bubnmnoreka [JOK
' siementoB VIIA-rpymnms. anorenst https://m.edso0.ru/7f41a636
OO0m1as xapaKTepuCTUKa XUMUYECKHUX
2.2 3J'IeMeHTO§ VIAI-)r nel. Cepa u e 6 0 0 bubmorexa HOK
' PYHHRL &P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO0mmast XxapaKTepUCTHKA XUMHUIECKUX
2.3 Z-)J'ICMCHTO]S VA-? nnbl. A30T, pocdop u ux 7 0 1 bubmorexa [JOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO01mmast XapaKkTepUCTHKA XHMUIECKHX
2.4 3JIeMeHT01f IVAI-)F Tkl YTIEpoa u 8 1 2 bubmmorexa [IOK
' . PYIIIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH ¥ WX COCTHHCHUS
Wroro mo pazaeny 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 Baxkuelimme MeTaiuibl U UX COEIMHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pazaeny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
bubnuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YeJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumun. Posb XumMuu B KU3HH 1 0 0 bu6nuoreka [IOK
yeJioBeka. Tesna u BeniecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c
9 IlonsaTue o MeTo1ax MO3HAHUA B 1 0 0 bubnuorexa [JOK
XUMHH 05.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTueckas padorta Ne 1 «[IpaBuna
3 paboTHI B TaOOPaTOPUHU U IPUEMBI 1 0 1 bubnmoreka [JOK
oOparieHus ¢ J1abopaTopHbIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTteie BemecTBa U cMecH. CrocoObl 1 0 0 bu6nuorexa [IOK
paszeneHus cMeceu 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
8 . pHMED 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOU COJIN)»
but6mmorexa [{IOK
6 A 1 0 0
TOMBL H MOTSKyIH 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
5 XuUMHUYECKHUe AJIEMEHThI. 3HAKH 1 0 0 but6mmorekxa [IOK
(CHMBOJITBI) XUMHUYECKUX DJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
but6mmorekxa [IOK
8 IT 1 0 0
POCTRIC ¥ CHOAILIE BellievTpa 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
but6mmoreka [IOK
9 A - 1 0 0
TOMHOMOICKYILAPIOS yaetue 03.10.2023 | 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.

10 Xumnueckas popmyina. BaieHTHOCTD bubmioreia LIOK
pMy:Ia. 03.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OtHoOcHTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIPHAS Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuorexa [JOK
9JIEMEHTA B COCMHEHUU 10.10.2023 | https://m.edsoo.ru/ffod350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DdusznyecKkrue 1 XUMHUYECKUE SIBICHUA. bubnuorexa [JOK
XuMHUYecKast peaKiius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUS bubnmoreka [JOK
XUMHUYECKHUX PEaKIIHiA 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnmnoreka [JOK
XUMHYECKUE YpaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Boruncnenus konm4yecTa, Macchl
17 BEIIIECTBA 110 YPABHEHUSIM XUMHUYECKUX brbmorexa [JOK
n . P 31.10.2023 | https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukaiys XuMU4ecKuX peakiuii
18 (coemuHeHus, pa3IoKEHUS bubmorexa HOK
A b : 31.10.2023 |  https://m.edso0.ru/ff0d334
3aMeIIeHus, 0OMeHa)
M. B.JI — yu€HBbIii-
19 9H HKH:IIIV;O}II{Z(;OBO6O6YII ZI::: u brbmorexa [JOK
H AT Hf 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHUIA
20 KonTtponbHast padora Nel o teme bubmumoreka [IOK
«BemiecTBa U XUMUYECKUE PEAKIIUN» 07.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmechk razos. Coctas bu6nunorexa [JOK
Bo3nyxa. Kucnopon — snemenT u 14.11.2023 | 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
poXia \peart : 14.11.2023 |  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
C 0
R — BuGnorera LIOK
H1abopatop POMBIILL ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XMMUIECKOI
pEaKUHH, TOHATHE O bubnmnoreka [JOK
24
TEPMOXUMHYECKOM YpaBHEHHUH, 3K30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHJIOTEPMUYCCKUX PEAKITHSIX
25 | Supmmcnme s enoentn or Brtmorera LIOK
P A%, 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[Tpaktryeckas padora Ne 3 o Teme
26 «ITomyuenne u coOMpaHue KUCI0poIa bubmorexa HOK
T . P poAd, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u nipocroe bu6muoreka [IOK
BelecTBo. HaxoxaeHue B mpupoe 05.12.2023 |  https://m.edsoo.ru/ff0d4dd0
28 duznyeckne 1 XUMUIECKHIE CBOMCTBA bubmmorexa [JOK
Bojiopona. [IpumeHeHue Bogopoaa 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE O KMCIOTAX U COJAX bubmorera HOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
Crioco0sI ToTydeHust BOJAOPO/Ia B bu6nunorexa [JOK
30
naboparopun 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpaxkTrueckas padota Ne 4 o Teme
31 «[lomydenne u coOupanue BoI0poaa bubnmorexa LIOK
. ’ 19.12.2023 | https://m.edsoo.ru/ff0d4f42

M3yYEHHE €r0 CBOMCTB)



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

MonsipHslii 00bEM Ta30B. 3aKOH

bu6nuoreka [IOK

32
ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Breruncienns o0b€Ma, KOIU4YeCTBa
33 BEIIIECTBA I'a3a 10 €r0 U3BECTHOM bubmorexa HOK
. N Y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
B 68
34 b;zI;I{ZJII{iI}}I(P)M :a; er: i; 2:)3:1?02: 3aKOHA bubmorexa HOK
YpaB peAi 26.12.2023 | https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 ®du3nvecKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
MHAMKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HacklieHHbIe
37 u HIGI:HaCBIpeHHLII; aCTBOPBI B bubmorexa HOK
B pacTBOpEL. 16.01.2024 |  https://m.edso0.ru/ff0d5b40
MaccoBas 105151 BeIIeCTBa B pacTBOpe
[TpakTryeckas padora Ne 5 o Teme
38 «ITpuroroBiieHrE PaCTBOPOB C bubmuorexa [JOK
ompeIeIEHHON MacCOBOM JT0JIeH 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 Konrponbnas padora Ne2 no teme bu6muoreka [IOK
«Kucnopox. Bomopoa. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIus, bu6nunorexa [JOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
H .
41 ctommax, octomx u aviborepin Brbamotexa LIOK
’ p 30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnmnoreka [JOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
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[TonydyeHnue 1 XMMHYECKHUE CBOMCTBA

bu6nuoreka [IOK

43
OCHOBaHUM 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kitaccupukanus, bubnmnoreka HOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TomydyeHue U XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
C :
15| cootmomm o bitGmmorera LIOK
. i ’ 13.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIMHECHUIN»
48 I'eneTnyeckas CBsA3b MEXAY KJIacCaMU bubmmnoreka [JOK
HEOPraHMYECKUX COCAMHEHUN 20.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTHu3alus bubnmoreka [JOK
3HAHHHA 27.02.2024 | https://m.edsoo.ru/00ad9ch2
- 'I'<(())HTpOJ'II>Ha$I pabota Ne3 o Teme BuGmorexa LOK
CHOBHHGVI:MCCH FICOPTATIITCCIX 27.02.2024 | https://m.edsoo.ru/00ad9ela
COETMHEHU N
[TepBbie MOMBITKY KIacCUPUKAITUN
51 XUMUYECKHX dJIeMEHTOB. [loHsTHE O bubmmorexa LIOK
' 05.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOdHBIX SJIEMEHTOB
H o
52 HZPESHE:ZEE:: jlj;(::Mz XUMHYECKUX brbmorexa [JOK
pHOA 05.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MeHnaeneeBa
53 [Tepuoasl, TPy, TOATPYIIIIHI bubmorexa [JOK
PHOGL TPYIHEL HOXTPY 12.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CoCTaB aTOMHBIX

bu6nuoreka [IOK

54
sanep. M3oronsl 12.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI09eK
55 aToMoB 31eMeHTOB [leproanaeckoi bubmorexa HOK
pHo 19.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menaeneena
XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
56 .
[lepuonnueckoii cucreme /1. U. 19.03.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3akoHa
57 JUISl pa3sBUTHs HAYKH U npakTuku. 1. 1. bu6nuoreka [IOK
MenpeneeB — y4é€HbIii, negaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHYECKUX IJIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b brbmorexa [JOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHast mosisipHasi Xumuueckas bu6muoreka [IOK
CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenosisipHasi XuMH4UecKas bu6muoreka [IOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CteneHb OKUCIICHUS bubmorexa [JOK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakun 23.04.2024 | https://m.edso0.ru/00adb076
64 OKHUCITUTENTN U BOCCTAaHOBUTEITH bubmorexa TIOK
23.04.2024 | https://m.edso0.ru/00adb076
65 Kontponbnas pabora Ned o Teme bubnuorexa [JOK
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«Ctpoenue aroma. XuMudecKast 30.04.2024 | https://m.edsoo.ru/00adb486
CBSI3b)»

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

cucTeMaTH3alys 3HaHUH 30.04.2024 | https://m.edsoo.ru/00adb33c

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

cHCTeMaTH3alus 3HaHUH 14.05.2024 | https://m.edsoo.ru/00ad9ch2

68 PesepBHblit ypok. O6o01IeHNE U 1 0 0 bu6mmoteka [IOK

cHUCTEeMaTH3aIlusl 3HAaHUH 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68 4 6
I[TPOI'PAMME
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Jdara nupposbIe

Tema ypoka Konrpoasnbie | IIpakTuyeckue
n/n Bcero u3ydeHusi | oOpasoBaTelbHbIE

padoThI padoThI
pecypcsl

Ilepnonnueckuil 3aKoH.

1 [lepuoanueckas cucrema 1 0 0 bubmmnoreka [JOK
XUMHYECKHX 3emeHToB J1. 1. 06.09.2023 |  https://m.edsoo.ru/00adb59e
Menneneena
3

2| caoticrn xnarsccrans everron 1 0 0 BrGmorera LOK

. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX EPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bu6muoreka [IOK
HEOPTaHMYECKHUX BEIICCTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl XuMHu4yecKkoil CBSI3U U THUIIBI 1 0 0 but6mmoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
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Kontponbnas padota Nel mo teme

5 (v
«[ToBTOpEeHUe u yruyOiaeHue 3HAHHA 90.09.2023
OCHOBHBIX pa3/iesioB Kypca 8 kiacca»
6 Knaccugukanus XuMmuaeckux bubnuoreka [IOK
peaKIuii 1Mo pa3IMIHBIM IPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
Ilo € 0 CKOpoC €CKOM
7 eaiHTI:IH HOHﬂpTHeT: ::LZT;HHH: u bubmmorexa LOK
PEAKIIHH. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKITUIX
[TousiTHe 0 XUMHUYECKOM
aBHOBecHU. PaKTOPLI, BAUSIOIINAE
8 fla CKOpOCTb XI/IMI/I‘ISCKOP'I €aKINU U bubmorexa LOK
p p 27.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHNE XMMHYECKOTO
paBHOBECHs
9 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE bu6nuorexa [JOK
peakuumn 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHYECCKON
10 Hcfo na MHpCI/mLHLIe U cia0blie bubmmorexa [TOK
A HHATH. 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnsle ypaBHEHUS peakIUi bubnnorexa LIOK
P peartt 11.10.2023 | https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMH B CBETE NPEACTABICHUI bubnuotexa [JOK
00 PIIEKTPOIUTUIECKON 11.10.2023 |  https://m.edsoo.ru/00add5d8
JIMCCOLIUAIHA
XuMHUyecKkre CBOMCTBA COJIei B
13 CBETE MPEACTABIEHUH 00 bubmmorexa [IOK
p N 18.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOLUALINN
14 ITonsTHE O TUAPOIU3E CONEH bubmmoteka [IOK
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18.10.2023 |  https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cHCTeMaTH3aIus bubnmnoreka HOK
3HAHUU 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Penienne 3KcriepuMeHTaIbHBIX bubmorexa HOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3aau»
K 6ota No2
17 «;EZII(): H(I))JII{Ij”}rII/Ip‘feC(I);i I/ICZ(()) TIf;VI im bubmmorexa [JOK
b A LAt 08.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKHE PEaKIuu B paCTBOPAX»
OO01as xapakTeprCcTUKa FraJIOr€HOB.
18 XI/III\I/_[IHQGCKI:/IG CBrc))fICTBa Ha TIpuMepe bubmmorexa LIOK
PUMEp 08.11.2023 | https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopon. ComnsiHasi KUCIOTa,
19 XI/IMII/)IIIGCIfl/Ii) CEOﬁCTBa MoJTy4YeHune bubmmorexa [JOK
> HOTYH ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTuyeckas pabora Ne 2 o Teme
20 «ITomydeHue coNsTHOM KUCTOTHI bubmmorexa LIOK
ya . . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
U3y4YCHHE € CBOWCTBY
Brruncnenus no ypaBHeHUSIM
21 XUMHYECKHUX PEaKIUi, €CIIA OJTNH U3 bubmorexa [JOK
p ’ 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO6mrast xapakTeprucTHKa SJIEMEHTOB bubnmoreka [JOK
VIA-rpynnel 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbeie MOIUGUKAIIUN CEPHI.
93 HaxoxneHnue cepel U €€ coeAMHEHUN bu6muoreka [IOK
B Ipupozie. XMMHYECKHE CBOWCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBogopo/, cTpoeHue, bubnmoreka [JOK
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(hU3MYECKre U XUMHUYECKUE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KUCIOTa
25 (bmntzlleacng U xmfnqecxne ’ bubamorexa LOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHE
XUMUYECKHE peaKkllui, JIexKallnue B
OCHOBE MPOMBIIIICHHOTO CTI0c00a

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bu6nuoreka [IOK
XUMHUECKOE 3arpsi3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’Karollen cpebl COeTUHEHUSIMU
CephI

97 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bubnuorexa [JOK
MPOAYKTA PEaKIHH 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa SJIEMEHTOB

28 VA-rpynisl. A3oT, bubnmnoreka [JOK
pacmipocTpaHeHue B MPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeeab
(du3nUYecKre 1 XUMUIECKHE CBOHCTBA
AmMmuak, ero GpU3nM4ISCKHe 1

29 XUMHUYECKHE C(113)OI>'ICTBa MOJIy4YEHHUE U Bubmiorexa LIOK

’ 20.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas pabora Ne 3 mo Teme
30 «I?IOJ'IyT{eHI/Ie alxlffMI/IaKa U3Y4YEHHE ETO bubmiorexa LIOK
y ’ 20.12.2023 | https://m.eds00.ru/00adf180
CBOMCTB»

31 A30THAas KUC0Ta, €€ pru3nuecKkue u bubmuoreka [IOK
XUMHUYECKHUE CBOMCTBA 27.12.2023 | https://m.edso0o.ru/00adf306
Hcnons30BaHWe HUTPATOB U COJICH

30 aMMOHUS B KaU€CTBE MUHEPAIIBHBIX bu6muoreka [IOK
ynobpenuit. Xummuaeckoe 27.12.2023 | https://m.edsoo.ru/00adf518

3arpsi3HEHUE OKPYIKAIOMICH Cpebl
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COCIUHCHUAMHU a30Ta

docdop. Oxcun pochopa (V) u

33 ¢dochopnas kucnora, puznyeckue u bubmioreia LIOK
P . 10.01.2024 |  https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOUCTBA, OJyYCHHE
Hcnons3oBanue pocdaros B
34 KaueCTBE MUHEPATbHBIX YI0OPECHUH. bubnmnoreka HOK
3arps3HEHUE IPUPOTHON CPEJIbI 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Yy ,
3 | mpupose, drsticcine n e buiorera LIOK
P P Ae 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOHCTBa
Oxcunpl yriaepoaa, ux pusuueckue u
36 XUMHUYECKHE CBOMCTBA. bubmuorexa [JOK
DKosorndeckue mpoOIeMsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHJoM yriepoza (IV)
37 VYronbHast KUCHOTA U €€ CONu bubmiorexa LIOK
© co e o 24.01.2024 | https://m.edso0.ru/00ae006¢
ITpakTuyeckas padora Ne 4 o Teme
38 "[losnydyeHue yriaekuciaoro rasa. bu6muoreka [IOK
KagecTBeHnHast peakius Ha KapOOHaT- 24.01.2024 | https://m.edsoo.ru/00ae027e
noH"
59| oprammaconn seteetsmt Kk biorera LIOK
P H 31.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 Kpemuuii u ero coequHeHus bubmmorexa LIOK
P A 31.01.2024 | https://m.eds0o.ru/00ae080a
a1 [IpakTuueckast pabora Ne 5. bubmuoreka [IOK
Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 07.02.2024 | https://m.edsoo.ru/00ae0bf2
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no TeMe «BaxkHeillne HeMeTaJuIbl 1
UX COEIMHEHUS

Kontponbnas padota Ne3 o teme

bubnmoreka [IOK

42 «BaiHeHLIE HEMETAIBI 1t HX 07.02.2024 | https://m.edsoo.ru/00ae0e18
COETUHEHUS»

OO01mas xapakTepucTHKa
XUMHYECKHUX IJIEMEHTOB —

43 MeTaJI0B. MeTainuecKkas CBs3b 1 bubnuorexa [JOK
METaJJINYeCKasi KpUCTaUIMYSCKas 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKre CBOMCTBa
METAJIJIOB
XUMUYEeCKHEe CBOMCTBA METAJIIIOB.

44 DNEKTPOXUMHUECKUN Psift bubmmorexa LIOK

N 14.02.2024 |  https://m.edso0.ru/00ael1156
HaINpPsDKEHUH METaJIOB
OO1u11e criocoObl MOTyYeHHS
MetayuioB. CriiaBel. Beraucienus mo
45 YPaBHEHUSIM XUMHUECKHUX PEaKIIU, bubmmorexa LIOK
21.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJIEPKUT
MIPUMECH
46 IToHsATHE O KOPPO3UH METAIITIOB bubmmorexa LIOK
21.02.2024 | https://m.edsoo.ru/00ae1278
but6mmorexa [IOK

47 [enotmere MeTa el 28.02.2024 | https://m.edsoo.ru/00ae14b2

48 OKcHIBl ¥ TUIPOKCUIBI HATPUS bubnmoreka [JOK
KaJIust 28.02.2024 | https://m.edsoo.ru/00ae14b2

49 [lemoyHO3eMeENbHBIC METAILTBI — bubnmnoreka [JOK
KaJIbLIUI U Mardum 06.03.2024 | https://m.edsoo.ru/00ael15e8

50 Baxuerime coeTMHEHUS KaJIbITUS bubmuorexa [JOK
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06.03.2024 |  https://m.edsoo.ru/00ae15e8
51 O06o001IeHNne U cUCTeMaTH3aIUS
3HaHUH 13.03.2024
JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
52
yCTpaHEHUs 13.03.2024 | https://m.eds00.ru/00ae1886
s ?;?-KTH%CKM pabota Ne 6 o :FGMG BuGmorexa LIOK
eCTKOCTI’HBOHH fMeToast ee 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnuorexa [JOK
54 A
FHOMIHITH 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bu6nuoreka [IOK
THJIPOKCHIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 X
eAes0 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIM XKene3a bubnmnoreka [JOK
(1) u xene3a (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06001eHne U cucTeMaTH3alus
3HaHUI 10.04.2024
[TpakTryeckas padora Ne 7.
59 Pemrenne sxcriepruMeHTANBHBIX 3a/1a4 bubmmnoreka [JOK
o Teme «BakHeime MeTaubl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Brruncnenus mo ypaBHeHUSIM
XUMHAYECKHX PEaKIUii, €CIT OJIH U3
50 peareHToB J1aH B U30BITKE WU bubmumoreka [IOK
COJICP)KUT TpUMecH. Berauciienus 17.04.2024 | https://m.eds00.ru/00ae1750

MAacCCOBOM JI0JIM BBIXOJa MPOIYKTa
peakuuu



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001IeHYE ¥ cCUCTEMATU3 AU

o 3HaHUH 1 24.04.2024
Kontponbnas padota Ne4 o teme
62 i 1
«Baxknele MeTauibl U UX 94.04.2024
COETUHEHUS»
BemwectBa u marepuassl B bubnuoreka [IOK
63 . 1
IIOBCEAHEBHOM XKU3HU YEJIOBEKA 15.05.2024 | https://m.eds0o.ru/00ae3f50
XHAMHMUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
64 . 1
OKpY’Karolen cpepl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubnmnoreka [JOK
AKOJIOTUYECKHX TIPOOIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PezepBHblil ypok. O6o01IeHNE U 1 bu6mmoreka [IOK
cUCTeMaTH3alus 3HAHUH 22.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O6006111eHNE U 1 bu6muoreka [IOK
CHCTEMAaTH3alus 3HAaHUH 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eH1E U 1 bu6muoreka [IOK
CHUCTEMATH3aINsI 3HAaHUH 29.05.2024 | https://m.edsoo.ru/00ad9ch?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA

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

» Xumus, 9 xknacce/ I'abpuensta O.C., OctpoymoB N.I'., Cnankos C.A.,
AxrmmonepHoe o61mecTBo «M3aatenbeTBo «IIpocBemieHues

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

MCTAJIJIOB

METOJAUYECKUE MATEPUAJIbBI JISA YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIi-ypOBEHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOTI0-00111€T0-00pa30BaHusl. -

Meroanueckoe-mocooue-misa-yunrens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/

