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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XWUMHUHM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNnbHO MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe deaepaibHONM padodeil MporpamMMsl
BOCITUTAHUA ¥ C YIETOM KOHIICTIIIMH TPETIOaBaHUs YYeOHOTO TIPeaMETa « XUMHUS
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIIEH cTpaTeruu
oOy4eHHsi, BOCHUTAaHUS W Pa3BUTHS OOyYAIONIMXCS CPEICTBAMH Y4eOHOTO
npeaMeTa, YCTaHABJIMBAECT 00s13aTEIbHOE IIPEIMETHOE coJiepKaHue,
MpeaycCMaTpuBaeT paclpeleleHue ero Mo KiaccaM U CTPYKTYpHpPOBaHUE IO
pazielnaM M TeMaM MporpaMMbl MO XUMHH, OMPEACISIET KOJIMYECTBEHHbIE U
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIyEMYIO
NOCJEN0BATENbHOCTh  W3YYEHHUSI XHMUU C YYETOM  MEKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  IIpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAesieT BO3MOXHOCTH —MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOM
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs, a TakKe TpeOOBaHMM K
pe3ynbTaTamMm 00y4deHUS XUMUU Ha YPOBHE 1IeJIeH N3YUYEHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TTO3HABATENILHOM JI€SATEIbHOCTH OO0YYalolIerocsi MO OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIY)KUT OCHOBOW [t (HOPMHUPOBAHHS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACcTaBICHU O MaTepUaIbLHOM E€IMHCTBE MHUPA, BAKHYIO
poyib UrparoT (GopMUPYEMbIEe XUMHEH TPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruu U 00 DBOJIIOIMU BEIIECTB B MPHUPOJC, O MYTIX PEIHICHUS TJI00ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peayiu3allid  BO3MOXKHOCTEW JIJIT  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYpHI JINYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
OoOy4YaromMxcs, HABBIKOB HX CaAMOCTOSITENIbHOW  Y4eOHOW JIeATEeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJICIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MMOBCETHEBHOM JKU3HU, TaK U B TPOQPECCHOHATILHOM NESITEIIbHOCTH;

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



CHoCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHHe 00yUYaOIIUXCS.

JlanHbIe HampaBlICHUS B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEIM(PUKON
COJICpKaHUsl  y4eOHOTO  TpeAMETa, KOTOpPbIM  SBISAETCS  IEIaroru4ecku
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 MOHSITUNA XHMHUHU, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX IOHATHUU
OpraHUYECKON XUMUH.

CtpykTypa cojepkaHusl MPOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa K e€ mzydeHuto. Coaep:kaHHe CKJIAJbIBAETCS U3 CHCTEMbI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUNA O XUMUYECKOU
peakiuu. OO0e AT CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPHUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUYECKUX NPEACTaBICHUN
Pa3HOro ypOBHS:

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

— [lepuognueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TpEeACTaBICHUA 00 AIEKTPOJUTUYECKON IHUCCOLMAllMM BEUIECTB B
pacTBopax.

TeopeTndeckue 3HaHMUS PACCMATPUBAIOTCA HA OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO
YPOBHS K JPYroMy, BBITIOJNHSS (YHKIMH OOBICHEHHS W MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U IMOJTYyYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl IO XUMHHU  CHOCOOCTBYET  (DOPMHUPOBAHMIO
MPEJICTABJICHUSI 0 XUMHUYECKOW COCTABJIAIOIIECH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHHUIO U
METOJlaM TO3HaHMS B Hayke. M3yueHne XUMHUHM TPOUCXOJUT C MPUBICUYEHUEM
3HAHUU W3 paHee M3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyKalolmuil MUpY,
«buonorus. 5—7 kinacce» n «®dusuka. 7 Kiacey.

[Ipy wu3yyeHHM XUMHM 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 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B



OpUOOIIEHNHM K HayYHbIM METOAAM TO3HAHMA MpPU H3YYCHUH BEIIECTB H
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4eOHO-TO3HABATEIBHOW U Y4EOHO-UCCIIEA0BATENbCKON
JeSTEIbHOCTH, OCBOCHHMM NpaBUJ 0OE€30MacCHOTO OOpallleHHus C BeElIeCTBaMHU B
MMOBCEIHEBHOM KU3HU.

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

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

—  HampaBJCHHOCTh OOY4YEHMsI Ha CHCTEMaTH4YEeCKOe MpUOOIIEHHUE
oOy4Jaronmxcsi K CaMOCTOATENIbHON I03HABATENbHONW NIESATEIbHOCTH, HAay4YHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHue ycioBui, ClIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yUYaIOIIUMUCS
OTbITa 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 SIBJICHUS
OKpY’KaIOIlIET0 MHpa, WUCIOJb3Yys 3HAHUS U ONbBIT, MOJYyYEHHbIE MPHU HU3YyUYCHHUH
XUMHH, TPUMEHSATh HMX MPU PEHICHWH NpoOJieM B TMOBCEAHEBHOW JKM3HH W
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opmupoBaHue y OOy4YaOMIMXCS TyMaHUCTUYECKUX OTHOUICHUH,
NOHMMAaHHUsl LEHHOCTH XUMHYECKMX 3HAaHUWA JUIsi BBIPAOOTKH SKOJIOTMUYECKU
11eJIECO00PAa3HOro0 TOBENEHUST B OBITY M TPYAOBOM JEATENbHOCTH B LEJISAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW MPUPOIHON CPENBL;

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

OO0miee YMCIO 4YacoB, OTBENEHHBIX [UISI M3YYEHHS XUMHH Ha YPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, coctabiser 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEINIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KU3HHU YE€IOBEKa. XUMHS B CHCTEME HayK.
Tena u BemiectBa. PHU3WUECKHE CBOMCTBA BEMIECTB. ATPEraTHOEC COCTOSHHUE
BemiecTB. [loHsTHe 0 MeTojax Mo3HaHHWS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3SJIEMEHThl. CUMBOJBI XHUMHYECKHUX
31eMeHTOB. [IpocThie U Cl0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckass (popmyna. BajaeHTHOCTH aTOMOB XHUMHYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiectB. (OTHOCUTENbHAsE aToMHas Macca.
OtHOcuTENnbHAs MOJICKYJIsIpHAst Macca. MaccoBas 0JisI XMMAYECKOTrO 3JIEMEHTA B
COEIMHEHUHU.

KonnuectBo BemectBa. Moub. MoisipHast macca. B3auMoCBsI3b KOJIMUYECTBA,
MacChl W 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 PEaKIHi (COeAMHEHUS, Pa3I0KEHHUs, 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, HAOIIOJICHHE
dbuznyecknx (IJIaBJICHUE BOCKA, TasHUE JibJla, pACTUpPAHHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOPEHHME CBEYH, MPOKATUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTON) SIBJICHHM, HAOII0IeHNE U
OMHUCaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuil (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEeHHE THUIPOKCUJIA
Menu (II) mpu HarpeBaHuu, B3auMOJICUCTBUE kele3a ¢ pacTBopoM conu meau (ID),
M3y4EHUE CIOCOOOB pa3JeiCHUs] CMECEH: C MOMOIBI0 MarHuTa, (UILTPOBAHUE,
BbITIAPUBAHUE, AUCTHWUISAIMA, XpoMaTorpadusi, MpoBeJeHNUE OUYUCTKH TTOBAPEHHON
COJIM, HaOJIOJICHWE W  ONHCAHUE  PE3YyJIbTATOB  NPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(1IapocTepKHEBBIX ).

Baxuelue npeacTaBuTe/Id HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — 3J€eMEHT UM IpocToe
BemecTBO. HaxokneHwe Kuciopojga B TNpUpoae, (U3NUECKHE W XUMHUYECKHUE
cBoiictBa (peakmuu TopeHus). Okcunapl. [Ipumenenue xucmopoma. CrocoObl



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

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

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

Monsipubiii  00bEM  ra3oB. Pacu€Thl 1O XHWMHYECKUM YpPaBHEHUSIM.

dusnyeckne cBOKWCTBA BOAbl. Boaa kak pactBopurtens. PacTBOpEL.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas A0Js BEIIECTBA B pacTBOpe. XUMUUYECKHAE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponp pacTBOpOB B Npupo/e U B )KU3HH 4esOBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranmyeckux coeaumHeHuil. Oxkcupnl. Knaccudukaius
OKCUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM{pOTEepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdyeckue ©U XUMHUYECKUE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHnoBanus. Knaccudukanuss ocHoBaHMM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHuii. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuM. IloyyeHne ocHOBaHUM.

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

Comu. Homenknatypa coseil. @u3zndeckne U XUMHUYECKUE CBOWMCTBA COJIEH.
[Tomyuyenue coiei.

['eHeTnyeckas CBSA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUSI KUCIOPOJa B BO3yX€E, MOIYyUYECHHUE,
coOupaHue, pacrno3HaBaHME M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HMKHOBEHUS U
npeKpaiieHus TopeHust (Mmokapa), O3HaKOMJIEHHE ¢ oO0pa3llaMu OKCHJIOB H
OMHCAaHUE WX CBOWCTB, TOJyYCHHE, COOMpaHWEe, pPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIM4ecTBOM 1 MoJib, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHONM PAcCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHON
MAaCCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM M KaiblyeM) (BO3MOKHO HUCIIOJIb30BAaHUE BUIEOMATEPUATIOB),



UCCIIeIOBaHNE OO0pa3lloB HEOPTraHMYECKHX BELIECTB PA3IUYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W ILETIOYEH,
u3yueHue B3aumojeiicTBus okcuma meau (Il) ¢ pacTBopoM cepHO#M KHCIIOTHI,
KHCJIOT C MeETajUlaMHU, pPEakUWil HEUTpalM3allH, IOJyYEHHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM K3 PacTBOpa COJM, pELICHHE
AKCIIEPUMEHTAJIBHBIX 3a7ady Mo TeMe «BaxHellme Kiacchl HEOPraHUYEeCKUX
COEIMHEHUN.

Ilepuoguveckuii 3axkon u Ilepumoamyeckas cucreMa XMMHYECKHX
jiemenToB JI. U. MenpgeseeBa. CtpoeHne aToMoB. XMMHYECKasi CBS3b.
OxHcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEaKINH

[lepBple MONBITKM KiIacCU(PUKAIMM XUMUYECKUX 3JieMeHTOB. [loHsTHE O
IpylIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJIOYHO3EMEIIBHBIE METAJLIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aM(POTEpHbIE OKCUIBI
Y TUIPOKCHU/IBI.

Ilepunonnueckuii 3akoH. [Iepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB /.
N. Menneneesa.  KopoTkonepuonHas W JUIMHHONEPHOIHAs (bopMeI
[Tepnoanueckoit cuctembl xumudeckux 3yemMeHToB . . MenneneeBa. [lepruobl
u rpynnbl. PU3NMYECKHM CMBICI MOPSAAKOBOTO HOMEpa, HOMEPOB IEpuoaa |
IPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponbl. CTpoeHHe
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbiX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepnogmueckonn cucremnl [l. M. MenneneeBa. XapakTepucThKa XUMHUYECKOTO
3JIEMEHTA 10 ero noJyioxkenuto B [lepuonnueckoit cucreme . 1. Menneneena.

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

3nauenue [lepuoauueckoro 3akoHa u I[leproanyueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTHS Haykd W npaktuku. JI. M. MenneneeB — y4€HbIM U
IpaKJaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOjdsipHass W HEMNOJsIpHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. MIOHHAs CBA3b.

Crenenp okuciieHHa.  OKHUCIHTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUM.
IIpoueccsl OKUCIIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB MU HEMETAJJIOB, B3aMMOJCHCTBUE
IMAPOKCHJIA LHMHKA C PAcTBOPAMH KHUCJIOT M IIEJIOYEH, IMPOBEACHHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMM
(ropenue, peakiu pa3ioKEHUs,, COeAUHEHHUS).

Mesxcnpeomemmnnie ceasu



Peanuzanus MeXnpeaMeTHBIX CBA3€H MpU W3YYCHUHM XMMHH B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 MCIIOIb30BaHUE KaK OOIIUX eCTeCTBEHHO--HAyYHBIX
MOHATUH, TaK U MOHSTHUM, SBJISIOMIMXCS CUCTEMHBIMU JIJIs1 OTIICJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OO0mme ecTecCTBeHHO--HAYyYHbIE TIOHSTHS: HAyYHBIN (akT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KiIacCUuPUKalMs, TMEePUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

®du3uKa: MaTepus, aToM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
W30TONbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHUE BEIECTBA, Ta3, (PU3WYECKUE BETUUUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, MIAHETHI, 3BE3b1, COJHIIE.

buonorus: hbotocunTes, npixanue, ornocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpaybl, TOPHBIC IOPOJIHI,
TMOJIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYECKas peakUs

Ilepnonmueckuit 3akoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHCHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TMEPUOMAOB, Kauus, KalblUsi H HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoit
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 HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSLIMXCA K Ppa3jIMYHbIM KJIacCaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKasl CBA3b HECOPTAHMYECKUX BEILIECTB.

Knaccudukanust XuMUYeCKUX peakiiii Mo pa3iudyHbIM Mpu3HaKaM (110 YUCTY
M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TerioBoMy 3ddexrty, mo
W3MEHEHUIO CTETNEHEN OKHMCICHUS XUMHUYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUUYECKUE PEaKIIUH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[lonsitue o ckopoctu Xxumuueckoud peakuuu. [lonarue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusiX. [IoHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. [lonarue o karanmse. [lonsitne 0 xumuueckom paBHoBecun. MakTophl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOM PEAKIUU U TMOJOKEHHE XHUMHYECKOTO
paBHOBECHSL.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUMU,  AJIEKTPOHHBIA  OajaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBlI€HUE ypaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUd C  HUCIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMUALMH. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Kartnonbl, aHnoHbl. MeXaHH3M AUCCOLMALMKM BELIECTB C PA3JIMYHBIMU BUJIAMU
XUMHu4ecKkoil cBsizu. CteneHp aucconuanuu. CUIbHBIE U ClIa0ble AJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBaHMI M COJIeH B CBETE NPEACTABICHUNA 00  SIEKTPOJIUTHYECKON
nucconmanuu. KauectBeHHbIe peakiii Ha MOHBL. [ToHsATHE O rHApoIH3e Coen.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETAUIOB (rpadura W anMasa), CIO0XKHBIX BEIIECTB
(xJopuga HaTpus), MCCIEIOBAaHHWE 3aBUCHUMOCTU CKOPOCTH XMMHYECKON peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOIHOCTH
pacTBOpPOB BEWIECTB, MPOLECCAa JUCCOLMALMM KHCIOT, IIEJIOYed U  COoJeH
(BO3MOXKHO  MCHOJIb30BaHME  BHJIEO MAaTE€pUAlOB), MPOBEIEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPU3HAKK  MPOTEKaHUs  peaKkluil HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIIEJICHHE ra3a, O0pa30BaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX  PEaKLNN
(ropeHue, peakuu pas3iIokKEHUs, COCIUHEHHs), PACIIO3HABAHUE HEOPraHUYECKUX
BEUIECTB C TIOMOUIBIO KAYECTBEHHBIX pPEAaKUUHd Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeranibl 1 X coeAUHEHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MyuecKue CBOICTBA MPOCTHIX
BELIECTB — TaJOreHoB. XHUMHUYECKME CBOMCTBA Ha MpUMEpe  XJopa
(B3aMMOJEHCTBHE C MeETaUlaMHM, HEMETaJUlaMH, IIeJoYaMH). XJIOPOBOJIOPO/I.
ConsiHasg KHCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHE, NMpUMeHeHue. [lelicTBue
XJIOpa M XJOPOBOJAOPOJAa HAa OPraHM3M YeJOBEKa. BaxHeilune XIOpuabl U UX
HAaxXO0/JE€HUE B IPUPOJE.

O6mras xapaktepuctuka 31eMeHTOB 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, CTpOCHUE, (PU3HUECKHE U
XUMHUYecKrue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepnHas kucioTa, (QuU3HYECKHE W XHUMHUYSCKHE CBOMcTBa (00Omme  Kak
MpeCTaBUTENsl Kjacca KHUCIOT U crhenuduueckue). XHUMUYECKUE PEaKIuH,
JeXKallie B OCHOBE MPOMBIIIJIEHHOTO Cloco0a MOJYyYeHUs] CEPHOWM KHUCIIOTHI.
[Ipumenenue cepHoii KucaoTsl. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKLINS Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ COeIMHEHUH B IpUpoOJe. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE TOXKIM,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUSI.

OO6miast xapaktepuctuka 3yeMeHTOoB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. A30T, pacCpoCTpaHEHUE B MPHUPOJE,
du3nueckre U XuMrueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €TI0
du3nuecKre 1 XUMUYECKHUE CBOMCTBA, MoJydeHne U npuMeHeHue. Coam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakius Ha
HMOHBI aMMOHUsA. A30THasi KUCIOTa, €€ MOJydyeHue, (PU3NUecKue U XUMHUYECKHE
cBOlCTBa (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, 3arpsS3HEeHHE BO3JyXa, MOuUBbl U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, dU3MUECKHME U XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gpu3nIecKre 1 XUMUYECKUE CBONCTBA,
nosyaenue. McnonabzoBanue GocdatoB B kauecTBE MUHEPATBLHBIX YI0OPEHHIA.

O6mias xapakrepuctuka 37aeMeHTOB [VA-rpymmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB,  XapakTEpHbIE  CTEMEHU  OKHUCJICHUSA.  YTJIEpOJ,  aIOTPOIHBIC
Moau(dUKalMKM, PpacOpoCTpaHEHHE B MPUPOJAC, (PUUYECKUE U XUMHUYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
dusnueckue W XUMHYECKHE CBOWMCTBA, JICWCTBHE HAa JKUBBIE OPTaHU3MBI,
MOJIYYCHHE U TPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rI00aJIbHOTO TIOTCIUICHHS KJIMMAara, MapHUKOBBIH
addekT. YronapHas KUCaoTa U €€ COoM, X (PU3NYECKUEe U XUMHUYECKHE CBONCTBA,
noiiyueHue W mnpuMmeHeHue. KadecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEIHCKOM
XO351CTBE.

[TepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yrieposaa (MeTaH, 3TaH, dTUJICH, alleTWICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs KUCJIOTA).
[IpupogHbie WCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOYKTHl UX mepepaboTku (OCH3MH), UX pOJIb B OBITY W TPOMBIIICHHOCTH.
[TonsiTrie 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OelkaxX, yriaeBoJax — U UX
poii B OKM3HM YejloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenvHeHuss KpeMHus B mpupojge. OOmume mnpeacTaBieHUs 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BAHUE B
OBITY, B MPOMBIILJIEHHOCTH. Ba)kHellme cTpouTeabHbIE MaTepualbl: KEPaMHKa,



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

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3luoB HEOPTaHMYECKUX BELIECTB, CBOMCTB COJITHOM KHUCIOTHI,
IIPOBE/ICHNE KAUECTBEHHBIX PEAKUU Ha XJIOPUA-HOHBI U HAOIIOEHNE TPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIMEe (U3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U HUX COCJAMHEHHH (BO3MOXHO HCIOJb30BaHUE BUIEOMATEPUAIIOB),
O3HAKOMJIEHUE C 0Opa3lnaMu XJIOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpa3naMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHLIEHTPUPOBAHHOM CEPHOM  KHCIJIOTBI, H3yYEHHE XHUMHYECKHX CBOWCTB
pa30aBIEHHOIN CEpHOI KUCIOTHI, MPOBEIEHNE KAUECTBEHHON peakluu Ha CyJbgaT-
MOH M HaOJIIOJIEHWE MpHU3HAKa €€ MPOTEKAHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOMCTBaMH a30Ta, (ochopa M uX coequHEHUH (BO3MOMKHO HCHOJIb30BAHKE
BUJIEOMATEPUAITIOB), 00pa3IiaMu a30THBIX U (PochopHBIX ynoOpeHui, mosydyeHue,
coOupaHue, pacno3HaBaHME€ M M3YyYEHUE CBOMCTB amMMHakKa, IpPOBEIACHHE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHMs U PocdaT-uOH U U3yYeHHUE MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO HCMOJIb30BaHUE BHUJICOMATEPUAIIOB), V3y4CHUE Y () (N (57
KPUCTAJUIMUECKUX pemETOK anmasa, rpadura, QysuiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aACOpPOLMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM W
YCTPOMCTBOM MPOTHUBOrasa, MOJIydeHHE, COOMpaHue, paclo3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHHE KAaueCTBEHHBIX PEAKIUi Ha KapOOHAT U
CHWJIMKAaT-MOHbl W U3YYEHHE TNPHU3HAKOB HX NPOTEKAHUsS, O3HAKOMJIEHHE C
OPOAYKUMEH CHUJIMKATHOM IPOMBILUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaykHeuIe HeMETaJluIbl U KX COCTUHEHUS.

MeTaJsibl 1 MX COCTUHECHUSA

OOmas XxapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux i3memeHtoB J[. W.
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtauimdeckasl CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  psl
HanpspKeHU MeTauioB. @U3nyeckre U XMMUYECKHe CBOMCcTBa MeTaiioB. O01me
crocoObl monydeHuss MertaioB. [loHSATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTajgb, YyTyH, AIOPaTOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIICHHOCTH.

[lenounble MeTaJIbL: MojoXkeHue B llepuognueckoil cucreMe XMMUYECKUX
snemenToB JI. M. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpusd U Kanus). OKCUIsl U



TUOPOKCUABI HATpuss W Kanusd. [IpuMeHeHHe IIEeNOYHbIX METAUIOB W HX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHMid MW KaJbLMW: IIOJIOXKEHHE B
Ilepnognueckon cucreme xumuueckux sneMeHToB [[. 1. MenneneeBa, crpoenue
UX aTOMOB, HaXOXJICHHUE B ITpupoie. PU3ndyeckue 1 XMMUYECKUE CBOMCTBA MarHus
¥ Kaublus. BaxHeimme coequHEHUs Kanblusd (OKCHA, THUIAPOKCHI, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJFOMHHUN: TIOJ1I0)KeHUE B [leproindeckor CUCTEME XUMUYECKUX JIEMEHTOB
JI. . Menneneesa, cTpoeHUE aroMa, HaxoKAeHUE B mpupone. dusmyeckue u
XUMHUYECKHE CBOICTBa amoMUHUSA. AMGOTEpHbIE CBOMCTBA OKCHIA M THAPOKCUAA
ATIOMHUHUSL.

Keneso: nonoxxenue B [lepuoanueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MeHnneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B mpupone. Pusmyeckue u
XUMUYECKUEe CBOMCTRBA kene3a. OKCUIbI, TuIpoKcU bl U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJYYCHHE.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHHE C O00pa3laMd METaUIOB M CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMHU, HW3YYEHHE  pE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJb30BAaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBHUS OKCHJA
Kalbllid W HATpPUs C BOJON (BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPUAIIOB),
VICCIIEIOBAHNUE CBOMCTB KXECTKOM BOJBI, ITpOLEcCa TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOXXKHO  MCIOJIb30BAaHME  BHUICOMATEPUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaYECTBEHHBIX PEAKIMN HA MOHBI: MAarHus, KajblMs, allOMUHUS, I[IMHKA, JKEJe3a
(I) u xenesa (II1), meau (II), HAOIIOCHKE W OMMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IUTAMEHU WOHAMH HAaTpHsl, Kajdus W Kaublus (BO3MOXXHO HCIIOJIb30BAHUE
BUIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATFOMUHUS
Y TUIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 N0 TeMe «Baxkueimue
METaJUIbl U UX COCTUHEHUS».

XuMHuS U OKPY KaUIas cpeaa

BemectBa u marepuansl B TMOBCEIHEBHOM JKM3HU 4YeJlOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIICCTB M XMMUYECKUX peaknuii B ObiTy. [lepBas momomib mpu
XUMUYECKUX 0KOTraxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (TpeaesibHas JomycThMast
KOHIIeHTpaius BemecTs, nanee — [1/K). Ponp xuMun B pemieHr 3K0JI0OTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXIpenIMeTHBIX CBsi3ed MpU H3ydyeHUH XuUMUM B 9 Kiacce
OCYILIECTBIISIETCS 4YEpe3 HCIIOJIIb30BAHME KakK OOLIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTI'O IIUKJIA.

OO1ue ectecTBEHHO-HAyUHbIE MOHSTHS: HAy4YHBIM (hakT, TUMOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuukanus, TMEePUOIUUYHOCTb, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHUE, MOJEINb, SBJICHUE, IapHUKOBBIMI
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®wuszuka: MaTepus, aToM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJa, DSJIEKTPUUYECKH 3apsii, MPOBOTHHUKH,
MOJYIPOBOIHUKH,  TUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TeEJI0, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (pU3NUYECKHE BEIUYMHBI, €IUHHIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoJHIIE.

buonorus: ¢orocunTes, npixanue, Oumocdepa, I3KOCUCTEMA, MUHEPAIbHbBIE
yIoOpeHusi, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIECTRA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE IMOPOIBI,
HOJIC3HBIE UCKOTIaeMbIE, TOILIIUBO, BOJIHBIC pecypchl.



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

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOTPAMMBl OCHOBHOIO  OOILEro
00pa3oBaHMs JOCTUTAIOTCS B XO0JA€ OOYy4YeHUS XMMHHM B €IUHCTBE Y4YE€OHOU u
BOCIIMTATEIBHOMN JEATEIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMA POCCUHMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMM LICHHOCTSIMHM, NPUHATHIMU B
oOliecTBe MNpaBUJIaMU M HOpPMaMu IIOBEIEHUS U CIOCOOCTBYIOT MpoOIeccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIINXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXAlOT  T[OTOBHOCTh  OOYYarOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacIlIMpeHne OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMoOTHYECKOT0 BOCIUTAHUA:

LIEHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAay4YHOMY HAcCJIeIHI0, MOHMMAaHWS 3HAYEHUS XWMHWYECKOM HAayKH B JKU3HHU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHOU HMH(OpManuen o
MEPEAOBBIX JIOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOIICTBE MHpa U OOIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

OPENCTAaBICHUS O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIENOBATEIbCKOM, TBOPYECKOW M APYrMX  BHIAX
NEeATENbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HON COBMECTHOW [EATEIbHOCTH MpPH
BBIMOJIHEHUH YYEOHBIX, IIO3HABATENbHBIX 3a]a4, BBIIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX IMPOEKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIM B Ipollecce H3TOM y4yeOHOW MAEsITeNbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBEICHHE U TIIOCTYIIKM CBOMX TOBApHUIIEH C MO3ULHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSL:

MHPOBO33PEHYECKUE MPEACTABICHUS O BELIECTBE U XMMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH WM COCTaBIIAIOLINE
OCHOBY JUIsl IOHMMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aWMOCBS3SX YEIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

ITI0O3HABATEJIbHBIE MOTUBBI, HAIPaBJICHHBIE HA IMMOJIYYEHUE HOBBIX 3HAHHMM IO
XUMUHU, HEOOXOJIUMBIE IS OOBSCHEHHUS HAOIIOAaEMBIX IMPOIIECCOB W SIBJICHHM,
MO3HABATENbHON, MH(POPMAIMOHHON W YUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITENIBHON pabOThl ¢ y4eOHBIMU 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 OOyYCHHS B
JIaJIbHCUIILIEM;

4) opMUpOBaAHHSA KYJIbTYPHI 310POBbSI:

OCO3HAHUE I1IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HHU, OCO3HAHUE TMOCJECACTBUNA U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHOTPEOJICHUS aIKOI0Jis, HAPKOTUKOB, KYPEHUS),
HEOOXOJUMOCTH COOMIOJICHUS] MpaBuid O€30IacHOCTH TpH  OOpallleHHH ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOT0 BOCIUTAHMS :

HMHTEpEeC K MPAKTUICCKOMY M3YyUYECHHUI0 Tpodeccruii U Tpyaa pa3audHoro poja,
YBOXEHHE K TPyAYy M pe3ysibTaTaM TPYAOBOM NESATEIBHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHHSI MPEAMETHBIX 3HAHUN 10 XWUMHH, OCO3HAHHBIA BBIOOD
WHJIMBHUIYabHONW TPACKTOPUHU IPOJIOKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIemHo! Tpo(ecCuoHaIbHON NESITENFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON Cpeie;

6) 3K0JI0rH4ecKOro BOCIUTAHMUS

AKOJIOTHYECKH I1eJIeco00pa3HOe OTHOIICHHUE K TIPUPOJIE KaK HCTOYHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOIO U
O0e3zonmacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJACHUS
paBUJI OE30IMaCHOTO TTOBEJCHUS MPH pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIlUsIX,
YIPOXKAKOIIKNX 3J0POBBIO U KU3HU JIIOIEH;

CITOCOOHOCTH TPHMEHSATHh 3HAHMS, TOJIydaeMble TIPH U3YYEHUH XUMHH, JJIS
pEILIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJIHOM CPEIIOW, IS TIOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIbTYphl, OCO3HAHUS TIJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IMyTeH HMX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMUH,
3KOJIOTUYECKOI0 MBILJIEHHS, YMEHUS PYKOBOJCTBOBATHCA UM B IO3HABATEIILHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeranpeaMETHBIX pe3yibTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33pEHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
MIPUHITUTI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMeTax W IO3BOJISIIOT Ha
OCHOBE 3HAHUH U3 ATHUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IE€JIOCTHOM



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

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble j1ornyeckue 1eicTBUs:

YMEHHUSl MCMOJb30BaTh NPHUEMBI JIOTHUYECKOTO MBIIIIEHUS TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHHA (BBIIETSATH UX XapaKTepHbIC
PU3HAKK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTUMU TOHSTHSMH), KCIIOJIbH30BAThH
MOHATHUS I OOBSCHEHUS OTICTBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHS U
KpUTEpUH [JIs1 KJIacCU(UKAIIUM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUUMHHO-CIIEACTBEHHBIE CBSA3M MEXIAY OOBEKTaMHU H3yUCHHS,
CTPOUTH JIOTUUECKHE PACCYXKICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TPUMEHSATH B TMPOLECCE IO3HAHUA TMOHATHS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIN, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIETILHBIC MPEJCTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ DJIEMEHTa), XUMHUYeckas (opMmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICeHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00bEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHi,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIEJCTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHSL:

YMEHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAu€CTBE HHCTPYMEHTA
MO3HAHWA, a TAaKXKE B KA4eCTBE OCHOBBI i1 ()OPMHUPOBAHUS THUIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHWIO, OPraHU3allUd U TMPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM Tpollecca,
CaMOCTOSITEJIEHO MPOTHO3UPOBATH €0 PEe3yibTar, (OPMYIUPOBATH 0OOOIICHHS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMNbITAa, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HH(OpPMALIHIO
Pa3TUYHBIX BUJOB U (HOPM TPENICTABICHUS, MTOTYyYaEMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHYECKOrO COJIEp’KaHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHYECKU OIEHUBATh IMPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MH(POPMALIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI M 3alpOChl MPHU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JMJii BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUA,
OBJIaJICHUE KYJIbTYPOI aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANbHYIO (pOpMy mpecTaBiieHuss HHPOpPMAIHA U
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECIO0XHBIMU CXEMaMH, JAuarpaMMaMu,
IpyruMu popmamu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh W AaHAJIM3UpPOBaTh B Ipolecce y4uyeOHOW U
HCCIIEIOBATENLCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBAa M TPAHCIOPTAa HAa COCTOSHUE OKPYXKAIOMIEH MPUPOTHON
Cpebl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YUeOHbIe AelicTBUS:

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

YMEHHSI ~ TPEJICTaBISITh  TOJY4YEHHBIE  PE3yNbTaThl  MO3HABATEIHbHOM
JCSITENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IMPE3CHTAIUIO
PE3yNbTATOB BBHIMOJIHEHHUS] XUMUYECKOTO IKCIEpPUMEHTa (J1ab0paTOPHOTO OIbITa,
nabopaTopHOM pabOTHI IO UCCIIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHUSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOM
MO3HABATEIPHOM M WCCIIEOBATENbCKOM  NIEATEIBHOCTH TPU  pEHICHUH
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiii (00cyxneHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIC HITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JCWCTBUH, OIpeneseHHe KpPUTEpUEeB IO OILIEHKE KauecTBa
BBITMIOJTHEHHOMN pabOThl U JpyTHe).

PeryasiTuBHbIEe YHUBepcaabHbIe YUeOHbIe AelicTBUS:

YMEHHUE CaMOCTOSTENbHO OMNPEAeNATh LENH JeATENIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NesITeILHOCTD, BRIOUPATh Hanbonee 3PpeKTUBHBIC CIIOCOOBI peleHns Y9eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIBHO COCTaBIATh WM KOPPEKTUPOBATH
IPEJIOKEHHBIM  aJITOPUTM JEWCTBUM IIPU  BBINOJHEHUM 33aJaHUNA C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHMNM 00 M3ydaeMbIX OOBEKTaX — BEILIECTBaX U PEaKLHUsX,
OLICHHMBATh COOTBETCTBUE TOJYYEHHOIO pe3yJibTaTa 3asBIICHHOM IIeNM, yMEHHE
MCTIOJIb30BaTh M aHATM3UPOBATH KOHTEKCTHI, MPEAJIaraeMbIe B YCIOBUH 3aJaHHIA.

MNPEIAMETHBIE PE3YJIBTATbBI

B coctaBe mpeaMETHBIX pPE3yNbTAaTOB 1O OCBOCHHUIO 00S3aTEILHOTO
COJIEp)KaHusl, YCTAHOBIIEHHOTO JaHHOW (eaepanbHOl paldouell HporpaMMmoi,
BBIJICIISIFOT: OCBOEHHBIE 00YYAIOIMIMMUCS HAYYHbIE 3HAHUS, YMEHHSI U CTIOCOOBI



NeucTBUN, crnenuuueckue Uil TPEAMETHOW oOmacth  «XUMHS», BUIBI
NEATEIBHOCTH MO  MOJYYEHWI0 HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kiacce npemMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUIA:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYIa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTb, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi J0JS XUMHUUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KUCJIOTa, OCHOBAHHE, COJIb, 3JEKTPOOTPHUILATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCu(ukaius peakiuil: peaxiuu
COCAMHEHUs, PEAaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, PEaKIHUH
o0OMeHa, K30~ U SHJIOTEPMHUYECKHE PEAKIINH, TEIII0BOU 3 (PEKT peakiuu,
AIpO aTOMa, SJEKTPOHHBIA CJIOM aToma, aTOMHAas OpOUTallb, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJISIPHAs. U HEMOJISIPHAs KOBAJEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TporeHTHAsE KOHIIEHTPAIlUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHSTH ITU TIOHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAICHU;

e HCMOJb30BATh XHMHUYECKYIO CHUMBOJHUKY J[UIsI COCTaBJICHHS (HOpMys
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUIA;

e OIpEAENATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COCIUHEHMUSX,
NPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAacCy COEOUHEHHUM MO
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJICGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbica Ilepunonndeckoro 3akoHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX moJjiokeHus B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHHWsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPDHOTO yY€HHUs, 3aKOHA ABOraapo;

e OIKCHIBATH W XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuogmueckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpynmna (b-rpynma)», mansie u
00JbIIME MEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabnune «llepuoguueckass cucteMa xumudeckux a3nementoB J[. .
MeHzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB



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

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIICCTBA,
XUMUYECKUE peakiuu (10 YKMCIy UM COCTaBy YYacTBYIOIIMX B pPEaKIHUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (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 TMPOTEKAHUS XHUMHYECKUX TMPEBpAIICHUI B
Pa3JIMYHBIX YCIOBUSIX;

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

MIPUMEHSITh OCHOBHBIE OINEPAIMK MBICIUTEIBHOU JEATEIbHOCTU — aHaJu3
U CUHTE3, CpaBHEHHE, 00OOIIECHUE, CHUCTEeMATU3aIlMIO, KIacCU(UKAIUIO,
BBISIBIICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3yYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHBbIE METOIbI
MO3HAaHUS — HAOMIOACHUE, W3MEPEHHE, MOJEIMPOBAHHUE, SKCIIEPUMEHT
(peanbHBII U MBICIICHHBIN);

cledoBaTh  IMpaBWJIaM  [OJb30BAaHUS ~ XUMHYECKOM  TMOCYyIOW U
nabopaTOpHBIM 00OpPYIOBaHMEM, a TakKe TNpaBWwiIaM oOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH TIO BBITIOJTHEHHUIO
JTa00pATOPHBIX XUMHUYECKUX OIBITOB M0 TOJIYYEHHI0O W COOUPaHUIO
ra3oo0pa3HbIX BEMIECTB (BOIOpOJAa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHUE  OKCIEPUMEHTHI  TI0
pacno3HaBaHHUIO PACTBOPOB HIEJIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(makmyc, heHondTaienH, METUIIOPAHK U IPYTHE).

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

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



HeoOpaTUMbIE pEaKluu, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHHE M  BOCCTAHOBIICHHUE,
ajoTponus, aMm(GpOTEepHOCTh, XUMUYECKash CBA3b (KOBAJICHTHAs, MOHHAs,
METa/lInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3Hus METaslioB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW pPEaKUWW, NPelebHO I0IMyCcTHMas
koHuenTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSATH ITH NOHATHS IPY OMUCAHUU BELIECTB U X NPEBPALLECHU;
UCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY [UJISI COCTaBleHHUS (HOpMyIl
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

ONpENENsITh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCAMHEHNAX PA3JIUYHOTO COCTABa, MPUHAMIEKHOCTH BEHIECTB K
onpefeNéHHOMY KJIacCy COEIMHEHUH 1Mo (opmynaM, BUA XUMHYECKOM
CBA3M (KOBaJCHTHAas, MOHHAs, METAJUIMUECKas) B HEOPraHWYECKUX
COCIMHEHHUSIX, 3apsij MOHA M0 XMMUYECKON (opMylie, XapaKTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHUH, TN KPUCTAINYECKOU
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbichn llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMChIBaTh W XapaKTEepU30BaTh
Tabnuunyo ¢opmy llepuoanueckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB:
pa3nuuaTh MOHATUS «IJIaBHas noxarpynna (A-Tpymma)» U «mnoOodHas
noarpynna (b-rpynma)», Manple u OonblIMe NEPUOABI, COOTHOCHUTH
0003HAauUEHHUsA, KOTOpbIE MMEIOTCd B MEPUOJMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsia  sjapa, oO0Ilee 4YHCIO 3JIEKTPOHOB 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(UIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHWUYECKUE BEIECTBA,
XUMHUYECKUE peakuud (10 YMCIy U COCTaBy YYacTBYIOLIUMX B pPEAKLIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKHUX DJIEMEHTOR);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CHeHU(PUUYECKHE XUMHUYECKHUE
CBOMCTBAa IMPOCTBIX W CJOXHBIX BEIIECTB, IOATBEPKIAs ONUCAHUE
IIpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHMI COOTBETCTBYIOILUX
XUMHUYECKUX PEaKIIUM;

COCTaBJIATb YPABHEHUS DJIEKTPOJUTUYECKOW JHCCOLMAIMU  KHUCJOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHHNs PEAKLIM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/Ty BEIIIECTBAMH Pa3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEJICTBOM COCTABJICHUS JJICKTPOHHOTO OalaHCa dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHX TPEBpAlICHUH B Pa3IUIHBIX
YCIIOBHUSX;

BBIYUCIISITH OTHOCHUTEIBHYI0 MOJCKYJSIPHYIO W MOJISIPHYIO — MacChl
BEIIIECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO JJeMeHTa 1o Qopmyiie
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMUYCCKOU PEaKInu;

coOMogaTe  TpaBWJIa  MOJb30BAaHUS  XHUMHUYECKOM  MOCYIOM u
7a00opaTopHbIM  000pyIOBaHUEM, a TakXKe TMpaBuwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBIOJHEHUIO
7a00paTOPHBIX XHWMHUYECKHX ONBITOB 110 TOJYYCHHI0O W COOMpaHUIO
ra3zo000pa3HbIX BEMIECTB (aMMHaKa U yTIIEKUCIIOTO Ta3a);

IPOBOJMTh  PEAKIIUM,  IOATBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHUA-HOHBI,
KaTHOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIC OIEpPAlIMM MBICIUTEIBHON JEATCIbHOCTH — aHallu3
U CHHTE3, CpaBHEHHE, OO0OOINCHHE, CHCTEMAaTHU3allli0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€ — I M3yYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICITMPOBAHUE, DKCIICPUMEHT (peajbHbId H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

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

11 €CTECTBO3HAHUSA U 5 0 9 bubmuorexa [JOK

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

YeJIoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 0 bu6nunoreka [IOK

' peakuun https://m.edsoo.ru/7f41837¢c

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¢
59 Bonopoa.Ilonarue o kucinorax 8 0 1 bubmuoreka [IOK

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

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

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

Hroro o pasueny 30

Pasznea 3. [lepuoanueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3j1emMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-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 JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMu4eckas CBS3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa HOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUN
bubnuorexa [JOK
Hroro o pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 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

KosmyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [loBTOpEeHue u yrayOnenue 3HaHUM 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX Pa3JIeNoB Kypca 8 Kinacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnmnoreka [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIIUS. 8 1 1 bubnmnoreka [JOK
' XUMHYECKUE PEAKIIMU B PACTBOpaAx https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. Hemeraaibl M UX cOeHHEHUA
51 OO0m1as xapakTepuCTUKa XUMUYECKHIX 4 0 1 bubnmnoreka [JOK
' siementoB VIIA-rpynmsr. agorenst https://m.edso0.ru/7f41a636
OO0m1as xapakTepuCTUKa XUMUYECKHIX
2.2 BHCﬁCHTOE VIAI-)F nel. Cepa u e 6 0 0 bubmorera HOK
' PYHHRL &P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO0mast xapaKTepUCTHKA XUMUIECKAX
2.3 Z-)J'IeHl\ieHTO]f VA-? nnbl. A30T, pocdop u ux 7 0 1 bubmorexa [JOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO01mmast XapaKTepUCTHKA XUMHYECKIX
24 BHGHI\ieHTO]f IVAI-) nbl. YTIepoa u 8 1 2 bubmorexa HOK
' . TPYTHIBL post https://m.eds0o.ru/7f41a636
KPEMHUI U UX COeTUHEHUS
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 Obmpte CROACTE METaII0B 4 https://m.eds00.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkuelimue MeTaiuibl 1 UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pazaeny 20
Pa3nen 4. Xumus u okpyskaomas 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
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

HOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KoumnuecTBo yacos Hata DJIEKTPOHHbBIE
No U3y4YeHUS
: Tema ypoka Y unpponbie
n/n oOpa3oBaTe/ibHbIE
Beero KourpoJububie | IIpakTuyeckue .
padoThI padoThI pecyp
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bubmnorexa [JOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 IlonsaTue o MmeTo1ax MO3HAHUA B 1 0 0 bubnuorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOpUU U PUEMBI bubnmnoreka [JOK
3 1 0 1
oOpartieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoObl 1 0 0 bu6nuorexa [IOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Paznenenue cMmeceii (Ha mpumepe 1 0 1 bubmorexa HOK
. prMep https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPEHHOW COJIM)»
bu6nunorexa [JOK
6 A 1 0 0
TOMBL H MOJCRY B! https://m.edsoo.ru/ff0d2a6c
7 XuMudeckye dJIEMEHTRI. 3HAKU 1 0 0 bu6nunorexa [JOK
(CMMBOJIBI) XUMHUYECKHX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 IT 1 0 0
POCTHIE | CIONILRE BEMeCTRa https://m.edsoo.ru/ff0d2a6c
bubnunoreka [JOK
9 A - 1 0 0
TOMHO-MOJICKYJISIPHOE YUEHHUE 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 ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6nmmoreka [IOK
10 X eckas o a. BanentHoc
v A popiyxn HIHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOcHUTENbHASA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTO bubmuorexa [JOK
AJIEMEHTA B COEAMHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubnuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DdusznyecKkrue 1 XUMHUYECKUE SIBICHUA. bubnuorexa [JOK
Xumuueckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUS bubnmoreka [JOK
XUMHYECKHUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus konuuecTBa, MacChl
17 BEIIIECTBA IO YPABHEHUSIM XUMUYECKUX bubmorexa [JOK
n N P https://m.edso0.ru/ff0d5708
peakiui
Knaccudukaiys XuMU4ecKuX peakiuii
18 (coenuHeHUs, pa3IoKEHHS bubmmorexa LIOK
& P ’ https://m.edsoo.ru/ff0d3f34
3aMenieHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIONIEIUCT 0606yq eHHE U bubmmorexa LOK
) Amer » https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIrs 3HaHUM
20 KonTtponsHas padora Nel mo treme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmechk razos. Coctas bubnunoreka [JOK

Bo3nyxa. Kucnopon — snemenT 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 BECIICCTBO. O30H

dusnyeckue U XUMHUUECKHE 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} OMLIH_IJICHII){OI[CTI/I bubamorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHeHnue Kuciopoaa
TennoBoii 3 PeKT XUMUIECKOM
24 peaKIuy, IOHATHE O bu6nuoreka [IOK
TEPMOXHMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMUYCCKUX PEAKITHSIX
To o (HedTH, yro €TaH).
25 3arH J;iieéieql_:)l; . am::r?ol::/[o;bf 2r0 bubmiorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[Tomydyenue u coOMpanue KUCIOpoaa brbmorexa [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 du3nyeckre U XUMAYECKHE CBOMCTBA bu6nuorexa [JOK
Bosiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISAX bubmmorexa [JOK
https://m.edso0.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktruueckas padora Ne 4 o Teme
but6mmoreka [IOK
31 «Ilomydenne u coOupanue BoI0po/a,

M3yYEHHE €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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHslii 00bEM Ta30B. 3aKOH

bu6nmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrancienns 00bpEma, KoJIudecTBa
33 BEII[SCTBA I'a3a 110 €ro U3BECTHOM bubmorexa [JOK
H MY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
Brrunciienus 00bEMOB ra3oB 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmorexa HOK
P .. peaitt N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHH T'a30B
35 ®dusnvecKue U XUMHUYECKUE CBOMCTBA bubnuorexa [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopuTens. HachbleHHbIE
37 u HeHaCBIpeHHI)IE aCTBOPBI bubmmorexa [TOK
m P PBI- https://m.edsoo.ru/ff0d5b40
MaccoBast 10151 BEIIECTBA B PACTBOPE
[TpakTnyeckas padora Ne 5 o Teme
38 «ITpuroroBiieHHE PaCTBOPOB C bubmuorexa [JOK
onpeaeNEéHHON MacCOBOM J10er https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTtponsHas padota Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIs, bu6nuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyeHnne n XUMHUYECKHE CBOMCTBA
41 KHCHy;THLIX OCHOBHBIX ¥ aM(DOTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnunoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XMMHYECKHUE CBOMCTBA

bu6nmoreka [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
Comu (cpennue): HOMEHKIATypa,
46 cnocoéblz HIE)JI )eHH;I XI/IMI/I‘-IZ(I:)KI/IG bubmmorexa LIOK
. yi ’ https://m.edso0.ru/00ad9474
CBOICTBA
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 I'eneTnyeckas CBsA3b MEXAY KJIacCaMU bubmmnoreka [JOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/00ad9a50
49 O06o011eHre U cucTeMaTHu3alus bubnmoreka [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme
50 "OCH(I:))BHI)IG KJ‘II;CCBI HEOPraHWYECKUX bubmmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOMBITKY KIacCUPUKAITUN
51 XAMHYECKHX dJ1eMeHTOB. [loHsATHE O bubmmorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXoQHBIX SJIEMEHTOB
ITepunognueckuii 3aK0H U
puon bubmorexa [JOK
52 [Teproauueckasi cucTeMa XUMHIECKHX
https://m.edsoo.ru/00ada52c
sanemenToB J[. 1. MeHneneeBa
bub OK
53 [Tepuoasl, TPy, TOATPYIIIIHI nomorexa I

https://m.edsoo.ru/00ada52¢c
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Crpoenue atromoB. COCTaB aTOMHBIX

bu6nmoreka [IOK

54
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI04EK
N bubnmoreka [IOK
55 aToMOB 3JieMeHTOB [lepuonueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MeneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme 1. U. 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 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 "
OHHWT XIMHCCRa CBA3H https://m.edsoo.ru/00adac34
60 KoBanenTHast nmosisipHasi Xumuaeckas bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenomsipHas XMMUYECKast bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nuorexa [JOK
62
CTeneHb okucIeHs https://m.edsoo.ru/00adae28
63 OKHCIATENbHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakiuu https://m.eds00.ru/00adb076
but6mmoreka [IOK
64 OKHCIATENN U BOCCTAHOBUTEIIH
https://m.edso0.ru/00adb076
65 Kontponbnas pabota Ne4 o teme bubnuotexa [JOK
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«Ctpoenue aroma. XUMHUYECKas

https://m.edsoo.ru/00adb486

CBSI3b»
66 Peseprublit ypok. O6o0mIeHNE U 1 0 0 bubnuoreka [IOK
CUCTEMATU3aLMs 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHHE U 1 0 0 bubnmoreka [JOK
CUCTEMATU3aLMs 3HAHUN https://m.eds00.ru/00ad9ch2
68 PesepBHblit ypok. O6o01IeHNE U 1 0 0 bu6mmoteka [IOK
cucTeMaTu3anus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
I[TPOT'PAMME
9 KJIACC
KoumnuecTBo yacos HMarta DJIeKTPOHHbIE
Ne Tema ypoxa H S unpponbie
n/m Beero Konrtpoubnbie | IlpakTunueckue o0pa3oBaTelbHbIE
padoThI padoThI pecypceel
Ilepnonnueckuil 3aKoH.

1 [Iepnonnueckas cucrema 1 0 0 bu6muoreka [IOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menneneena

S I — 1 0 0 BrGmiorera LOK

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

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

4 Buibl XUMUUYECKOW CBSI3U U TUIIBI 1 0 0 bubnuotexa [JOK

KPUCTAIITUYECKUX PEIETOK

https://m.edsoo.ru/00adbac6
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Kontponbnas padota Nel mo teme

5 «[ToBTOpeHue u yriydiaeHne 3HaHUHA
OCHOBHBIX pa3JieioB Kypca 8 kiiaccay
6 Knaccugukanus XuMmuaeckux bubnuoreka [IOK
pEeaKUUii O pa3IMYHbIM ITPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUUYECKOMN
7 peaKIuu. HOH}IpTI/Ie 0 TOMOTEHHBIX U bubamorexa LOK
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIUAX
[loHsiTHE O XUMHUYECKOM
aBHOBecuU. DAKTOPHI, BIUSIONINE
8 fla CKOPOCTH XI/IMI/I‘I:CKOP'I peakuuu u bubmmorexa [IOK
https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO
paBHOBECHs
9 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC bu6nuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3MEKTPOTUTUYECKON
10 )II/IC(IJ)OHI/IaHI/II/I.pCI/IJ'II)HI)IC U ciadbie bubmmorexa LOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnble ypaBHEHMSI peakuil bubmmorexa LHOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHMH B CBETE NPEACTABICHUIN bubnuotexa [JOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
U CCOITAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpecTaBIeHU 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOLUALINN
14 ITonsTHE O TUAPOIU3E CONEH bubmuoreka [IOK
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https://m.edsoo.ru/00add9d4

O0001IeHYE ¥ CUCTEMATU3 AU

bub6nmoreka [IOK

15
3HAHUHU https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Pemenne 3xciepuMEHTAIILHBIX Bubmaorexa ITOK
P https://m.edsoo.ru/00addbfa
3amauy
Kourponsnas padora Ne2 o teme
17 <<9J‘IGII()T OJ'II/ITI/Ip‘IeCKa}I HCCOLMALS bubnnorexa LIOK
p A T https://m.edsoo.ru/00addecO
XHWMHYECKHUE PEaKITUU B PACTBOPAX )
O01as xapakTepUCTHUKA TaJIOT€HOB.
18 Xnﬁnqeci{e CBEﬁCTBa Ha IIpUMEPE bubmmorexa LIOK
p P https://m.edsoo.ru/00addfe2
XJjopa
Xnopopogopoa. ColsiHast KHCOTa,
19 nggqecfng cf:oﬁcma MOJIy4EHUE bubnnorexa LIOK
i ¥ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTuyeckas pabora Ne 2 o Teme
20 «[Tonyuenne COIIHON KUCIOTHI bubmorexa LOK
YHACHIH . ’ https://m.eds00.ru/00ade348
W3y4YCHHE € CBOWCTBY
Brruncnenus no ypaBHeHUSIM
21 XUMHAYECKHUX PEAKIUI, €CIIU OIUH U3 bubnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO6mrast XapakTepruCTHKa SJIEMEHTOB bubnmoreka [JOK
VIA-rpynsl 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 CepoBogopo/, cTpoeHue, bubnmoreka [JOK
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(bl/ISI/I‘iCCKI/IC 1 XMMHYECKHE CBOMCTBA

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

Oxkcuppl cepbl. CepHasi KUCIIOTA,

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

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bu6nuoreka [IOK
XHWMHMUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlen cpebl COeTMHEHUSIMU
cepol

97 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bubnuorexa [JOK
MPOAYKTA PEaKLU https://m.edsoo.ru/00adec8a
OO1as xapakTepuCcTUKa SJIEMEHTOB

28 VA-rpynisl. A3oT, bubnmnoreka [JOK
pacrnpocTpaHEeHHUE B IPUPOJIE, https://m.edsoo.ru/00adeea6
(bu3MYecKre U XUMHUYECKUE CBOMCTBA
AmMmuak, ero GpU3nM4ISCKHe 1

29 ¢ . bubmorexa [JOK
XUMHUYECKHUE CBOMCTBA, TIOJIYYCHHUE U

v https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTuueckas padbota Ne 3 o Teme

30 I?I P bubmuorexa [JOK

«ITonyueHne aMMuaka, U3y4eHUE €ro
. 7 YA https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubnmoreka [JOK
XAMUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

30 aMMOHUS B KaU€CTBE MUHEPAIIBHBIX bu6muoreka [IOK

ynoOpenuit. XumMudyeckoe
3arpsi3HEHNE OKPYKAIOIEH CpeJIbl

https://m.edso0.ru/00adf518
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COCIUHCHUAMHU a30Ta

docdop. Oxeun hochopa (V) u

bu6nmoreka [IOK
33
Pocopras KHCHP T, QU3HICCKHE I https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, OTy4YEeHUE
Hcnons3oBanue pocdaros B
34 KaueCTBE MUHEPATBHBIX YIOOPEHUH. bubnmnoreka HOK
3arpsi3HeHue NpUPOJHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHHE B
35 pu Ic: fal E)mnli){ecxie U XUMUYECKUE bubmiorexa IOK
P P A https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcupsl yriaepona, ux pusndeckue u
36 XAMUYECKHE CBOMCTBA. bu6nuorexa [IOK
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHJ0M yriepoza (IV)
37 VYronbHast KUCHOTA U €€ CONu buomiorexa LIOK
https://m.edso0.ru/00ae006¢
ITpakTuyeckas pabora Ne 4 o Teme
38 "[losnydyeHue yriaekuciaoro rasa. bu6muoreka [IOK
KauecTtBenHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaIbHBIE TOHATHS 00
39 0 faHI/I‘{CCKI/IX BEILIECTBAX KaK O bubmmorexa LIOK
p H https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemnuuii u ero coeguuenus bubmmorexa LIOK
p a https://m.edsoo.ru/00ae080a
41 [TpakTuueckas pabora Ne 5. bubnmoreka [JOK

Pemenue SKCHICPUMCHTAJILHBIX 3a1a4

https://m.edso0.ru/00ae0bf2
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no TeMe «BaxkHeillne HeMeTaJuIbl U
UX COEIMHEHUS

Kontponbnas padota Ne3 o teme

bu6nmoreka [IOK

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

43 MeETaJII0B. MeTajinuecKkas CBs3b 1 bubnuorexa [JOK
MeTaJUInYecKas KpucTaaindeckas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBa
METaJIJIOB
XHWMHYECKUE CBOMCTBA METAILIOB.

44 DNEKTPOXUMHUECKUN Psift bubmmorexa LIOK

. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaIOB
OO1u11e criocoObl MOTyYeHHS
MetasuioB. CruiaBel. Beraucienus mo
45 YpaBHEHUSIM XUMHYECKHUX PEAKIIH, bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
€CJIM OJJUH U3 PEareHTOB COAECPKUT
MIPUMECH
46 ITonsTHE O KOPPO3UH METAIITIOB bubmmorexa LOK
https://m.edsoo.ru/00ae1278
but6mmorexa [IOK

4 Wlenowbie MeTamTs: https://m.edsoo.ru/00ae14b2

48 OKcHIBI ¥ TUIPOKCUIBI HATPUS bu6nunorexa [JOK
KaJlus https://m.edsoo.ru/00ae14b2

49 [lemouHO3eMENbHBIC METAILTBI — bubnmoreka [JOK
KaJablIMA 1 Maroui https://m.edsoo.ru/00ael5e8

50 Baxuerime coeTMHEHUS KaJIbITUs bubmuorexa [JOK
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O0001IeHYE ¥ CUCTEMATU3 AU

51 .
3HAHUU
50 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTPaHEHUS https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 "}IlzéCTKOCTb Bozm Y METOJIbI €€ bubmiorexa LIOK
., https://m.edsoo.ru/00aelae8
yCTpaHEHUs
54 R — bubnuorexa [JOK
https://m.edso00.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bu6nuoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6nuorexa [IOK
o Keseso https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIM XKene3a bubnmnoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001eHne U cucTeMaTU3alus
3HaHUU
[TpakTryeckas padorta Ne 7.
59 Pemrenne sxcriepruMeHTANBHBIX 3a/1a4 bu6muoreka [IOK
1o TeMme «BaxkHeunime MeTamibl U X https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brruncnenus mo ypaBHeHUSIM
XUMHYECKHUX PEaKIIHiA, €CJIN OJIUH U3
50 peareHToB /1aH B U30BITKE WU bu6muoreka [IOK

COJIEPKUT IpUMecH. Brruncnenns
MacCOBOM 10U BBIXOZA IPOAYKTA
peakuuu

https://m.edsoo.ru/00ael1750
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O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1
3HaHUI
Kontponbnas padota Ne4 o teme
62 «Baxknele MeTamibl U UX 1
COETUHEHUS»
63 BemecrBa u marepuassl B 1 bubnuoreka [IOK
MMOBCEJHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHAMHMUYECKOE 3arpsi3HEHUE 1 bu6nuoreka [IOK
OKpY>Karollen cpebl https://m.edso0.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
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O6006111eHNE U 1 bu6muoreka [IOK
cHCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eH1E U 1 bu6muoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I1IO 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-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi: 8- kiacc: 6a30BbIi YPOBEHb: YICOHHK; 5-¢ U3AaHUE,
nepepabdotanHoe, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

» Xumusi: 9-if kiacc: 6a30BbIi ypPOBEHb: YUCOHHK; S5-€ U3AaHUE,
nepepabotantoe, 9 kiacc/ I'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narenscrBo «lIpocsemienne»

Tabmuubl: [lepuonnyeckas cucreMa XuMU4YeCKHUX 3neMeHToB []. U.

MenneneeBa, TabauIa pACTBOPUMOCTH, SJIEKTPOXUMUUYECKHUM PsAJl HATTPSHDKEHUS

MCTAaJIJIOB

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIil-ypOBEHb.-
Peanuzanus-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusI. -

Mertoanueckoe-nocooue-aisi-yunresns.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
MHTEPHET

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/

[TpownTo, MpOHYyMepoBaHo
20/ tofioe]  nmcros
krép TBOY «OLLI Ne 64
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