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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XHMMHHM Ha YpPOBHE OCHOBHOTO 0OIEro oOpa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON IPOrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus, MPeCTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepalbHON paboueld TPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICIIMHU MPENOIaBaHusl YYEOHOTO MpeaMeTa « XUMHUSDH)
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TPENCTaBICHUE O IENsIX, OOIIeH cTpareruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHUS OOYYAIOMIMXCA CPEACTBAMU YYEOHOIO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNbHOE IPEIMETHOE CoJIep KaHue,
MpeaycCMaTpuBaeT paclpeleleHue ero Mo KilaccaM M CTPYKTypUpPOBaHUE IIO
pazjieliaM U TeMaM MpPOrpaMMbl MO XUMHUHU, OMNPEACNSICT KOJIMYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
NOCJEN0BATEIBHOCTh M3YYEHHUS] XHUMUU C YUYETOM  MEXKOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM Yy4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcs, OMNpeAeiasieT BO3MOXHOCTH MpeaMeTa IS
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3ynbTaTamMm 0O0y4eHHUs XUMUW Ha YPOBHE IeJIel N3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB Y4YE€OHO-TIO3HABATENILHOM JI€ATEIbHOCTH OOYYarolerocss Mo OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIYXXUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpejcTaBiIeHU 0 MaTepUATbLHOM EJUHCTBE MUpPA, BAKHYIO
posib urparot GopMHUpPyEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPruu W 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MyTSAX PEUIeHUs TI00aTbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealu3allii  BO3MOXKHOCTEH [IJI1  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUECKHUX CITIOCOOHOCTEMN
00yYarolmmxcsi, HAaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JIeSTEIhLHOCTH,
AKCIIEPUMEHTAJIbHBIX U HCCIICIOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MMOBCETHEBHOM JKU3HU, TaK U B MPOPECCUOHATBHON ACATEIHHOCTH;

3HAKOMHUT CO CIEeUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3JIsia HA €IMHCTBO MPUPOBI M YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATarnoM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIINXCS;



crocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K ECTECTBEHHO-
Hay4HBIM 3HAHUAM, K IPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHYECKOE
o0pa3oBaHHE 00yYArOIITUXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XMMHH OOECNEUYMBAIOTCS CHEIU(pUKON
COJICp’)KaHUsl  Yy4yeOHOro  TpeAMEeTa, KOTOpPbIM  SIBIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEIeNEHHOM dTane e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIET0 00Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYarONIMMUCS CHCTEMBbI TIEPBOHAYAIBHBIX TMOHATANW XWMHH, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHEJbHBIX 3HAYUMBIX [OHATHIM
OpraHUYECKON XUMUH.

CtpykTypa cojepkaHus MPOTpaMMbl MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ mzydeHuto. ColiepaHu€ CKJIAIbIBACTCS U3 CUCTEMBbI
MOHATUN O XUMHUUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUNA O XUMUYECKOU
peakiuu. OO0e OSTU CHUCTEMbl CTPYKTYpPHO OPraHM30BaHbl 10 MPUHIUITY
MOCJIEI0BATEIBHOTO PAa3BUTUSA 3HAHUM HA OCHOBE TEOPETUYECKHUX IPEICTABICHUIN
Pa3HOro ypOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognyeckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUEHMS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TpEeACTaBICHUM 00 dICKTPOJIUTHYECKON JTUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAKOTCI HA OCHOBE AMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJIHOTO
YPOBHS K JAPYrOMy, BBITIOJNHSS (DYHKIIMHM OOBSICHEHUS M MPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4dCHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU  CHOCOOCTBYET  (HDOPMUPOBAHHIO
IIPEACTABJICHUS O XUMUYECKON COCTABJISAIOLIECH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHUCTEeMHONl NpPUPOJbI, IIEHHOCTHOTO OTHONIEHWS K HAay4YHOMY 3HAaHUIO U
METOJlaM TO3HaHHWS B Hayke. M3yueHne XUMHUHM TPOUCXOJUT C MPUBJICYECHUEM
3HAHUU W3 paHee M3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyKalolmuil MUpY,
«buonorus. 5—7 kinacce» n «duszuka. 7 Kacey.

[Ipy w3ydyeHHMM XUMHUU TPOUCXOAUT (OPMUPOBAHUE 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTHM COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATEIbHOCTH YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHPOBON KYJIbTYpHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKUX
3HAHUN — Ba)KHEUINX (haKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX TOJIOKECHHM,
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 OOYy4YeHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEHUE
oOy4JaronMxcsi K CaMOCTOATENIbHON I03HABATENbHON JNIEATEIbHOCTH, HAyYHBIM
METOJIlaM TMO3HaHUs, (POPMUPYIOINIMM MOTHUBAIMIO U Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecreueHne ycloBuil, CIOCOOCTBYIOLIUX MTPUOOPETEHUIO 00YUaOIMMHUCS
OMbITa Pa3HOOOPA3HOW MAESITENBHOCTH, MO3HAHMUS U CAMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE I
Pa3IMYHBIX BUIOB JI€ATEIbHOCTH;

— QopmupoBanue oOueld ¢GYHKIIMOHAIBHOM 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;

— (¢opmupoBaHHE Yy OOy4YAIOIIMXCSA TyMAaHUCTHYECKUX OTHOIICHHI,
NOHMMAaHUSl LEHHOCTH XUMHUYECKHX 3HAHMWA [UIsi BBIPAOOTKHU SKOJIOTHMUECKU
1eJ1IeCO00Pa3HOro0 TMOBEAEHUS B OBITY M TPYIOBOW JEATEIBbHOCTH B LENSAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW MPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIMTAaHUIO HAa OCHOBE YCBOEHHSA OOIIEYENIOBEYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANpPaBIEHHOCTU AAbHEHIIEro
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 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsTHe 0 MeTojax Mo3HaHHS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JEMEHTbl. (CHUMBOJBI XUMHYECKUX
31eMeHTOB. [IpocThie U C0XKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaneHTHOCTb aTOMOB XHMHUYECKHX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemectB. OTHOCUTENbHAs AaTOMHAs —Macca.
OtHOcuTENBbHAs MOJICKYJIsIpHAst Macca. MaccoBas A0JisI XUMAYECKOTO AJIEMEHTA B
COCIMHECHUMU.

KonunuectBo Bemectsa. Moub. MosisipHast macca. B3auMoCBsA3b KOJIMYECTBA,
MacChl U 4YHCJA CTPYKTYpHBIX €IUHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

DuU3NYECKUE U XUMHUUYECKUE SIBICHUS. XUMHUUECKas PEaKIUsl U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MAcChl BEHIECTB. XUMHUYeckue ypaBHeHus. Knaccuduxarms
XUMUYECKUX PEaKIHi (COeAMHEHUS, Pa3I0KEHHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu paboThl B J1aOOpaTopuu U
npuéMamu oopaiieHus: ¢ 1adbopaTopHBIM 000PYAOBaHUEM, U3YUECHUE U OMUCAHUE
bu3MYECKX CBOWCTB OO0Opa3lloB HEOPraHWYECKUX BEIISCTB, HaOIIOJEHUE
dbu3nyecknx (IUIaBJICHUE BOCKa, TasHUE JibJla, pacTUpPAHHUE caxapa B CTYIKeE,
KUTICHHE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHUE CBEUM, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SIBJICHUM, HAOII0ICHHE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX PEeaKIUi (pa3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKEHHUE THIPOKCHIIA
Menu (II) mpu HarpeBaHuu, B3auMOJICUCTBUE Kene3a ¢ pacTBopoM cosu meau (ID),
M3y4eHUE CIOCOOOB pa3JeleHUs] CMECed: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHUE,
BbITIAPUBAHUE, JUCTHLIAIUSA, XpoMaTorpadusi, MpOBEICHUE OYUCTKH TTOBAPCHHON
COJIM, HaOJIOJIGCHWE W  OMNHCAaHUE  PE3YyJIbTATOB  NPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacCChl, CO3IaHUE MOJEIEH MOJEKYJ
(1IapocTepKHEBBIX ).

BaxHeluue npeacTaBuTe/Id HEOPraHUYECKMX 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 mpupoe. O30H — ajuioTpornHas MoguduKaius KUcIopoa.

TemnoBoit 3¢G(deKT XUMHUECKON peaklud, TEPMOXMMHUYECKUE YpaBHEHHS,
9K30- W JHAOTEPMHUYECKHE pEaKUHUH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »sneMeHT W mpoctoe BemiecTBO. HaxokaeHue Bogopojga B
npupoae, (U3MYECKUEe UM XUMUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
roxy4deHus. KHcioTel u coun.

Monsipubiii  00bEM  ra3oB. Pacy€Thl 1O XUMHYECKMM YpPaBHEHHSIM.

dusnyeckne cBOKWCTBA BOAbl. Boaa kak pactBopurtens. PacTBOpEL.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBas [0Jis BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpoB B Npupose U B )KU3HH 4elloBeKa. KpyroBopoT BOJbI B MPHUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, amM{OTEepHbIE) U
HecosieoOpazyromue. Homenknarypa oxkcugoB. Dusumyeckue ©U XUMHUYECKUE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanusa. Krnaccudukarnuss ocHOBaHWN: WIENOYM U HEPACTBOPHUMbIC
ocHoBaHus. HomeHknatypa ocHoBaHMi. PU3MYECKHME U XUMHUYECKHUE CBOMCTBA
ocHoBaHuM. IloyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. @uznyueckue u
XUMHUYECKHe cBoMcTBa KucaIOT. Pan axtmBHOcTH MetauioB H. H. bekerosa.
[Tomy4yeHue KUCnoT.

Comu. Homenknatypa coseil. @u3nueckne U XMMHUYECKUE 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 (mokapa), O3HaKOMJIEHHWE ¢ oOpa3llaMu OKCHJIOB H
OMHCAaHUE WX CBOWCTB, TOJyYCHHE, COOMpaHWEe, pPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIM4eCcTBOM 1 MoJb, HCCIIEJOBaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHONM PAcCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHON
MAaCCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM M KaiblyeM) (BO3MOKHO HUCIIOJIb30BAaHUE BUIEOMATEPUATIOB),



UCCIIEIOBaHHE OO0pa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KIJIACCOB,
HaAO0JII0/ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3yueHue B3aumojeiicTBus okcuma Meau (Il) ¢ pacTBopom cepHOM KHCIIOTHI,
KHCJIOT C METajulaMHd, pPeakUWil HEUTpalM3allH, IOJyYEeHHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIa IPYTMM W3 PacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAJBHBIX 3aJad o TeMe «BaxHelmme KiIacchl HEOPraHUYeCKUX
COEIMHEHUN.

Ilepuoguveckuii 3axkon u Ilepumoamyeckas cucreMa XMMHYECKHX
jaementoB JI. U. MengeseeBa. CtpoeHne aToMoB. XMMHYECKasi CBSI3b.
OxHcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEaKINH

[lepBple MONBITKM KIacCUPUKAMM XUMHUYECKUX 3yIeMeHTOB. lloHsATHEe 0
IpynIax CXOJHBIX 3JEMEHTOB (IIEIOYHBIE W IIEJIOYHO3EMENIBHBIE METaJlIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yI0T aM(POTEPHBIE OKCHIBI
Y TUIPOKCHU/IBI.

Ilepnonnuecknii 3akoH. [Iepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB /.
N. Menneneea.  KoporkomepuonHas W JUIMHHONEpUOAHAsS (bopMeI
[Tepnoanueckoit cuctembl xummudeckux 3yemeHToB . . Menneneena. Ileprnoast
n rpynnbsl. PU3NYECKHA CMBICH IOPSAKOBOIO HOMEpa, HOMEpPOB MEPHOIA U
IPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbiXx 20 XUMHUYECKUX  DJIEMEHTOB
Ilepnonmueckonn cucremnl [[. M. MenneneeBa. XapakTEpUCTUKA XWMHYECKOTO
3JIEMEHTA 110 ero noJyioxkeHuto B [lepuonnueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAJUNINYECKNX U HEMETAJUNIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMAYECKUX
DJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hbll U
IpaKJaHUH.

Xumuueckas cBsi3b. KoBaneHTHass (MOJdsipHass W HEMNOJIsipHasi) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. MIOHHAs CBA3b.

Crenenp  okuciieHHd. OKHCIUTENBHO-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  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropenue, peakiu pa3ioKEHUs,, COeAUHEHHUS).

Mesxcnpeomemmnnie ceasu



Peanuzanus MeXnpeaMeTHBIX CBA3€H MpU W3YYCHUHM XMMHH B 8 Kiacce
OCYILIECTBIISIETCS 4Yepe3 MHCIOJIb30BAaHUE KaK OOIIUX EeCTEeCTBEHHO-HAYUHBIX
MOHATUH, TaK U MOHSTHUM, SBJISIOMIMXCS CUCTEMHBIMU JIJIs1 OTIICJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE MOHSATHS: HAyYHBIH (akKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KJIacCUPUKaIMs, TEePUOJUYHOCTh, HAOJIOACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

®dusuKa: MaTepus, aToM, O3JEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIU],
W30TONbI, PAANOAKTUBHOCTh, MOJICKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECCTBO, TEIO,
00BEM, arperaTHOe COCTOSHHE BEIIECTBA, ra3, (U3WYCCKUE BEIMYHMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, MIAHETHI, 3BE3b1, COJHIIE.

buonorus: hbotocunTes, npixanue, ornocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpaybl, TOPHBIC IOPOJIHI,
TOJIE3HBIE UCKOITAEMBbIE, TOIIMBO, BOJHBIEC PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYECKas peakUs

Ilepnonmueckuit 3akoH. [leprnognyeckas cucrema XUMAYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHCHUM CBOMCTB
XUMHYECKUX DHJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalusd, KalablUuid MU UX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckon
CHUCTEME U CTPOCHUEM UX AaTOMOB.

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

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3jIMyHbIM KJIaCCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKasl CBA3b HECOPTAHMYECKUX BEILIECTB.

Knaccudukanust XuMUYeCKUX peakiiii Mo pa3iudyHbIM Mpu3HaKaM (110 YUCTY
M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TerioBoMy 3ddexrty, mo
M3MEHEHUIO CTENEHEH OKHMCICHUS XUMHUYECKUX JJIEMEHTOB, MO 0OpaTHMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUUYECKUE PEaKIUH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[lonsiTue o ckopoctu XxuMuueckod peakiuu. [loHsTHe 00 0OOpaTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusiX. [IoHsITHEe 0 TOMOTEHHBIX U T€TePOTCHHBIX
peakuusx. [lonarue o karammse. [lonsTne 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHMYECKOW PEAKIMU M TOJO0KEHUE XUMHYECKOTO
paBHOBECHSL.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMHU,  AJIEKTPOHHBIA  OajaHC
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBlI€HUE ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJBb30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Kartnonbl, aHMOHbI. MeXaHW3M JUCCOLMALIMM BEUIECTB C PA3JMYHBIMU BHJIAMHU
XuMu4eckoit cBsizu. CteneHp aucconuanuu. CUIIbHBIE U Cl1a0ble AJIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpAII€HHbIE HMOHHBIE YpaBHEHUs peakiui. CBONCTBA KHUCIOT,
OCHOBAaHMN M cCoOJe B CBET€ TMPEJACTaBICHUA 00  AJIEKTPOIUTUUECKON
nucconmanuu. KauectBeHHbIe peakiii Ha MOHBL. [ToHsATHE O rHApoIH3e Coen.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAUIOB M HEMETaioB (rpadura W anMasa), CI0KHBIX BEIIECTB
(xJopuga HaTpusi), MCCIEIOBAHUE 3aBUCHUMOCTU CKOPOCTH XMMHUYECKON peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, IIEJIOYed U  COJeH
(BO3MOKHO  MCHOJIb30BAaHUE  BHJIEO  MAaTE€pUaOB), IMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ IPU3HAKKM  MPOTEKaHUs  peakuuii MOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE Tra3a, o0O0pa30BaHHWE BOJbBI), OIbBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuMu pas3iIoKEHUs, COCINHEHHs), PACIIO3HABAHUE HEOPTaHMYECKHUX
BEUIECTB C TIOMOUIBIO KAYECTBEHHBIX pEAaKIUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeranibl 1 X coeAUHEHUS

OOmiass xapakTepucTuKa rajnoreHoB. (OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (u3NUEeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHMYECKME CBOMCTBA Ha TIPUMEpPE  XJIOpa
(B3aMMOJEHCTBHE € MeETalllaMHM, HEMETaJulaMH, IueraodamMu). XJIOPOBOJAOPOA.
ConsiHasg KUCJIOTA, XUMUYECKHWE CBOMCTBA, IOJy4YeHHE, NMpuMeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpPraHM3M YeJoBeKa. BaxHeillne XJIOpUAbBI U UX
HAaxO0KJEHUE B IPUPOJE.

O6mrast xapakrtepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (u3NYECKUEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOMHbIE MOAU(PHUKAIIUN KHCIOPOIa
U cepbl. XuMUYecKkue cBoilcTBa cepbl. CepoBOAOPO, CTpOoeHHE, (U3HMUYECKUE U
XUMUYecKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEICTABUTETN KUCIOTHBIX OKCHJIOB.
CepnHas kucioTa, (QU3HMYECKHE U XUMHYECKHE CBoMcTBa (0OIMME  Kak
MpEJCTaBUTENsT Kjacca KHUCIOT U crenuduyeckue). XHUMUYECKUE PEakIu,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO Crnoco0a MOMyYeHUs] CEPHOM KHUCIIOTBHI.
[Ipumenenue cepHoii KucaoTsl. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKLINS Ha



cynabdar-uoH. Haxoxzaenue cepbl U €€ COENMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOMIeH cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUSI.

OO6mias xapaktepuctuka aneMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. A30T, paCIpOCTpPAaHEHUE B MPHUPOJIE,
du3nueckre U XuMHUeckre cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHAK, €ro
du3nuecKre 1 XUMUYECKHUE CBOMCTBA, MoJydyeHue u npuMeHeHue. Coiau aMMOHUS,
ux pU3NUECKUEe U XMMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas: peakiys Ha
HMOHBI aMMOHUSA. A30THas KUCIOTa, €€ MOJydyeHue, (PU3NuecKue U XUMHUYECKHE
cBOlCcTBa (00mME Kak TPEICTABUTENS Kiacca KHCIOT U crenuduaeckue).
Hcnonp3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopennii. XuMrU4ecKoe 3arps3HeHUe OKPY>KaIOIIeH Cpelibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO3[yXa, MOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, GuU3MUECKHEe U XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kucnoTa, pu3nIecKre 1 XUMUIECKHUE CBOICTBA,
nosyaenue. McnonabzoBanue GocdatoB B kauecTBE MUHEPATBLHBIX YI0OPEHHIA.

O6mias xapakrtepuctuka 37aeMeHTOB [VA-rpymmbl. OcOOEHHOCTU 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,
nojiyueHue W mnpuMmeHeHue. KadecTBeHHas peakinusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M 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 (OCH3MH), UX pOJIb B OBITY W TPOMBIIICHHOCTH.
[TonsiTrie 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OelkaxX, yriaeBoJax — U UX
poi B OKM3HM YejloBeka. MarepuaibHOe €IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuwuii, ero ¢usndeckue W XUMUYECKHE CBOWCTBA, TMOJIyYeHUE U
npumeHenue. CoenuvHeHuss KpeMHus B mnpupojge. OOmue mnpeacTaBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThI, UX MCIIOJb30BaHUE B
ObITY, B MPOMBIILICHHOCTH. Ba)kHele cTpouTeabHbIE MaTepualbl: KEPAMHKA,



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

Xumuueckuii IKCnepumenm:

M3y4deHHE 00pa3lioB HEOPTaHMYECKHUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI,
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 O0Opa3laM XJIOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpa3naMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIOThI, M3YYEHHE XHUMHUYECKHUX CBOWMCTB
pa30aBiIEHHOM CEPHOU KUCIIOTHI, MPOBEICHUE KAUECTBEHHOM peaKIuu Ha CyJbdaT-
MOH M HaOJIIOJIEHWE MpHU3HAKa €€ MPOTEKAHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOMCTBaMH a30Ta, (ochopa M uX coequHEHUH (BO3MOMKHO HCHOJIb30BAHKE
BUJIEOMATEPUAITIOB), 00pa3IiaMu a30THBIX U (PochopHBIX ynoOpeHui, mosydyeHue,
coOupaHue, pacrno3HaBaHME€ U HW3Y4YEHUE CBOWCTB aMMHaka, IPOBEICHUE
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
KPUCTAJUIMUECKNX PEImIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIIEHUE C
IIPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHUBOrasa, MOJIydeHHE, COOMpaHue, paclo3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHHE KAaueCTBEHHBIX pEaKIuii Ha KapOOHAT W
CUJIMKAT-UOHBl U M3yYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHUE C
OPOAYKIIMEN CHIIMKATHOM TMPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe « BaykHeuIe HeMETaJluIbl U KX COCTUHEHUS.

MeTanibl 1 X COeTUHEHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux a3emeHtoB J[. H.
MengneneeBa u ctpoeHusi aromoB. CTpoeHue MeTamuioB. MeTaminyeckas CBs3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DIEKTPOXUMHUYECKUU  psl
HaIpspDKeHU MeTamuioB. U3nueckue U XMMHYECKHUE CBOMCTBAa MeTauioB. OOmue
CIOCOOBI TMONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METaiOB, OCHOBHBIC
CIoCcOOBI 3aluThl MX OT Koppo3uu. CmuaBbl (CTajab, YYTyH, MIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY U MPOMBITIIIICHHOCTH.

[IlenouHble MeTaJIbl: MojdoXkeHue B Ilepuonnyeckoi cucteMe XMMHUYECKHX
snemeHToB JI. 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXOXICHUE B TMPHUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpusd U Kanus). OKCHUIbl U



TUOPOKCUABI HATpus W Kanud. lIpuMeHeHne WEeno4YHbIX METALNIOB M HUX
COE€IMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHMid MW KaJbLMW: IIOJOXKEHHE B
Ilepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOKJIeHHE B Ipupoe. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseiiive coeauHEHHs Kaiublus (OKCHUI, TUIPOKCHUA, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AJIFOMHUHUN: TIOJIO)KEHUE B [leproanueckor CUCTEME XUMUYECKUX SJIEMEHTOB
JI. . Menneneesa, CTpoeHHE aToOMa, HaxOKJICHHE B npupone. Pusndeckue u
XUMHUYECKHUE CBOICTBa amtoMUHUSA. AMQOTEpHbIE CBOMCTBA OKCUAA U THIPOKCUAA
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 ITOJYYCHHE.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHHE C oOpas3lamMyd METaNIOB W CIUIaBOB, WX (U3HUUECKUMU
CBOMCTBAMHU, HU3YYEHHE  PE3YJbTAaTOB  KOPPO3HH  METALIOB  (BO3MOXXHO
WCIIOJB30BaHUE BHUJEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
Kalbllud W HATpUsl C BOJOW (BO3MOXKHO WCIOJB30BAHUE BHJICOMATEPUATIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BOBMOXXHO  WCIOJIb30BAaHME  BHJICOMATEPHUAIOB), TMPHU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIIMI HAa WOHBI: MarHus, KaJIbIYs, aJIIOMUHUS, [IUHKA, KEe3a
(I) u xenesa (II1), meau (II), HAOIIOCHKE W ONMCAHUE MPOILIECCOB OKPAIIMBAHHMS
IUTAMEHU WOHAMHM HAaTpHsl, Kajdus W Kaiblus (BO3MOXHO HCIIOJIb30BAHUE
BUIEOMATEPUAIIOB), UCCIIEI0BaHNE aM(pOTEPHBIX CBOWCTB THIPOKCHAA AITFOMUHUS
Y THIPOKCHU/IA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 IO TeMe « Bakueitmme
METaJUIbl U UX COCTUHEHUS».

XuMHuS U OKPYsKalas 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-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHATHSA: HAY4YHBIA (pakT, THUIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuuKauus, TMEePUOAUYHOCTb, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SIBJICHUE, MAPHUKOBBIN
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®duszuka: MaTepus, aTroM, OJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIUJ,
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJA, DSJCKTPUUECKUNA 3apsisl, MPOBOIHHKH,
MOJyIIPOBOJTHUKH,  TUAJIEKTPUKH, (OTOIIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CIuiaBbl, (pU3MUYECKUE BEIMYMHBI, €AUHUIIBI U3MEPEHUs, KOCMHUYECKOE
MPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COHIIE.

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

I'eorpadusa: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE IOPOJBI,
MOJIE3HbIE UCKOIIAEMbI€, TOINIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 11O
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  pe3yJIbTaTbl  OTPaXalOT  TOTOBHOCTh  OOy4YaroOIIMXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTALUU W
pacIlIMpeHne OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMoOTHYECKOT0 BOCIUTAHUA:

LIECHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJEeIHI0, NOHMMAaHWS 3HAYECHHUS XMMHUYECKOW HAYKH B KU3HH
COBPEMEHHOI0 O0OILECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOM HH(pOpMAaLHMEH O
MEPEAOBBIX JIOCTHOKEHUSIX M OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

OPENCTABICHUS O COLMAIBHBIX HOPMax M MPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUN B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATEIbCKOM,  TBOPYECKOM W OPYrUX  BUAAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH NpHU
BBIMIOJJHEHUHU YY€OHBIX, IO3HABATENbHBIX 3aJa4, BBIIOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B IIpolLlecce€ OTOM y4uyeOHOW JAeATeIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TOBEIECHHWE M IIOCTYIIKM CBOMX TOBApUILNEHM C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSL:

MHPOBO33PEHYECKUE TPEACTABICHUS O BELIECTBE M XMMUYECKOW DPEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOLINE
OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aHUMOCBA3SX YEIOBEKA C
IPUPOTHOM CPEION, O POJIM XUMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[TI0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HAa MOJIYYEHUE HOBBIX 3HAHWI IO
XUMUHU, HEOOXOIUMBIE TSI OOBSICHEHUS HAOIIOJAEMBIX IMPOIECCOB W SIBJICHUM,
MO3HABATENbHON, MH(POPMAIMOHHON W YUTATENbCKOM KyJIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM



JUTEPATYpPOH, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMH HWH(OOPMAITMOHHBIX
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
3I0pPOBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE TMOCJECACTBUUA 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 M3YyYCHHUIO ITpodeccuii U Tpyaa pa3IuyHOTo poja,
YBOXEHHE K TPyAYy M pe3ysibTaTaM TPYAOBOM NESITEIBHOCTH, B TOM YHCIJE Ha
OCHOBE TIPUMEHEHHSI MPEAMETHBIX 3HAHUN 10 XHUMHH, OCO3HAHHBIA BBIOOD
WHIMBHUAYaTbHONW TPACKTOPUHU IPOJIOKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCremHon npodeccuoHaabHON NESITENFHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHHUM,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON Cpeie;

6) 3K0JI0rH4ecKOro BOCIUTAHMUS

9KOJIOTHYECKH I1eJIeco00pa3HOe OTHOIIEHHWE K TMPHUPOJEC KaK HCTOYHHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHUE LIEHHOCTH 3JJ0POBOTO U
O0e3zonacHOoro oOpa3a KHU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOJACHUS
paBUJI OE30IMaCHOTO TTOBECHUS MPH padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIIHIX,
YIPOXKAKOIIKNX 3J0POBBIO U KU3HU JIIOIEH;

CITIOCOOHOCTH MPHUMEHSATHh 3HAHMS, MOJIydaeMble TPH W3YUYCHHH XUMUH, IS
pEILIEHNs 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEW NPUPOIHOU CPEIOU, ISl TTOBBILIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYphl, OCO3HaHUs TJ00AJBHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEM W IMyTeH WX PEIICHUs] MOCPEICTBOM METOJIOB XHMHH,
3KOJIOTUYECKOI0 MBILIJIEHHS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pe3yJabTAaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpus,
MPUHITUTI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpeAMETax U IO3BOJIAIOT Ha
OCHOBE 3HAHUH U3 ATHUX MPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O IEJIOCTHOM



Hay4YHOI KapTUHE MHUpA, U YHUBEPCAJIbHbIE yueOHbIE AEHCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATUBHBIC, DPETYJISTHUBHBIC), KOTOpble oOecneunBaioT (HOpMHUpPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
JeSTETBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble j1ornyeckue 1eicTBUs:

YMEHHUSl MCIOJB30BaTh MNPHUEMBI JIOTHUECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICI XMMHUYECKUX TMOHSTHH (BBIIETSATH UX XapaKTEpHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMUMU TOHSTHUSIMHU), UCIOIb30BAThH
MOHATHUS JIJIs1 OOBACHEHUS OT/ICIIbHBIX (JAKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUH [JIs1 KJacCUPUKAIIMU XUMUYECKUX BEIIECTB M XUMHYECKUX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIIEJACTBEHHBIC CBA3U MEXKIY OOBEKTaMH H3YyUCHHS,
CTPOUTH JIOTUYECKHE pACcCyX ACHUS (MHIYKTUBHBIC, ACNYKTUBHbBIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TMPUMEHATh B TMPOLECCE TO3HAHUS TMOHITUS (MPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHN MOJICIbHBIC MPEJCTaBICHUS —
XUMUYECKUU 3HaK (CHMBOJ DJIEMEHTAa), XUMH4Yeckas (opmyla U ypaBHEHUE
XUMUYECKON peakiy — IpH PEIICHUU y4eOHO-TI03HABATENIbHBIX 3a/7a4, ¢ Y4ETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH M3YyYaeMbIX 00OBEKTOB — XUMUUYECKHUX BEIIECTB M XUMUYECKUX PEAKIIH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHSL:

YMEHUE UCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4E€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KaueCTBE OCHOBBI il (DOPMUPOBAHMS THUIIOTE3bI IIO
MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKCHUI;

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHHUIO, OPraHM3allM W TMPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM Tpollecca,
CaMOCTOSITEJIFHO MPOTHO3UPOBATH €0 PEe3ynbTaT, (OPMYIUPOBATH 0OOOIICHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMNbITAa, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, AHAIU3UPOBATH M HMHTEPHPETUPOBATH HWH(POpPMAIIIIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, MOJIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsL  JIUTEpaTypa XHMHUYECKOTO COJEpP)KaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHYECKU OIEHUBATh MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MH(POPMALIHIO;



YMEHHE MPUMEHATh Pa3lIUyHble METOJbI U 3alpOChl MPHU MOUCKE U OTOOpE
UHPOpMALlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX Ul BBIIOJIHEHUSA
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEIEIEHHOTO TUIIA, IPUOOPETEHUE OIBITA B
0o0JacT HUCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpPOM aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHbBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATENIHO BBIOMpaTh ONTUMAIbHYIO POpMY MpEACTaBICHUS HHPOPMALIUHA U
WUIIOCTPUPOBATh pEIIaeMble 3a/Jayd  HECJIOKHBIMM CXEMaMH, AHarpaMMaMH,
IpyruMu popmamu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJNb30BaTh W aAHAJU3MpOBaTh B IMpolecce Y4yeOHOU H
MCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIUIO O BIUSHUHU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTa HAa COCTOSTHUE OKPYXAIOLEH HPUPOAHOU
Cpebl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YUeOHbIe AelicTBUS:

YMEHHs 3a/aBaTb BONPOCHl (B XOA€ Juajiora W (WiIM) JUCKYCCHM) IIO
CylmecTBy  oOcyxkaaemMoll  TeMbl, (OPMYJIHPOBATH CBOU  MNPEAJIOKECHUS
OTHOCUTEJILHO BBIMOJIHEHUS MPEIOKEHHON 3a/1a4u;

YMEHUS  NOPEACTaBIATh  MOJIYYEHHbIE  pPe3yJbTaThl  [MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XMMHYECKOrO0 JKCIIEPUMEHTa (Ja0OpPaTOPHOTO OIBITA,
mabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABATEIbHOM W UCCJENOBATENIbCKOW  JIEATEIbHOCTH  MpPU  PEUICHUU
BO3HUKAIOIIMX TPOOJEM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB W COIJIACOBAHUSA
no3uuuii (00Cyx aeHusl, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJAWHALUS
COBMECTHBIX JCHCTBUM, OIPENCICHUE KPUTEPUEB II0 OLIEHKE KayecTBa
BBITMIOJTHEHHOMN pabOThl U JpyTHe).

PeryasiTuBHbIEe YHUBepcaabHble YUeOHbIE AelicTBUS:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIU JEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BRIOUpaTh Hanbosee 3PPeKTUBHBIC CIIOCOOBI peleHns Y9eOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHUPOBATH
IPEIJIOKEHHBIM  AJITOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUA C  y4ETOM
MOJIyYEHHUsI HOBBIX 3HAHUNA 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX U PEaKUusX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3yibTaTa 3asBICHHOW €M, YMEHHE
UCI0JI30BATh M aHAJTM3UPOBATh KOHTEKCTHI, MPE/IjIaraéMble B yCIIOBUU 33/IaHUM.

MNPEIAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 1O OCBOCHUIO 00SA3aTENBHOIO
COJIEp)KaHusl, YCTAHOBIIEHHOTO JaHHOW (eaepanbHOl paldouell HporpaMMmoi,
BBIJICIISIFOT: OCBOEHHBIE 00YYAIOIMIMMUCS HAYYHbIE 3HAHUS, YMEHHSI U CTIOCOOBI



NEUCTBUN, crnenupuiecKkue [ TpeAMETHOW obmacth  «XuMHsS», BUIBI
NEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HAaHWS, €ro  HWHTEpIpETallUH,
npeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE 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 HEOJIHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS 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, MOJIAPHAs. U HEMOJSpHAs KOBAJCHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TporeHTHAsE KOHIIEHTPAIlUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MIPUMEHSTH ITU TIOHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAICHU;

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

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

e packpbiBaThb cMmbica Ilepunonndeckoro 3akoHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mosioxkeHus: B llepuonnueckoit cucreme,
3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPDHOTO yY€HHUs, 3aKOHA ABOraapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto (opmy Ilepuoguueckoit
CUCTEMbl XHMHWYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpymnmna (b-rpynma)», mansie u
0OJbIIME MEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnune «llepuoguueckass cucrteMa xumudeckux a3nementoB J[. .
MeHzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB



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

KJIaCCU(PUITMPOBATh XUMHYECKHE DIIEMEHTHI, HCOPTAHUUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (10 YHCIy W COCTaBY YYAaCTBYIOIIMX B pPEaKIUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas ONMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUSI XHWMHUYECKUX MPEBpAICHUI B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJIPHYIO W MOJSIPHYKO — MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEHTa 10 Gdopmyse
COEIMHEHHSI, MaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOUN peaKInu;

MIPUMEHSITh OCHOBHBIE OINEPAIMKU MBICIIUTEILHONU JEATEIbHOCTU — aHaJu3
U CUHTE3, CpaBHEHHE, 00O0OIIEHUE, CHUCTEMATH3AINIO, KIacCHU(UKAIUIO,
BBISIBIICHUE TPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JJISI M3Y4YEHUS CBOMCTB
BEIIECTB M XUMHUUYECKUX pPEaKIui, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAaHUS — HaOIIOAEHUE, WU3MEPEHHE, MOJEIMPOBAHHUE, SKCIIEPUMEHT
(peanbHBII U MBICIICHHBIN);

cledoBaTh  IMpaBWJIaM  [OJb30BAaHUS  XUMHYECKOM  MOCYyAOW U
nabopaTOpHBIM 00OpYIOBaHMEM, a TakKe TNpaBuwiIaM oOOpamieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUAMH TIO BBITIOJTHEHHUIO
JTa00pATOPHBIX XUMHUYECKUX OIBITOB M0 TMOJIYYEHUI0O W COOUpaHUIO
ra3oo0pa3HbIX BEMIECTB (BOIOpOJAa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHUE  OKCIEPUMEHTHI  TI0
pacno3HaBaHHUIO PACTBOPOB LIEJIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(makmyc, heHondTaienH, METUIIOPAHK U IPYTHE).

K xonIy oOydenus B 9 kiacce nmpeaMeTHbIC Pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMECHHUIA:

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,  pPACTBOP,  DJIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTAYECKAS] AUCCOLUUAMSA, PEAKUUH HOHHOTO
oOMeHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMBbIE U



HEeoOpaTUMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKUCIEHME M  BOCCTAaHOBIICHHE,
ajoTponus, aMmpOTEepHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAS,
METa/NInyecKas), KpHUCTAJUIMYecKass pemeTka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTb XWMHYECKOM pPEaKUWW, NPeNesbHO JI0ImyCcTHUMas
koHuenTpaus [1JIK BemecTsa;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATHH U
MPUMEHSATH ITH NOHATHS IPY OMUCAHUU BELIECTB U X NPEBPALLECHU;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY [UJISI COCTaBleHUS (opMyll
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

ONpENENsATh BAJIECHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTAaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeneNéHHOMY KJIacCy COEIMHEHUH 1Mo (opmysaM, BUJA XUMHYECKOU
CBA3M (KOBaJE€HTHas, HOHHAs, METAJUIMYecKas) B HEOPraHUYECKUX
COEIMHEHHMSIX, 3apsj MOHA M0 XUMHUYECKOW (hopmysie, XapakTep cpeabl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHHM, THI KPUCTAILTMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbich llepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAHHE: OIKCHIBATh M XapaKTepU30BaTh
Tabnuunyo ¢opmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3ianyuaTh MOHATUS «IJIaBHasg noxarpynna (A-rpymma)» U «noOoudHas
noarpynna (b-rpynma)», Manele u OonblIiMe NEPUOABI, COOTHOCHUTH
0003HAauUEHHUsA, KOTOpbIE UMEITCSI B MNEPUOAMYECKON Taldiuue, c
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsia  sijapa, oOIlee 4YHCIO 3JIEKTPOHOB U
pacmpeneneHue UX 10 JJIEKTPOHHBIM  CJIOsIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB 3JIEMEHTOB M UX COCAMHEHUN B
npejesiax MajiblX MEPUOAOB U IJIaBHBIX MOATPYII C YYETOM CTPOCHHS MX
aTOMOB;

KJIaCCU(UIUPOBATh XUMHUECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BELIECTBA,
XUMUYECKHE peakuuy (10 YUCIy W COCTaBy YYacTBYIOLIUMX B pPEaKLUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMUYECKHUX DJIEMEHTOR);

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

COCTaBJIATb YPABHEHUS DJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEW, MOJHBIE U COKPALLEHHBIE YPABHEHUS PEAKLIUNA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAOIINX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIIECTBAMH Pa3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEJICTBOM COCTABJICHUS DJICKTPOHHOTO OalaHCa dTUX PEaKIIHiA,
IIPOTHO3UPOBAaTh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHX TPEBpAlICHUH B Pa3IUIHBIX
YCIIOBHUSX;

BBIYUCIISATH OTHOCHUTEIBHYIO MOJCKYJSIPHYIO M MOJSIPHYIO — MacChl
BEIIECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO JJeMeHTa 1o (opmyiie
COCIMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMUYCCKOU PEaKInu;

cobmoaaTh  IMpaBWia  IMOJB30BAaHUS  XUMHYECKOW  IMOCYAOM W
na0opaTopHbIM  000pyIOBaHUEM, a TaKXKe TMpaBwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHSIMH TI0 BBITIOJHEHHUIO
7a00paTOPHBIX XWMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOHMpaHUIO
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 HaumeHoBaHue pa3aeioB 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 9 bubmuorexa [JOK

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

YeJIoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bu6nunoreka [IOK

' peakuuu https://m.eds00.ru/7f41837c

Hroro no paszneny 20

Pa3nen 2. Baxkneiiue npecTaBuTe M HEOPraHNYECKUX BelIeCTB
21 Boznyx. Kucnopog. [lonstue 5 bubmuoreka [IOK

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

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

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

' HEOPraHMYECKHMX COEAUHEHN N 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
MenneneeBa. 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 bu6nuoreka [IOK
' OCHOBHBIX Pa3JIeNoB Kypca 8 Kinacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnmnoreka [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. 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 1 bubnmnoreka [JOK
' siementoB VIIA-rpynmsr. agorenst https://m.edso0.ru/7f41a636
OO0m1as xapakTepuCTUKa XUMUYECKHIX
2.2 BHCﬁCHTOE VIAI-)F nbl. Cepa u e€ 6 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 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 COeIMHEHUSA

. 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 BpeMs 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 IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero U3y4yeHHsl | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Posb XuMuM B )KU3HU 1 bu6nuoreka [IOK
yejoBeKa. Tena 1 BelecTsa https://m.edsoo.ru/ff0d210c
bubnuorexa [JOK
2 [TonsiTrie 0 MeTO/1aX MO3HAHUS B XUMUU 1
https://m.edsoo.ru/ff0d227e
[TpakTueckas pabora Ne 1 «IIpaBuna
3 paboThl B 1a60OpaTOpUU U IPUEMBI 1 bubmuorexa [JOK
oOpartieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa 1 cMech. CriocoOb! 1 bubmmorexa [JOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2
5 «lfaz eJIeHue cﬁeceﬁ (Ha mpumepe 1 brbmorexa [JOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOU COJIN)»
but6mmorekxa [IOK
6 A 1
TOMBL I MOTICRYIHL https://m.edsoo.ru/ff0d2a6c
7 XuMHudeckye dJIEMEHTRI. 3HAKU 1 bu6nunorexa [JOK
(CMMBOJIBI) XUMHUYECKHX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CITOKHBIC BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa LIOK
YBp 7 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 BCIICCTB.

bubnmoreka [IOK

10 X eckas ¢o a. BanentHoc
AN 7 popatyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX 3JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOcUTENBHAA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubnuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 Ddusznyecknue 1 XUMHUIECKUE SBICHUA. bubnuorexa [JOK
Xumuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBusi NIpOTEKaHUs bubmuorexa [JOK
XUMHYECKHUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus konuuecTBa, MacChl
17 BEIIIECTBA M0 YPABHEHUSIM XUMUYECKUX brbmorexa [JOK
t . P https://m.edso0.ru/ff0d5708
peakiui
Knaccudukaius XuMU4ecKuX peakiuii
18 (coenuHeHUs, pa3IoKEHHS bubmmorexa LOK
& P ’ https://m.edsoo.ru/ff0d3f34
3aMenieHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONEIUCT 0606yq eHHE U bubmmorexa LOK
) Amer HUI https://m.edsoo.ru/ff0d40c4
cHUCTeMaTU3aIvs 3HaHUM
20 KonTtponsHas padora Nel mo teme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmechk razos. Coctas bu6nunoreka [JOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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

IIPOCTOEC BEIICCTBO. O30H

dusnyeckue U XUMHUUECKHE CBOMCTBA

bu6nmoreka [IOK

22
KICI0POJA (PEAKILH OKACICHIL, https://m.edso0.ru/ff0d4614
ropenue). [Torstue 06 okcuagax
CrocoObI MONTYYCHHUST KHCIIOPOJia B
23 nabopaTopun Zq I OMLIH_IJIGHII){OI[CTI/I bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpuMeHeHre Kucaopoa
TennoBoii 3G PeKT XMMUIECKOI
24 peaKIuy, NOHATHE O bu6nuoreka [IOK
TEPMOXMMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMUYCCKUX PEAKITHIX
To o (HedTh, yro €TaH).
25 3arH J;iieéie?;:; . am::rll/lol::/[o;b? 2r0 bubamorexa LOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[TpakTuyeckas pabora Ne 3 o Teme
26 «ITomyuenne u coOMpaHue KUCI0poIa brbmorexa [JOK
e 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 du3nyeckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
Bosiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [JOK
29 II
OIPITHE 0 KHCToTax # COMLIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOJAOPO/Ia B bu6nunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme
but6mmoreka [IOK
31 «[lonmydenne u coOupanue BoI0po/a,

M3y4YEHHE €r0 CBOMCTB)

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

32

MomnsipHblii 00bEM Ta30B. 3aKOH

bu6nmoreka [IOK

ABoraapo https://m.edsoo.ru/ff0d542e
Brrancienns 00bEMa, KoJIM4ecTBa
33 BEII[SCTBA I'a3a 110 €ro U3BECTHOM bubmorexa [JOK
H MY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
Brrunciienus 00EMOB ra3oB 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmorexa HOK
P .. peaitt N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHH T'a30B
35 Ddu3nvecKue U XUMUYECKUE CBOMCTBA bubnuorexa [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachIeHHbIe
37 u HeHaCBIpeHHI)II;) acTBOpPBI. MaccoBas bubmmorexa [JOK
m p PBI- https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «ITpuroroBiieHrE PaCTBOPOB C bubmuorexa [JOK
onpeaenEéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTtponpHas padota Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KIaccuUKaIus, bu6nuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyeHnne n XUMHUYECKHE CBOMCTBA
41 KHCHy;THLIX OCHOBHBIX ¥ aM()OTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bu6nunoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyuyeHne u XUMUYECKHE CBOMCTBA bubnmnoreka HOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kitaccupukanus, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomydyeHue u XUMHUYECKHE CBOWCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa,
46 cnocoéblz HIE)JI )eHH;I XI/IMI/I‘-IZ(I:)KI/IG bubmmorexa LIOK
. i ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 I'eneTnyeckas CBsA3b MEXKAY KJIacCaMHU bubmmnoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bubmmoteka [IOK
49 O0o001IeHre U cCHCTeMaTU3alns 3HAHUT
B . https://m.edsoo.ru/00ad9ch2
KoHnTtponbhas padora Ne3 o teme
50 "OCH(l:))BHI)Ie KJ‘Il:lCCI)I HEOPTraHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKY KiIacCU(BUKAIITN
51 XI/II\PiII/I‘—IeCKI/IX 3JICMEHTOB ?}OHSII;I/IG 0 brbmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXoAHBIX SJIEMEHTOB
[Tepunoguueckuii 3aK0H U
pHo bubmuorexa [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
sanemenToB J[. 1. MeHneneeBa
bubmuorexa [JOK
53 [Tepuoasl, TPy, TOATPYIIIIHI 1

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

Crpoenue atromoB. COCTaB aTOMHBIX

bu6nmoreka [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK
N bu6nmoreka [IOK
55 aToOMOB 3JieMeHTOB [lepuonueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menaeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoandeckoro 3akoHa AJis
57 pa3BUTHUS HayKH U nipakTuku. /. 1. 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 Hontast ximireckas cossb https://m.edsoo.ru/00adac34
60 KoBanenTnast nossipHasi Xummaeckas bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasneHntHas HenosipHas XUMUYECKast bubmuoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHHS bubmorexa TIOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTEbHO-BOCCTAHOBUTEIbHBIC bubnuotexa [JOK
peakiuuu https://m.eds00.ru/00adb076
but6mmoreka [IOK
64 OKHCIHATENN U BOCCTAHOBUTEIIH
https://m.edso0.ru/00adb076
65 Kontponbnas pabora Ned o Teme bubnuorexa [JOK
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https://m.edsoo.ru/00ada824
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((CTpOCHI/Ie aroMa. XMMHYECKas CBA3b»

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

66 Peseprublit ypok. O6o0mIeHne 1 1 bubnuoreka [IOK
CUCTEMATU3aLMs 3HAHUN https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CUCTEMATU3alMs 3HAHUN https://m.eds00.ru/00ad9ch?
68 PesepBublit ypok. O6001menue u 1 bubnuoreka [IOK
CHUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
[Iepnonnueckuit 3aKo0H.

1 [Iepnoanueckas cucrema 1 bu6nuoreka [IOK
XHUMUYECKHX dJ1eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XiMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmorexa [IOK

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

3 Knaccudukarmms 1 HoMmeHKIaTypa 1 bubnmnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYeCKOM CBS3U M THUITHI 1 bubmmorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o Teme

5 «[ToBTOpEHME U YTITyOJIeHUE 3HAHUI 1 1
OCHOBHBIX pa3JieJioB Kypca 8 kimacca»

6 Knaccudukanmst xumMmuaeckux 1 bu6nunorexa [JOK
peaKkLyii 10 pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakud. [ToHITHE 0 TOMOT€HHBIX U 1 bubmorexa LOK
P ’ https://m.edsoo.ru/00adbe9a
FeTEPOre€HHBIX PEAKLIUIX
[TonsiTHe 0 XMMHUYECKOM PaBHOBECHH.

bu6nuorexa [JOK
8 @DaKTOpBbI, BAUSIOMINE HA CKOPOCTh 1

XUMHUYECKOHN PCaKun U MOJIOXKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYCCKOI'0 paBHOBECHUS

OKHCIUTEIBFHO-BOCCTAHOBUTEIHHBIC

bubnmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IeKTPOIUTUUECKON
10 I/ICEO na I/II/IpCI/IJILHbIe U ciadble bubnnorexa LIOK
A THHArH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS PEAKIIUIA Bubmaorexa ITOK
yp peakdl https://m.edsoo.ru/00add448
XUMHUAUECKHE CBOIICTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUNA Bubmorexa IIOK
vaL https://m.edsoo.ru/00add5d8
00 3JIEKTPOJUTHIECKOM TUCCOIMALINN
XUMHUECKUE CBOMCTBA COJIEH B CBETE
13 peacTaBlIEHUI 00 bubmorexa LOK
bed . https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JUCCOIAIIIH
14 ITonsTHE 0 THUAPOINU3E COJIEH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O000111eHNe U CUCTEMATU3 AL bu6nuorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrennie DKCIIEPUMEHTAILHBIX bubmmorexa TTOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTponbnas pabota Ne2 o teme
17 «DNEKTPOITUTHYECKAS TUCCOIIAAIAS bubmorexa [IOK
R g T https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIMU B PACTBOPAX»
OO0111ast XapakKTEPUCTHUKA TaJIOTE€HOB.
18 XI/II:/III/I‘ICCKI;IG CBI(D)I\/'ICTBa Ha IIpuUMepe bubmmorexa TTOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. ComnsiHast KHCIIOTa, but6mmoreka [IOK



https://m.edsoo.ru/00adcade
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XUMUYECKHUE CBOMCTBA, MOJIyYCHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[Tpaktrueckas padora Ne 2 o Teme

bu6nmoreka [IOK

20 «HOHY%HH? COHiIHOH KHCHOTEL, https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Brruncrienus no ypaBHeHUsIM

21 XUMHYECKHX pealﬁnﬁ, €CJIM OJIUH U3 bubamorexa LIOK

https://m.edsoo.ru/00ade488

peareHToB J1aH B U30BITKE

99 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnmnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTtponHbsie MOIUGUKALIUN CEPBI.

93 Haxoxnenue cepel u €€ coeqMHEHU N bu6nuoreka [IOK
B IIpUpPOJIe. XMMUYECKHE CBOKWCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaopo1, CTPOCHHE, bubnmnoreka [JOK
buznyecKkrue 1 XUMUIECKHe CBONCTBA https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHas KUCIOTA,

25 ¢uznyecKkne U XMMHUYECKHUEe CBOMCTBA, bubmiorexa LIOK

https://m.edsoo.ru/00adea28

IpUMEHEHHE
XUMHUECKUE PEaKINH, JIekKalUe B
OCHOBE IMPOMBIIIIEHHOT0 crocoba

26 MOJTyYEHUS] CEPHOM KUCIIOTHI. bubmuoreka [IOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KalolIel cpeibl COeTMHEHUIMU
cepbl

97 Breruucienne MaccoBoi 10U BEIXOA bu6nunorexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a

28 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnmoreka [JOK



https://m.edsoo.ru/00ade104
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VA-rpynibl. A30T, pacipocTpaHeHUe
B Ipupo/e, Gpu3nveckue u
XUMHUYECKHE CBONCTBA

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

AMMuak, ero ¢puznyeckue u

bu6nmoreka [IOK

29 XUMHUYECKHE CBOWCTBA, IMOTyYEeHUE U
> HOTYHE https://m.eds00.ru/00adf004
pUMEHEHHE
[TpakTuueckas pabota Ne 3 o Teme
30 «[Tonydyenrne ammMuaKa, i3ydeHUe ero bubmmorexa [JOK
Y Stk https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U bubnmnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH
aMMOHHSI B KAUYECTBE MHUHEPATbHBIX
32 oOpenHuil. XumMuueckoe bubmmorexa LIOK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH cpeIbl
COCTMHEHUSIMU a30Ta
®dochop. Oxcun pochopa (V) u
33 o (%) P Ab (b(bp (V) bubmorexa [JOK
ocopHas kucnora, puznuecKue u
P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHUE
Hcnons3oBanue pochatos B
34 Ka4eCcTBE MUHEPAJIbHBIX YA0OPEHHIA. bubmuoreka [IOK
3arpsi3HEHUE TPUPOTHON CPEBI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHue B
35 npu 2 e g)mnljlec;;le U XUMHUYECKHE bubmmorexa LIOK
P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yraeposaa, ux puzndeckue u bubnmoreka [JOK

XAUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE ITPOOIIEMBI,
cBsi3aHHBIE ¢ OKcHIoM yriepona (1V)

37 VYronbHas KUCI0Ta U € COHN bubmorexa HOK
https://m.edso0.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

38 "TTosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
KadectBenHas peakius Ha KapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnnorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIepoa
. bubnuorexa [JOK
40 KpeMHuii 1 ero coequHEHUS
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemienue

41 HKCIIEPUMEHTANIbHBIX 33/1a4 TI0 TEME bubnmnoreka [JOK
«Baknenie HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
KonTponbnas pabota Ne3 o reme

. bubmmorexa [JOK
42 «BaxkHelye HeMeTaJUIbI U BX
https://m.edsoo0.ru/00ae0e18
COCIMHCHHUS
OO01mas XxapakTepuCTHKa XUMHYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtamnndeckas CBsI3b H bu6nunorexa [JOK
METaJUINYECKast KPUCTAIUITNYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOIICTBA METAIJIOB.

. bubmuorexa [JOK

44 DIIEKTPOXUMUYECKUHN PST

HanpsHKEHUH METAIIIIOB

https://m.edsoo0.ru/00ael1156
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OO0mme cnocoObI MOTYYEHUS
meTaiioB. CriiaBel. Beraucnenus mo

bubmuorexa [JOK

45 i
YPABHCHIAM XUMUIHCCKHX PEAKIUH, https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COACPIKUT
pUMECH
46 ITonsarue o KOppO3UU METAILIIOB buGnnorexa LIOK
PP https://m.edso00.ru/00ael1278
bubmnorexa [JOK
47
Ienotnre meTab https://m.edso0.ru/00ael14b?2
48 OKcCHUIbI U TUAPOKCUIBI HATPUS U bubmnorexa [JOK
KaJIus https://m.edso0.ru/00ael14b?2
49 IllenouyHO3eMEIbHBIC METAILIBI — bubmuorexa [JOK
KaJIbIIMHA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeTUHEHUA KaJIbIIHAS bubmorexa LOK
A 1 https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATU3AIHS
3HaHUU
59 JK&cTKoCcTh BOJIBI M CTIOCOOBI €6 bubmmoteka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
53 "XEcTKOCTL BOBI M METOJEI €6 bubmmorexa TTOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bubnuotexa [JOK
54 A
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHA U bubmuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuorexa [JOK

https://m.edsoo.ru/00ael1d86
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OKCI/II[BI, THAPOKCUABI U COJIM KEJIE3a

bu6nmoreka [IOK

S (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTeMAaTH3AIINS
3HAHUH
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmnoreka HOK
«BaxHeume MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS»
Borurcnenus o ypaBHEHHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnmnoreka [JOK
COACPXKUT puMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOH JI0JIM BbIXO/a MIPOYKTa
peakuu
61 O06o0011eHre U cucTeMaTH3alus
3HAHHHA
KonTposabnas padora Ne4 o teme
62 «Baxxueime MeTamibl 1 UX
COETUHEHUS
63 BemecTBa 1 Matepuansl B bubmuoreka [IOK
MOBCETHEBHOM KU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bu6muoreka [IOK
OKpYKaroIle cpeasbl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
HKOJIOTMUYECKUX MTPOOIIeM https://m.edso0.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHHE 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ae0dOa
67 PesepBHeiit ypok. O6001ICHNE 1 bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
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CHCTEeMaTH3aIus 3HaHUI

https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O6001meHue 1

cUCTeMaTHU3alus 3HaHUU

bubnmoreka [IOK
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YYEBHO-METOINYECKOE OBECIIEYEHHE
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