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HOACHUTEJIBHAA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
COCTaBJ€HAa Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNBLHON MPOTrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (elnepanbHON padoueil mTporpamMMbl
BOCIIUTAHUS U C YUETOM KOHLEMIINK MPENogaBaHusi yueOHOro mpeamMeTa « X uMHsI»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpamMmma mo xumuu Ja€T TpeACTaBICHUE O LENsAX, OO0IIell cTpareruu
oOy4yeHHUsl, BOCHUTAHUS M Pa3BUTUS OOY4YAIONIMXCS CpEACTBAaMH Yy4eOHOIO
npeaMera, yCTaHABIIMBACT o0si3aTenbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBaeT paclpesiesieHue €ro Mo KilaccaM M CTPYKTYpUpPOBAHHUE IO
paznenaM M TEMaM MPOrpaMMbl MO XHUMHH, OINpPENEseT KOJUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepKaHuUs, PEKOMEHIYEM YO
MOCJIEA0OBATEILHOCTh ~ M3YYEHUS XUMHHM C YYETOM  MEXIPEAMETHBIX W
BHYTPUIIPEMETHBIX ~ CBSI3€H, JIOTMKU  y4eOHOro Mmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydarouuxcsi, OMNpPEAesseT BO3MOXHOCTH TMpeameTa Ui
peanuzanuu TpeOOBaHMM K pe3yiabTaTaM OCBOCHHSI OCHOBHOM 0Opa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 00pa3oBaHMs, a TaKkKe TpeOOBaHUU K
pe3yiabTaTaMm oO0y4YeHUs XMMUU HAa YPOBHE 1eJel U3y4eHUs MPeIMeTa U OCHOBHBIX
BHUJIOB Y4e€OHO-NO3HABATEIbHON JESATEIBHOCTH OOYYalolEerocsi MO OCBOEHUIO
y4eOHOI0 COJIepKaHuUs.

3HaHUWE XUMHHM CIYKUT OCHOBOW i (OPMUPOBAHUS MUPOBO33PECHUS
oOyyaroierocsi, ero MpeACcTaBICHUN O MaTepPUAIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJib UTPAlOT (POpMHUpPYEMbIE XUMHEN MPEICTABICHUS O B3aUMOIPEBPAICHUSX
SHEPTUM U 00 SBOJIIOIMU BEHIECTB B MPUPOJIE, O MyTAX pELICHUS TI00alIbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, HHEPTETHUECKOMH,
MUIIEBON U SKOJIOTHYECKON O€30MacCHOCTH, MPOOJIEM 3IPAaBOOXPAHEHMUS.

N3yuenue xumuu:

CroCOOCTBYET  peaju3allid  BO3MOXKHOCTEM  JIJIi  caMOpa3BUTUSL U
(dhopMupoBaHus KyJIbTYphl IUYHOCTH, €€ 00111el U (PYyHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOyyYaromuxcs, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHON  JIeITEeNbHOCTH,
AKCIEPUMEHTAIBHBIX U HCCIEIOBATENbCKUX YMEHUM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHHS, 3aKIaJbIBAET OCHOBBI
LETTOCTHOTO B3TJIsA/1a HA €JMHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUM €CTECTBEHHO--HAYYHOU TPaMOTHOCTH 00y4YarOIINXCS,



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHue 00yUYaIOIINXCS.

JlanHble HampaBlieHHs] B OOYYEHUH XUMHUU OOECIeUMBarOTCA crenu(ukon
colepKaHMUsl ~ y4eOHOro  MpeIMeTa, KOTOPBIM  SABJSIETCS  MHEeJaroruyecku
aJanTUPOBAHHBIM OTpaK€HHWEM 0a30BOM HAYKH XMMHUU Ha ONMpPEACTIEHHOM dTare e€
pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOUIUMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUM XUMHUHU, OCHOB
HEOPTraHWYECKOW XHUMHUM W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX IOHATHI
OPraHUYECKOU XMMUM.

CrtpykTypa coaepkaHHsl MPOTrpaMMbl 1O XUMUHM CHOPMUPOBAHA HA OCHOBE
CUCTEMHOro mojaxoja k e€ uaydenuto. Copep:kaHue CKIQAbIBACTCS U3 CHUCTEMBI
MMOHATHHA 0 XMMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI IIOHATHH O XUMHUYECKOU
peakiuu. OO0e 3TU CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY
MOCJICIOBATEILHOTO PA3BUTHS 3HAHWM HAa OCHOBE TEOPETUUYECKUX IMPEICTaBICHUMN
Pa3HOr0 YPOBHS!

— aTOMHO--MOJIEKYJIIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognueckoro 3akoHa /1. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMMWH;

— YUEHHUSI O CTPOCHUU aTOMa U XUMUUYECKOU CBA3H;

— TMpEeACTaBICHHM 00 JIEKTPOJUTUYECCKOM JHCCOITMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE OMIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YpPOBHS K JPYyrOMY, BBINONHSAS (PYHKIUU OOBSCHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHHS U TOJIyYEHUs
M3Yy4aeMbIX BEIECTB.

OcBoeHHe TMporpaMmbl IO XUMHH  CHOCOOCTBYeT  (DOPMUPOBAHUIO
MPEJCTABICHUAS] O XUMUYECKON COCTABISIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOM NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
MeTOoJaM TO3HaHMsI B Hayke. M3ydeHue XMMHUM MNPOUCXOJIUT C MPHUBIICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpyXKalomuil MHUp»,
«buonorus. 5-7 xnaccer» n «®@u3uka. / Kiaace».

[Ipy wu3yyeHWH XUMUU TPOUCXOIUT (POPMUpPOBAHME 3HAHUU OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOMN
JESATETbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYPHI.
3agaya ydyeOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUUYECKUX
3HAHUM — BaKHEUIHMX (PAKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX TOJIOKCHUH,
JOCTYNHBIX OOOOIIEHUNH MHUPOBO33PEHUYECKOIO XapakTepa, s3blKa HAyKH, B



OpUOOIICHNM K HAyYHBIM METOJAM T[IO3HAHWS TIPH HW3YYCHHH BEIIECTB W
XAMHYECKUX peakmuii, B (GOPMUPOBAHUN W PA3BUTHH MMO3HABATEIHHBIX YMECHHUHN U
UX TPUMEHEHHU B Y4YEOHO-NO3HABATEIbHOW U Yy4eOHO-UCCIEA0BATEIbCKOM
NeSATeTbHOCTH, OCBOCHUHU TIpaBWJ Oe30macHOro oOpalleHus ¢ BellecTBaMU B
MOBCEIHEBHOM JKU3HMU.

[Ipy M3yyeHUn XMMHH Ha YpPOBHE OCHOBHOTO 00IEero oOpa3oBaHUs Ba)KHOE
3HAaYEHWE MPUOOPENIN TaKHe MeJH, KaK:

— (dopMHupOBaHWE WHTEIUICKTYAIbHO pPa3BUTOW JUYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEILHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HH,

—  HampaBlICHHOCTh OOyYeHHUSI Ha CHCTEMaTU4YeCKoe MpPUOOIIeHUE
OOy4JarommXcs K CaMOCTOSTEIHHOW TO3HABATEIBHOW JAESITEIBHOCTH, HAYYHBIM
MeTOoJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XHMHUU,

— o0ecreueHne yciaoBuM, CIOCOOCTBYIOIINX MPUOOPETECHUIO 00YUYaIOIIUMUCS
OMbITa Pa3HOOOPA3HOU JEATENHHOCTH, TMO3HAHUS W CaAMOIIO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMIA), UMECIONIMX YHHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUAOB JEATCILHOCTH;

— QopmupoBanue o00me (YHKIMOHATBLHOM U €CTECTBEHHO-HAYUYHOU
IrPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSICHATH ¥ OICHWUBATH SIBICHUS
OKPYXAIOIIEr0 MHpA, WCIOJB3YsS 3HAHUS W OIBIT, MOJYYCHHBIE TPH H3yUYCHUU
XAMHH, TPUMEHATh WX TPH PEHICHUU Mpo0JeM B TOBCEAHCBHOW >KHU3HU W
TPYAOBOM AEATENBHOCTH;

— ¢opMupoBaHHE Yy O0OyYarOmUXCsl TYMaHUCTHYCCKUX OTHOIICHHM,
MOHUMAHUS [IEHHOCTH XWUMHYECKUX 3HAHWWA JJIs BBIPAOOTKH DKOJIOTHUECKH
1enecoo0pa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B IEIAX
COXPaHEHHUsI CBOETO 3/I0POBbsSI M OKPY>KAIOIIEH MIPUPOTHOMN CPEbI;

—pa3BUTHE MOTHUBAIIMU K OOY4YEHHUIO, CHOCOOHOCTEW K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHUS OOIIECYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQUIS W HAMPABICHHOCTH JATLHEUIIIETO
oOy4eHusl.

OOmiee YWCIO dYacoB, OTBEACHHBIX I W3YYCHHS XHMHH Ha YpPOBHE
OCHOBHOT'0 001Ier0 00pa3zoBanus, cocraiser 136 yacos: B 8 kiacce — 68 gacos (2
yaca B Hezelno), B 9 kiacce — 68 yacoB (2 yaca B HeZIEI0).



COIEPKAHUE OBYYUEHUA

8 KUIIACC

IlepBoHaYaIbHbIE XUMUYECKUE TOHSATHS

[Ipenmer xumuu. Poib XMMUU B KU3HUA Ye€I0BEKA. XUMHUSA B CUCTEME HayK.
Tema u BemecTBa. PU3NYECKUE CBOWCTBA BENIECTB. ArpEraTHoe COCTOSHUE
BeniecTB. [loHsATHE O MeTomax Mmo3HaHUS B XUMHUHU. UHUCThIE BEIIECTBA U CMECH.
CnocoObl pa3aeiaeHus: CMeCei.

ATOMBI W MOJNEKYJbl. XHUMHUYECKUE BJIeMEHTbl. CHMBOJIBI XHUMHUYECKHUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEIEeCTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHHUE.

Xumuyeckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHUMHYECKHUX HJIEMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BemecTB. (OTHOcHUTENbHAas AaTOMHAs Macca.
OtHOcHuTENBHAS MOJIEKYJIsSIpHAs Macca. MaccoBasi 10JI1 XUMUYECKOTO 3JIEMEHTA B
COEIUHECHUMU.

KommuectBo BemecrBa. Mosib. MonsipHas macca. B3anmocBs3bp Konn4decTsa,
Macchbl W 4YHCla CTPYKTYPHBIX €IuHHUI] BemlecTBa. Pacu€rel mo dopmynam
XUMHYECKUX COCIUHCHUM.

DOU3NYECKUE U XUMUYECKUE SIBJICHUA. XUMUUYECKAsA PEAKIUA U €€ NMPU3HAKH.
3aKOH COXpaHEHHUSI MacChl BEIECTB. XUMHUYECKHe ypaBHeHus. Knaccudukarus
XMMHYECKUX PEaKIyii (COCAMHEHHS, PAa3JIOKCHHUS, 3aMEILEHUsI, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYAOW, mpaBuiiaMu paboThl B 1abopaTopuul U
npuéMamu oOpallleHus ¢ JIabopaTOPHBIM O0OpPYAOBAHUEM, U3YyUYEHUE U OMHUCAHUE
(U3MYEeCKNX CBOMCTB O00pa3llOB HEOPraHMYECKUX BEUIECTB, HAOJIOJICHHE
¢usnyeckux (TUTaBlieHWE BOCKA, TasHUE JIbJla, PAaCTUPAHHWE caxapa B CTYIIKE,
KHIICHHE M KOHJEHCAlHs BOJbI) M XMMHUYECKHX (FOpEHHE CBEYH, IPOKAIMBAHHE
MEIHOM ITPOBOJIOKH, B3aUMOICHCTBUEC Mela C KHCIIOTOM) SIBJICHUM, HAOII0OACHUE H
ONMCAaHUE TPHU3HAKOB TPOTCKAHHMS XUMHUYCCKUX peakiui (pasiioskeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKEHUE THUIPOKCUIA
meau (I1) npu HarpeBaHwuH, B3auMoAeHCTBHE Keye3a ¢ pactBopom coiu meau (I1),
M3YyUYEHHE CIOCOOOB pa3/eNieHHs] CMECeil: ¢ MOMOIIbI0 MarHuTta, (QuibTpOBaHUE,
BBIMMAPUBAHKE, TUCTHIUISIMSA, XpoMaTorpadus, TPOBEICHNE OYHUCTKH MMOBaApPEHHOM
colid, HaOJIOJEHHWEe W  ONHCAaHUE  Pe3yJbTaTOB  MPOBEJACHUSI  OINBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHHE MOJENe MOJEKYI
(IapOCTEPIKHEBBIX).

BaxkuHeiinmue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucnopon — amemeHT U mpoctoe
BemiecTBo. Haxoknenue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakiuu rtopenwms). Oxcunbl. [IpuMenenue kwuciaopona. CrocoObl



MOJIyYeHHUsT KUCIOpoJa B JabopaTopuu U MOPOMBIIUIEHHOCTH. KpyroBopot
KHciopoa B mpupoje. O30H — ajuioTpornHas MoAu(pUKaIKs KUCIOPO/Ia.

TennoBoit 3PheKT XUMHUYECKOW peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS,
9K30- U SHJIOTEPMHUYECKUE peakUuH. TOIUIMBO: Yroiab M METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHHE MapHUKOBOIro 3 dekTa, pa3pyiieHre 030HOBOTO CIOS.

Bomopon — »smemenT m mpoctroe BemectBo. HaxoxkaeHue Bomoponaa B
npupojsie, (Gu3nUeckue MW XUMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonydenust. Kucmorel u conm.

Momnsipabiit 005EM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBAa BOAbI. Boma Kak pacTBopuTenb. PacTBOpEL.
HacelllieHHbIE M HEHACHIIEHHBIE PAcTBOPHL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas [10Jis BEIIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponb pacTBOpOB B mpHpoie U B KU3HU 4YeJIOBEKAa. KpyroBopoT BOJBI B MPUPOJE.
3arpsi3HEHHUE NPUPOIHBIX BOJA. OXpaHa U OUMCTKA TPUPOAHBIX BOJ.

Knaccudukanus neoprannueckux coenuHenuit. Oxcupasl. Kiaccudukanus
OKCHJIOB.  coyieoOpa3yroniye  (OCHOBHBIC, KHCJIOTHbIC, aM(OTEpHBIE) W
HeconeoOpasywome. Homenknatypa okcugoB. Du3MYecKHe W XUMHUYECKHE
CBOMCTBA OKCUOB. [lomyuenne okcuaos.

OcHoBanus. Krnaccudukanusi OCHOBaHMI: IIENTOYM U HEPACTBOPUMBIE
ocHOBaHMsA. HoMmeHknarypa ocHOBaHMN. DPU3NYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. Ousudeckue u
XUMHUYECKHE CBOWCTBAa KHUCIOT. Psax axktuBHocT MetauioB H. H. bekerosa.
[Tomyyenue Kucior.

Comu. Homenknarypa coneid. @u3zndeckne U XUMUYECKHAE CBOMCTBA COJICH.
[Tomyuenue couiei.

I'eHeTnueckas CBs3b MEXKY KJIACCAMH HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4€CTBEHHOE ONPEIEICHUE CONEPKAHUS KUCIOPOIAa B BO3/IyX€E, MOIYyUYECHUE,
coOupaHue, pacrno3HaBaHWE M W3YUYEHHE CBOWCTB KHCJIOPOJAA, HAOJII0/ICHHE
B3aMMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H© YCIOBHS BO3HHUKHOBEHUS U
npeKpamnieHuss ropeHus (moskapa), O3HAKOMJIGHHE C 0O0pasliaMd OKCHJIOB |
OMHMCaHUWE WX CBOMCTB, IMOJy4Y€HHE, COOMpaHuE, pacClO3HABAaHUE U U3YyUYEHUE
CBOICTB Bojoponaa (ropenue), BlaumojeicTeue Bomopona ¢ okcuaoMm meau (1)
(BO3MOYHO HCIOJIb30BAaHUE BHICOMATECPHAIIOB), HAOJIOJICHUE OOpPa3IOB BEIICCTB
KomuuecTBOM 1 Mojb, HCciaeqoBaHHE OCOOCHHOCTEH pPACTBOPEHHS BEIIECTBC
Pa3IMYHOM PACTBOPHUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JI€l pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJABI C METalllaMHU
(HatpueM ©  KajbiueM) (BO3MOXKHO  HCIOJB30BaHHME BHICOMATEPUAJIOB),



uccleoBaHue OOpas3lloB HEOPraHMYECKUX BEHIECTB PAa3IMYHBIX KIJIACCOB,
HaOII0/ICHUE U3MEHEHUS! OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT U IETOYEH,
u3ydeHue B3ammojneirictBus okcupa meam (Il) ¢ pacTBopoMm cepHOW KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEAKUUWd HEUTpaau3aluy, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHMWM, BBITECHCHHE OJIHOTO METajla JAPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJa4 M0 TeMe «BaxHedmme Kiacchl HEOPraHUYECKUX
COEMHECHUI.

IHepuognuecknit 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
jieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTromMoB. XHMMHUYECKAsi CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTE/IbHbIE PEAKIUHT

[lepBble MOMBITKH KiIacCU(UKAIUM XUMUYECKUX HyeMeHTOB. l[loHsiTue o
IPYyINIax CXOMHBIX 3JEMEHTOB (IICIIOYHBIC W IEJIOYHO3EMENIbHBIC METaJLIbI,
rajloreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aM(OTEPHBIC OKCHIBI
Y TUAPOKCUJIBI.

[Tepnoanueckuit 3akoH. [lepruoanyeckasl cuicTeMa XUMHAYECKUX JIEMEHTOB [I.
N. MenneneeBa.  Koporkomepuomnas W JUIMHHONEpHOJAHAS  (HOPMBI
[Tepunoanueckoit cuctembl xumudeckux 3neMeHToB J[. M. Menneneesa. [lepuoast
n rpynnbl. Duznyeckuii CMBICT NOPSAKOBOTO HOMEpA, HOMEPOB MEPUOAA U
TCPYMIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000704Yek aroMoB TepBbIX 20 XWMHYECKHX  DJIEMEHTOB
[Tepuonnueckoit cucrtemsl [[. M. MeHneneeBa. XapakTepUCTHKA XUMHUYECKOTO
3JIEMEHTA IO ero noJyioxkenuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u [leproanueckor CUCTEMbI XUMAYECKHAX
JJIEMEHTOB Ul pa3BUTUA Hayku U npaktuku. JI. M. MenneneeB — yd€HBIM U
rPaK 1aHUH.

Xumudeckas cBs3b. KoBajeHTHas (MOJsipHAas ¥ HENOJSPHAS) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAS CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpoueccrl OKUCIEHHUS 1 BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHHe oO0pa3lloB BEHIECTB METAJUVIOB M HEMETaUIOB, B3aUMOJCHCTBUE
TUIPOKCHIA LIMHKAa C PAacTBOPAMU KHUCJIOT M IIEJIOYEH, NPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIAX —~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pas3ioKEHUs, COSTUHCHHUS).

Mescnpeomemmnuie ceasu



Peanuzanmst MeXNpeIMETHBIX CBS3¢H TPU HM3YyUYCHWHM XHMHH B 8 Kiacce
OCYIIECTBIJISIETCS. YEpe3 HCIOJIb30BAHUE KaK OOLMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHSITUM, SBJISIONIAXCS CUCTEMHBIMH U1 OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 [[UKJIA.

OO0mMe ecTecTBEHHO--HaY4YHbIE TIOHATHUSA. HAy4YHbIA (DAKT, TUIIOTE3d, TEOPUS,
3aKOH, aHaln3, CHHTE3, KiaccudUKamus, TMEePUOIUIHOCTh, HaAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

@®usuka: marepus, aroM, 3JJIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHU],
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHUIN 3apsii, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHHE BEIECTBA, T'a3, (M3UYECKHUE BEIMYHUHBI, €IHMHHUIIBI
U3MEPEHUS, KOCMOC, TIJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: dorocuntes, npixanue, buocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHHEpaIbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOTIAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKasi peaKkmus

[Tepnoanueckuit 3akoH. [lepuoanyeckas cucTeMa XUMHAYECKUX JIEMEHTOB [I.
N. MenneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kaaus, KaJdblUuid W HX
COCIMHEHUH B COOTBETCTBMHU C TIOJOXKECHHEM »dJIEMEHTOB B Ileproanmyeckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHne BemeCTBA: BUJBI XUMHUYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUINA KPUCTAJUIMYECKON PEHIETKU U
BHUJIa XUMHUYECKOU CBSA3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHUE
CBOMCTBA BEMIECTB, OTHOCSIIMXCS K Pa3JAYHBIM KJIACCaM HEOPraHUYECKUX
COCJIMHECHUH, TeHETUYECKasl CBA3b HEOPTraHMYECKUX BEIIECTB.

Knaccudukarus XUMHYECKUX pEaKIUi MO PAa3IMIHBIM pU3HaKaM (10 YUCITy
M COCTaBy YYacCTBYIOIIUX B pEaKIMU BEHIECTB, MO TEIUIOBOMY 3(deKTy, Mo
M3MCHEHHUIO CTEICHEH OKUCIICHUS XHMHYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YUYACTHUIO KaTajau3aTopa). JK30- U SHIOTCPMUICCKUE PEaKIUU, TCPMOXUMUICCKUEC
YpaBHEHUH.

[Tonsatue o ckopocTH XMMHUYecKOW peakiuu. [loHsTne 00 oOpaTUMBIX U
HEOOpPaTUMBIX XHMHYECKHX peakiusix. [IoHATHE O TOMOTEHHBIX M IeTePOreHHBIX
peakuusax. [lonstue o karanuse. [loHsTne 0 xumMuyeckom paBHoBecun. DaKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XUMHMYECKOHW PEAKIMU U TOJO0XKECHUE XUMHYECKOTO
PaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUM,  JJIEKTPOHHBIM  OamaHC
OKHMCJIUTEIbHO-BOCCTAHOBUTEIbHOMN peaKIuu. CocrapieHne ypaBHEHUU



OKHCIUTEIbHO--BOCCTAHOBUTENIbHBIX ~pPEAKIUA C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOTUTUUECKON AUCCOIMAIIUN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, annoHbl. MexXaHHU3M JUCCOIMAIIMM BELIECTB C PA3IUYHBIMH BUJIAMU
xumuyeckoi cBsizu. Crenens auccorumanuu. CUabHbIE U C1a0ble SJEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MPOTEKaHUsI peaKIuii HOHHOTO 0OMEHa,
MOJHBIE W COKpAallEHHBIE HWOHHBIC YpaBHEHUs peakiuid. CBOWMCTBa KHCIIOT,
OCHOBaHMW U COJiedk B CBETE€ TMPEJCTABICHUN 00 3IEKTPOIUTUYECKOM
nucconuanuu. KauecTBeHHbIe peakiiuu Ha UOHBI. [loHsITHE O THApPOIN3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJENSAMHU KPUCTAJUTMYECKUX PEIMIETOK HEOPTraHUYECKUX
BEIICCTB — META/UIOB W HeMeTauioB (rpadura W anmasa), CIOKHBIX BEIICCTB
(xyopua HaTpus), UCCIICIOBAHUE 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW peaKInu
OT BO3JEHUCTBUS pPa3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEWHIECTB, IMpolecca IUCCOLMALNM KHUCIOT, IIEJIOYed U COJen
(BOBMOXXHO  HWCIIOJIb30BaHWE BHJICO MATCPUAIOB), TPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKAHHWS  peakuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHWE Tas3a, O0Opa3oBaHUEC BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHIA
(ropeHue, peaknuu Pas3JIOKEHUs, COCTUHEHHS), PAclO3HABaHUE HEOPTaHWYCCKUX
BEIIECTB C TIOMOINbI0 KAYeCTBEHHBIX pEaklMil Ha HWOHBL, pEIICHUE
AKCHEPUMEHTATBHBIX 3a/a4.

HeMeTa/uibl U MX COeTMHEHUSA

OOmiass xapakTepucThKa rajoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHusi. CTpoeHue u (puanueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJoOreHoB. XHMHUYECKHE CBOWCTBA Ha TMpHUMEPE  XJIOpa
(B3aUMOJICHCTBUE ¢ MeETaUIaMH, HEMETaJIaMH, IIejiouaMu). XJIOPOBOJOPO/I.
ComngHasi KMCIIOTa, XMMHUYECKUE CBOWMCTBA, MOJY4YECHHE, NMpUMEHEHHeE. JlencTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHMW3M YEIOBEKa. BakHEHIIne XIJIOpPUAbl U KX
Hax0XJICHUE B IPUPO/IE.

O6mas xapaktepuctuka 3memMeHTOB VIA-rpynmbel. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTepHble CTereHu okuciieHus. CTpoeHue U (PU3NUYECKHUE CBOWCTBA
MPOCTBIX BEIMIECTB — KUCJIOPO/a U Cephbl. AJUIOTPONHBIE MOAU(DUKALIUKA KUCIOPOaa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOAd, CTpOoeHUE, (PU3HUECKUEe U
XUMUYeckre cBoMcTBa. OKCHABI CEpPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHast kuCIIOTa, (U3HYSCKHE M XHUMHUYECKHe cBoicTBa (0Omme Kak
NPEJCTaBUTEN Kilacca KHCIOT W crenupuyeckue). XHUMHYSCKUE PEaKIUH,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJIyYEHUsS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit kuciaotsl. Conu cepHOM KUCIOTHI, KAYECTBEHHAS peaKius Ha



cynbdar-uodH. HaxoxaeHue cepbl M €€ COEAUHEHUNM B TPUPOJE. XUMHUUECKOE
3arpsi3HCHUE OKPYXKAroIIeH Cpeabl COCIUHEHHSAMH Ccepbl (KHCIOTHBIC JOXKIH,
3arps;3HEHKE BO3JIyXa M BOJOEMOB), CIIOCOOBI €TI0 MPEIOTBPAIICHHUS.

OO6mas xapaktepuctrka 3JeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTETNIEHU OKUCIEHUs. A30T, pacHpOCTpaHEHHE B MPUPOJIE,
¢duznyeckre U XuMU4Ieckre cBorcTa. KpyroBopot azora B npupoje. AMMHAK, €ro
(du3nYecKre U XUMHUYECKUE CBOMCTBA, MojlyueHue U npumeHenue. Coiam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, QU3NYECKUe U XUMHUYECKHE
cBoiicTBa (0OmIMEe Kak MpEeACTaBHTENS Kjacca KHUCIOT M CHenu(HuecKue).
Hcnons3oBanne HUTpATOB M COJEH aMMOHHUS B KadyeCTBE MHUHEpaJbHBIX
yao0peHuit. XuMHUUeCcKoe 3arpsi3sHEHUE OKPYKaroulel cpeibl COSITMHEHUSIMU a30Ta
(KUCIIOTHBIC JIOKIH, 3arpsA3HEHUE BO3JyXa, IMOYBBI M BOJ0oEéMOB). Docdop,
ajutoTporniHele Moaudukanuu docdopa, ¢uzMUEecKkne W XUMHYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kucinora, GU3NIECKHE U XUMHUECKHE CBOMCTRA,
nonyuyenue. Mcnonb3oBanue pocdaToB B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.

O6mas xapaktepuctuka 3memMeHTOB |V A-rpynmbel. OCOOCHHOCTU CTPOCHUS
aTOMOB,  XapaKTEpHbIE€  CTENEHU  OKUCIEHUSA.  YTIEpoH,  aUIOTPOIHBIC
Moau(uUKalMy, pacnpocTpaHEHUE B HOpupoae, (QU3NYECKHEe U XUMHUYECKHE
cBoicTBa. Ancopouus. KpyroBopot yriepoaa B npupojge. OKkcuibl yriepoaa, ux
¢uznyeckre W XUMHUYECKHE CBOWCTBA, [JIEUCTBUE HA KUBBIE OPraHU3MBI,
MOJIyYE€HUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOIEMbl, CBS3aHHBIE C OKCHUIOM
yrinepona (IV), rumore3a T00aTbHOTO TMOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
a¢dexT. YromapHas KUCI0Ta U €€ CONM, UX (U3NUECKHEe M XMMHUYECKHUE CBOWCTRBA,
nojxyyeHue W TnpuMeHeHwe. KauecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILUIEHHOCTH U CEILCKOM
XO3MCTBE.

[lepBoHauanbHbBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yriepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTAHOJ, TNIMIIEPHH, YKCYCHAsT KHCIIOTA).
[TpupomHble HCTOYHUKK YIIIEBOJIOPONOB (Yrojib, NPUPOAHBIN Ta3, HedTh),
OPOAYKTHI WX TepepaboTku (OCH3WH), UX pOJIb B OBITY W MPOMBIIIJICHHOCTH.
[lonsiTie 0 OMONOTMYECKHN BAXKHBIX BEIIECTBAX: KUPaX, OCNKax, yrieBoJax — U UxX
poJii B KWM3HU 4elioBeKa. MarepualbHOE€ €JUHCTBO OPraHUYeCKUX U
HEOPTraHWYECKUX COCTUHEHUM.

Kpemnuii, ero ¢usmyeckue U XUMUYECKHE CBOWMCTBA, TMOJIYy4YEHUE U
npuMenenne. CoequHeHuss KpeMHuss B mpupoje. OOumume mnpeacTaBieHus o0
okcune kpemuus (IV) u xpemuueBoi kucinote. CHIMKATHI, UX UCIOJIb30BaHKUE B
OBITY, B IIPOMBIIIJIEHHOCTU. BaxHelIme CTpouTeIbHbIE MAaTepHUAlIbl: KEpaMUKa,



CTEKJIO, IIeMEHT, OeTOH, Xkene300eToH. [IpobiaeMbl 6€301MacHOTO HCIOIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B OBCEIHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa30OB HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U HAOIIOJIEHUE MPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxarouye (U3NUYECKUEe M XUMHUYECKHE CBOWCTBA
rajJIoreHOB M HMX COCIUHEHUH (BO3MOXKHO WCIIOJIb30BAHHE BHJICOMATCPHAIIOB),
O3HaKOMJICHHE C oO0Opasmamu XJIOpuaoB (TajJOreHHJIOB), O3HAKOMJICHHE C
obpasmamu  ceppl W €€  COeIMHEHUSMH  (BO3MOXKHO  HCIIOJIb30BAHHE
BHJICOMaTEPHAJIOB), HAOJIIOICHUE TIpoliecca OOyTIIMBaHMs caxapa MoJ| ACHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHUE KAYECTBEHHOM peakiuu Ha cyibQar-
MOH W HaOJIOJIeHHE Mpu3HaKa €€ MPOTEKaHWs, O3HAKOMIIEHHE C (U3UYECKUMU
cBoiicTBaMu asota, ¢dochopa M KX COeIAUHEHHUH (BO3MOXHO HCIIOIb30BaHHE
BHJICOMATEPHUAJIOB), 00pa3iaMu a30THBIX U (ocHOPHBIX yIO0OpECHHMIA, TOTydeHHE,
coOupaHue, pacrno3HaBaHWE U H3YyYEHHE CBOWCTB aMMuaka, IMPOBEJICHUE
KaueCTBEHHBIX PeaklMii Ha MOH aMMOHUS U (PocdaT-uOH U U3YUYCHHUE MPU3HAKOB
UX MPOTEKAHUS, B3AUMMOJIEUCTBUE KOHLIECHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO
(BO3MOKHO MCIOJIb30BaHUE BUJICOMATEPHAJIOB), V3y4YEHUE MOJIeIen
KPUCTAJIUTMYECKUX PEHIETOK anmasa, rpadura, QyimepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIIEM H
YCTPOMCTBOM MPOTHUBOTrasza, MOJIydeHUe, COOMpaHHUE, pACTO3HABAHUE U U3YYCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-MOHBl W W3Y4YEHHE IMPU3HAKOB MX MNPOTEKAHUS, O3HAKOMJIEHHE C
NPOAYKIHMEN CUIMKATHOW NPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 o TeMe «BaxxHeume HeMeTaIbl U UX COCAUHECHUS.

MeTtasuibl 4 UX COETUHECHUS

OO6mias xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosioxeHus B llepmoamueckoit cucrteme xumuueckux sieMeHToB J[. W.
MenaeneeBa u crpoeHust atomoB. CTpoeHue MeTtaiuioB. Mertajuinueckasi CBA3b U
METAJUIMYECKAsT  KPUCTALUIMYECKAss  pPemeéTKa.  DIEKTPOXUMUYECKUUA Pl
HanpsbkeHnt MetaioB. Ou3nyeckre U XMMUYECKUEe CBOMCTBa MeTauioB. Oomue
crocoObl ToyyeHus MeTayyioB. [loHsTHE O KOppO3WM METaIoB, OCHOBHBIC
CHOCOOBI 3amMTBl UX OT Koppo3uw. CrutaBel (CTalb, YyTryH, JIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilemounbie MeTamel: nmoJiokeHue B [leprnogndeckor CUCTEME XMMHUYECKHAX
anemeHToB JI. M. MeHaeneeBa, CTpOCHHE MX aTOMOB, HaXOXJICHHUE B MPUPOJIE.
dusndeckre ¥ XUMUYECKHE CBOWCTBA (HA MpuMepe HaTpus W Kanus). OKCHIBI U



TUAPOKCHABI HaTpusg W Kaius. [IpumMeHeHue MIEeIOYHBIX METAUIOB W HX
COEIUHECHUM.

[IlenoyHO3EMENbHBIE METAJUIBI MAarHuii W KalbLMi: T[OJOXEHHE B
[Tepunognueckoit cucrteMe xumuueckux syeMeHToB [[. . MenaeneeBa, cTpoeHune
MX aTOMOB, HAXOXJIeHUE B IIpupoae. PrU3nyecKkue U XUMUYECKNE CBOMCTBA MATHUS
U Kanplusa. BaxHeimme coequHeHHs Kanblus (OKCHJ, THIPOKCHI, COJIH).
’KéctkocTh BOIBI U CITOCOOBI €€ YCTpaHEHMS.

AJFOMHUHUN : TOJIO)KEHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTpOCHUE aTOMa, HAXOXJIECHHE B mpupose. Pusnyeckue u
XUMUYECKUE CBOMCTBA altoMUHMS. AMDOTEpHbIE CBOMCTBA OKCHUJIa U THIPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, cTpoeHMe aroMa, HaxOXAcHUE B npuponac. Dusndeckne u
XHUMHYECKUE CBOMCTBA *kelie3a. OKCHIIBbI, THAPOKCHIBI U conu xkene3a (I1) u xenesa
(1), ux cocTtaB, CBOWCTBA U MOJTYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o0pa3liaMy METAJJIOB U CIUIABOB, WX (U3UYECKUMU
CBOWCTBAMH, W3YYCHHE  pE3YJIbTATOB  KOPPO3WU  METAIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTCH B3aWMOJCHCTBUS OKCHIA
KaJbI[Us W HATpus C BOAOW (BO3MOXHO HCIOJL30BAaHUE BHJICOMATCPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, MPOLECCA TOPEHHUS XKeJe3a B KUCIOPOJE
(BOBMOXHO  HWCIOJB30BaHUE  BHUJACOMATEPUATOB), TPU3HAKOB  IMPOTEKAHHUS
Ka4ECTBEHHBIX PEAKIMI HAa MOHBI: MAarHWs, KaJdblMs, AJIIOMHHUSA, IMHKA, JKelie3a
(1) u xene3a (I11), mequ (I1), HaGMrOEHNE W ONUCAHKUE TIPOIECCOB OKPAITUBAHUS
IUTAMEHW WOHAMH HATpWs, Kalusd W Kajdblusd (BO3MOXKHO HCIOJIb30BaHHUEC
BHJICOMATEPHAJIOB), UCCIICIOBaHHE aM(DOTEPHBIX CBOMCTB THIPOKCH/IA ATFOMHHHS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHeumue
METAJUIBI U UX COCTUHEHUSY.

XuMus 1 OKpY:KapIIas cpeaa

BemecTtBa m Marepuasibl B MOBCEJHEBHOM >KM3HHU 4YeJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakiui B ObiTy. [lepBas momorns mpu
XUMHAYECKHX 0KOTrax U OTPaBICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYKaromied cpeapl (mpeenbHas A0MyCTHMAast
KOHIICHTpaIus Beiects, aainee — [1JIK). Porb XuMuu B pelieHHH SKOJIOTHYECKUX
poOJIeM.

Xumuueckuit IKCnepumMenn.

u3ydeHrne oOpa3IoB MaTepuayioB (CTEKJIO, CIUIABBI META/UIOB, MOJUMEpPHBIC
MaTepHaJIbI).

Mescnpeomemmnuie ceasu



Peanuzanmst MeXNpeIMETHBIX CBS3eW TPU HM3yUYeHWH XUMHH B 9 Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJIb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK U MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMU JJI OTJEIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOTO IUKJIA.

OO0mMe ecTeCTBEHHO-HAYYHbIE TMOHATHS: Hay4HbIA (DaKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccupukalus, MepUOAUYHOCTb, HAOIIOJACHUE,
AKCHEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHHUE, MOJElb, SIBJICHUE, MapPHUKOBBIN
s dekT, TEXHOJIOTHUS, MATEPUATTIBI.

®dusnka: wmaTepusi, aTroM, DOJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
M30TOIMbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJIEKTPUYECKUNU 3apsjll, MPOBOJHUKH,
MOJYNIPOBOAHUKH, JTUANEKTPUKH, (OTORIEMEHT, BEHIECTBO, TENIO, O00bBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, T'a3, pacTBOP, pACTBOPUMOCTbD, KPUCTAJUITMYECKas
pemeéTKa, CIuiaBbl, (PU3UYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE31bI, COJHIIE.

buonorus: ¢orocunTe3, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHbBIC
yA0OpEHUs, MUKPORJIEMEHThI, MaKPOAJIEMEHTHI, MUTATEIIbHBIE BEIIECTRA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpaIbl, TOPHBIE IOPOJIHI,
MOJIE3HbIE UCKOIMAEMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pE3yNbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOyYEeHHsS XUMHUU B €IUHCTBE y4eOHOU U
BOCIIUTATENILHOW JIEATEIbHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JIYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMU B
oOlllecTBE MpaBWIaMH W HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHMS, CAMOPA3BUTHUS U COIMATIU3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroluXcs
PYKOBOJICTBOBAThCSI CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAMN U
pacuIMpeHue onbiTa AeSITENLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)naTpHOTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAyYHOMY HACJEAWI0, TMOHMMAaHUSA 3HAUYCHHUS XUMUYECKOM HAyKd B KU3HU
COBPEMEHHOI0 00IIeCTBa, CIOCOOHOCTH BIAAETh JIOCTOBEPHON HHpOpMaIuei o
MEePEIOBBIX JOCTKEHUAX M OTKPBITHSAX MHPOBOM M OTEYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTY B HAYUYHBIX 3HAHUSIX 00 yCTPOMUCTBE MUpPa U OOIIECTBA,

2)rpakaaHCcKOro BOCIIHTAHMA:

MPEJICTaBICHUS] O COIMAJIbHBIX HOpPMax M MpaBUJIAX MEXINYHOCTHBIX
OTHOILIEHUHM B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEeNOBATENbCKOM, TBOPYECKOM M JPYyTHMX  BHJAX
JESATETbHOCTH, TOTOBHOCTH K pPa3sHOOOpPa3HOM COBMECTHOM JEATENbHOCTH MpPU
BBITIOJTHEHUU YYEOHBIX, [O3HABATENbHBIX 3a7a4, BBHIIOJIHEHUH XUMHUYECKUX
AKCIEPUMEHTOB, CO3IaHUHU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOINM B TMpolecce 3TOW ydyeOHOW JeATETbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE M TIOCTYNKH CBOMX TOBApHIIEH ¢ MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB,;

3)eHHOCTH HAYYHOT0 MO3HAHUSI

MUPOBO33PEHUYECKHUE MPEJCTABICHHUS O BEIIECTBE M XUMUUYECKON peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M COCTABJISIONIWE
OCHOBY JIJISl TIOHUMAHHS CYIIHOCTH HAayYHOW KapTUHBI MUpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTUS NPUPOJBI, B3aUMOCBS3IX YEJIOBEKA C
MPUPOJTHOMN CPEZION, O pOJIM XMMUM B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAMPABICHHBIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAUMBIE i1 OOBSICHEHHS HAOIIOJaeMbIX IMPOIIECCOB M SBIICHUMH,
MO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIBCKOM KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHON pabOThl € Y4eOHBIMHM TEKCTaMH, CIPaBOYHOM



TUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYy4YeHHI0 M TO3HAHUIO, JIOO03HATENIBHOCTh, TOTOBHOCTH H
COCOOHOCTh K  caMoOOpa3OBaHUIO, MPOEKTHOM U  HUCCIEA0BATEIbCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH M YPOBHS OOy4E€HHS B
IaJILHEUIIIEM

4)popmupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3/I0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEICTBUU U
HETPUATHE BPEAHBIX MPUBbIUCK (YIOTPEOJICHUS aIKOTOJIs, HAPKOTHKOB, KYpPEHUs),
HEOOXOAMMOCTH COOJIIOACHUS TIpaBWJI  OE30MACHOCTA TMPU  OOpaIleHHuu C
XUMUYECKUMU BEIIECTBAaMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCNHTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YyUEeHUIO nmpodeccuit u Tpyaa pa3iMuHOro poja,
YBOKEHHE K TPYyAy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHUCIE Ha
OCHOBE NPUMEHEHHS] NPEIMETHBIX 3HAHUW [0 XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUIYaJbHON TPACKTOPUU MPOJOJLKEHUST 00pa30oBaHus ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycnenrHoi npoheccuoHaIbHOM NeATeNbHOCTH U Pa3BUTUSI HEOOXOJIUMBIX YMEHHH,
TOTOBHOCTb aIalITUPOBATHCS B MPOdEeCCHOHANBHOM cpefie;

6)3K0JIOrMYeCKOr0 BOCITUTAHUS

AKOJIOTUYECKHU 11eJIeco00pa3HOEe OTHOIIEHHE K MPUPOJEC KaK HCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IIEHHOCTHU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(U3UYECKOMY M TICHUXHYECKOMY 3/I0POBBIO, OCO3HAHUE ILIEHHOCTH COOIOJEHUS
MpaBuUJ 0€30MACHOTO MOBEJEHUS MPU PadOTE C BELIECTBAMHU, a TAKXKE B CUTYyaIlUsX,
YIPOKAOMIKX 310POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pEILICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOUIEW MPUPOJHOM CPEAOM, IS MOBBIIICHUSA
YPOBHSI  DKOJOTUYECKON  KyJbTYpbl, OCO3HaHMsS TJOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M IMyTed UX PEeLICHUs] MOCPEICTBOM METOJ0B XHMHH,
AKOJIOTUYECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B IMO3HABATEILHOM,
KOMMYHHUKAaTHBHOW U COLIMATIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYUMBbIE IS
bopMUPOBaHUS MHUPOBO33pEHHUs OOIICHAY4YHbIE TOHATHSA (3aKOH, TEOpHS,
NPHUHIMUII, TUIIOTe3a, PaKT, CHCTEMa, MPOIecC, IKCIIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax U TMO3BOJISIIOT Ha
OCHOBE 3HAHWI U3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAy4YHOW KapTHHE MUpA, ¥ YHUBEpCaJIbHbIC yUeOHbIC IeHCTBUS (TO3HABATEIIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISATUBHBIC), KOTOpBIE OOeCIeYrBaoT (GOpMHpPOBAHHE
FOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHIO Y4EOHOM
NESATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHUBEpPCAJIbHBbIE Y4eOHbIE AeHCTBUS

ba3oBble Toruveckue aeiicTBUA:

YMEHHUS HCIHOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUU
3HAHUU. PACKPHIBATh CMBIC] XMMHYCCKHX MOHITHH (BBLICIATH UX XapaKTEPHBIC
MPHU3HAKYW, YCTAHABIWBATH B3aUMOCBS3b C JAPYTMMHU IOHSTHSIMH), HCIIOIH30BAThH
MOHATHUSA JUIsl OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATH OCHOBAHUS U
KpUTEpUU JUISl KIACCU(PUKAIMU XUMHUYECKUX BELIECTB U XUMHUYECKUX PEaKIIUi,
YCTaHaBJIMBATh MPUUYUHHO-CICIACTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3y4eHUS,
CTPOWTD JIOTUYECKUE pacCykIeHUs (MHIYKTHBHBIC, JICTyKTHBHBIC, [0 aHAJIOTHH),
JIeaTh BBIBOJBI U 3aKJIFOUCHUS;

YMEHHE TIPUMEHATh B TMPOIECCe IMO3HAHUS TMOHATHS (IpPEIMETHBIE U
MeTanpeMETHBIC), CHMBOJIMUCCKHE (3HAKOBBIC) MOJICITH, HCIIOJIb3yeMbIC B XUMUH,
peoOpa30BBIBATh MIUPOKO MPUMEHSAEMbIE B XUMUU MOJEJIbHBIC MPE/ICTABICHUS —
XAMHAYCCKUH 3HAK (CMMBOJI 3JIeMEHTa), XHMHYecKas (opMylia W ypaBHEHHE
XUMUYECKOU peakiuu — MPU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 3a/1a4, C YUYETOM
ATUX MOJENBHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3YYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISBJISITh  OOLIME  3aKOHOMEPHOCTH, MPUUYUHHO-CIECJACTBEHHbICE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX IIPOIleccax U sIBICHUSX.

Ba3oBble ucciienoBarejibckme 1eicTBUSA

YMEHHE UCIOIb30BaTh IMOCTABICHHBIE BOINPOCHI B Kaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI Il (POPMUpPOBAaHUSI THUMIOTE3BI IO
MPOBEPKE MPABMWIHLHOCTH BBICKAa3bIBAEMBIX CYKJICHH;

MpUOOpETeHHE ONbITa MO TUIAHUPOBAHUIO, OPraHU3alMU M MPOBEACHUIO
YYEHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOJoJaTh 3a XOJOM IMpolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €T0 Pe3yJbTaT, (PopMynupoBaTh 00OOIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABISITh OTYET
0 MpOoEIaHHOM padoTe.

Pab6ora ¢ unpopmaumei:

yMEHHE BBIOUpATh, aHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(POPMALIHIO
Pa3IUYHBIX BUJOB U (POpPM MPEICTABICHUS, MOTYYAEMYIO U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAsl  JIMTEpaTypa XUMHUUYECKOTO COJIep>KaHUs, CIPaBOYHBIC
nocoOust, pecypchbl MHTepHeTa), KPUTHYECCKH OICHUBATH IMPOTHBOPECUYUBYIO |
HEJIOCTOBEPHYIO HH(OPMALINIO;



yMEHHE MPUMEHSATHh Pa3IMYHbIE METOJIbI U 3aMpOChl MPU MOUCKE U OTOOpE
MHpOpMalM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX MJISI BBINOTHEHUS
y4eOHBIX M MO3HABATENIbHBIX 3aJ]lay ONPEe/IeIEHHOIO TUIA, IPUOOPETEHHUE OIbITA B
0o0JlacTh  HCMOJIb30BaHUS HMH(OPMAIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOIB30BaHUS PA3JIMUHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITEILHO BHIOUPATh ONTUMANIbHYIO (OpMY MpeAcTaBiICHUs MHPOPMALINU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud  HECIOKHBIMU CXEMaMH, JHharpaMMamy,
npyrumu popMamu rpaduky U UX KOMOUHAIUSAMY,

YyMEHHE WCIOJIb30BaTh M aHaJuW3UpoBaTh B Mpolecce ydyeOHOH U
HCCIIEIOBATEIBCKON NESITEIbHOCTH MH(DOPMALMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEIBCKOTO0 XO3SIMICTBA M TPAHCIOPTAa HA COCTOSIHUE OKpYKAlolled MPUPOTHOM
Cpe/pbl.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1e/iCTBUSA:

YMEHHS 3ajaBaTh Bompochkl (B Xxome awaimora W (WiIM) AWCKYCCHHU) TIO
CyIlleCTBY  OOCyX7gaeMod  Tembl, (QOpMYyIUpPOBaTH CBOM  NPEAJIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHUSI IPEAJI0KEHHOM 3a/1a4u;

YMEHUS  MPEJCTaBISITh  TOJyYEHHBIE  Pe3yibTaThl  IO3HABaTEIbHOU
JEATEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JieJlaTh MPE3CHTAIUIO
pe3yJIbTAaTOB BBIMOJIHCHUS XUMHYECKOTO 3KCrepuMeHTa (JJabopaTOpHOTO OIIBITA,
71a00paTOPHOM PabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

yMEHHUS Yy4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEIBHOM W HCCIEOBATENbCKONM  JEATENbHOCTH  MPU  PEUICHUHU
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE YYETa OOIIMX MHTEPECOB U COIJIACOBAHUS
no3uruii (00CyXJIeHUsI, OOMEH MHEHHSMH, <MO3TOBBIC IITYPMBI», KOODIUHAIIHS
COBMECTHBIX JICHCTBHI, OIpeJeieHue KpUTEpUEeB IO OILIEHKE KayecTBa
BBITIOJTHCHHOM pa0OThI U APyTHE).

PeryasiTuBHbIe yHUBepPcaJbHblIe yUeOHbIE 1eiiCTBUS:

YMEHHE CAMOCTOSITEIBbHO OINPENENATh LN ACSITEIbHOCTH, IJIAaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIUPOBATh U MPHU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
JesATebHOCTD, BbIOMpaTh Haubosee 3p(HEKTUBHBIE CIIOCOOBI PEIICHHs] YYEOHBIX U
MO3HABATEIBHBIX 3aJla4, CaMOCTOSATENIbHO COCTaBIISITh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QJITOPUTM JCHUCTBUU MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYEHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaKIUsiX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOIO pE3yibTaTa 3asBJICHHOM IE€JH, YMEHHE
MCIIOJIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, MpeIjiaracMbie B YCIOBUU 3aJJaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX PE3yJIbTATOB IO OCBOCHUIO 0053aTEIBHOTO
COJIEpKaHUsl, YCTAaHOBJIIEHHOTO JaHHON (denepanbHOl paboueil mnporpamMmoi,
BBIJICJISIIOT. OCBOEHHBIE OOYUYAIOIIMMUCA Hay4HbIC 3HAHUS, YMEHUS M CIIOCOOBI



NEeUCTBUM, crernuduyeckue ISl MOpeAMETHOM 00JacTh «XUMHUS», BUJBI
NEATEIbHOCTA 10  MOJYYEHHI0O HOBOIO  3HAHHWS, €ro HWHTEPIpPETalNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIUSIX.
K xoHIy 00yueHus B 8 Kjacce mpeIMETHBIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCSA YMEHUM !
PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATUH: aTOM, MOJIEKYJa,
XUMHAYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS ¥ HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsA MAacca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUSI, XMMHYECKas peakius, KiIaccu(Pukamus peakuuil: peakiuu
COCOUHEHMS, PEAKIUU PA3JIOKECHUS, pEaKUUH 3aMENICHHS, PEaKInuu
oOMeHa, 3K30- U PHIAOTEPMUUYECKUE PEAKIINH, TeIIOBOM A (PeKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CIOM aToma, aToMHash OpOuTa b, paauycC
aToOMa, XMMHYECKAsl CBS3b, MOJSAPHAS W HEMOJSPHAS KOBAJICHTHAs CBA3b,
WOHHAS CBSI3b, MOH, KaTHOH, aHHOH, PACTBOP, MACCOBas JOJISI BEIIECTBA
(TIpolIeHTHAs! KOHIICHTPAIUs) B pacCTBOPE;
WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHSATHU W
MPUMEHSTH 3TU MTOHATHS MPU ONMHCAHUH BEILIECTB U UX MPEBPALICHU;
UCIIOIb30BaTh XMMHUYECKYIO CHUMBOJIMUKY JUISi COCTaBJICHUS (POopMyn
BELIECTB U YPABHEHNUNM XUMHUYECKUX PEAKIUN;
ONPENENATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSX,
CTENEHb  OKHUCIIEHUS  BJEMEHTOB B  OWHApHBIX  COEJUHEHHUSX,
MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KJIAcCy COCIUHEHUW IO
dbopMynaM, BHJI XAMHYCCKOW CBs3M (KOBaJICHTHAss W HWOHHAsA) B
HEOPraHUYECKHUX COCTMHEHUSIX;
packpeiBath cMmbIichn Ilepuommueckoro 3akona J[. WM. Menaeneena:
JEMOHCTPUPOBATh IOHUMAHHUE TMEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHAYECKHX JJIEMEHTOB OT MX NOJIOKEeHUsA B llepmommueckoit cucreme,
3aKOHOB COXPAHEHHUsSI MACChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHA ABOraapo;
OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy llepuonuueckoit
CUCTEMBl XUMHYECKHX OJJIEMEHTOB. pa3jIn4yaTh [OHATUA «TJIaBHAA
noarpynma (A-rpymma)» u «nodounas noarpymnna (b-rpymma)», Maneie u
OoJbllIMe TEPHUOJIbI, COOTHOCUTh OO0O3HAYEHHUS, KOTOPbIE HMEIOTCS B
tabmune «llepuonmyeckas cucrema XuMmMuuyeckux »siaementoB [J[. .
MenzaeneeBa» € YHCIOBBIMM XapAKTEPUCTUKAMHU CTPOCHHS aTOMOB



XHUMHAYECKUX AJIEMEHTOB (COCTaB W 3apsij sApa, o0IIee YHCIIO ISKTPOHOB
U pacIpeieiICHHE UX 10 3JICKTPOHHBIM CIIOSIM);
KJIacCU(UIIUPOBATh XMMHUYECKHUE BJIEMEHTHl, HEOPraHUYECKUE BEIECTBA,
XHUMHYECKUEe peakiuu (10 YHCIy W COCTaBYy YYacTBYIOIIUX B PEaKIuU
BEIIECTB, MO TEIIOBOMY 3 (DEKTy);
XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHYECKHE CBOHCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKAasi OMUCAHUE IPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHMUSI XUMHUUYECKUX TNpEBpalleHUN B
Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M  MOJIIPHYHO MAaccChl
BEILIECTB, MAaCCOBYIO JOJIIO XHUMHUYECKOTO JJeMEHTa Mo Qopmyse
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMHUYECKON peaKilny,
MIPUMEHSITH OCHOBHBIE OIEPAllMd MBICIUTEIHHON JESTEIbHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, cHCTeMaTU3aluio, KilaccudUKaluio,
BBISIBJICHUE MPUYMHHO--CJIEJACTBEHHBIX CBSI3€H — JJISI M3y4YEHHUS] CBOWCTB
BEIIECTB W XUMHYECKUX PpEAKIUN, ECTECTBEHHO-HAYUYHbIE METOIbI
MO3HAHUSI — HAOJIOJICHUE, W3MEPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peaybHBII U MBICIICHHBIN);
cleloBaTh  NpaBUJaM  MOJb30BAHUS  XUMHUYECKOW  MOCYIOM |
nabopaTopHBIM  O0OpYJOBaHMEM, a TakKkKe IMpaBUjiaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKUMUSIMU 10 BBINOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJY4YEHUI0O U COOUPaHUIO
ra3000pa3HbIX BeHIeCTB (BOJOpPOJa M KHCJIOPOJA), IPHUTOTOBICHHUIO
PacTBOPOB C OIPEICIEHHON MAaCCOBOM JOJIEH pACTBOPEHHOIO BENIECTBA,
IJIAHUPOBAaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBI0 HHANKATOPOB
(;maxmyc, peHondTaneuH, METUIOPAHK U IPYTHE).

K xonIy o0yuenus B 9 Kjiacce mpeIMETHBIE PE3YJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUMN:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TOHSTHI. XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIIOKHOE€ BEIIIECTBO, BaJE€HTHOCTb, BJEKTPOOTPUIIATEIHLHOCTh, CTEIEHb
OKHUCIICHUSI, XUMUYECKasi peakius, XUMUYECKasl CBS3b, TEIUIOBOM 3(PpdekT
peakiuu, MOJb, MOJAPHBIK  O0OBEM,  PacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHUECKAS JUCCOIMALIMS, PEAKIUA HOHHOTO
oOMeHa, KaTalnu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMbIE PEAKIMH, OKHCIMTEILHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCJIUTE]Ib,  BOCCTAHOBUTEJb,  OKHCJIEHHE H  BOCCTAHOBJICHHE,
aJIoTponus, aM(pOTEepHOCTh, XMMHYECKasi CBA3b (KOBaJCHTHAs, MOHHA,
MeTaJUIMYecKasi), KpHCTaUIMuecKas peIIéTka, KOpPpO3Hus METalIoB,
CIUIaBbl, CKOPOCTh XHWMHWYECKOM pPEaKuuu, NPEeAeabHO IOIyCTUMas
koHuentpanus [T/IK BemiecTna;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHX MOHATHUA W
MPUMEHSATh 3TH MOHSATHS MMPU ONMCAHUM BEIIECTB U UX MPEBPAICHUN;
UCIIOJb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUISl COCTaBJICHUS (PopMyn
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPEICIISITh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHMSIX PA3JIMYHOIO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
ONpeeNIEHHOMY KJIACcCy COEIMHEHH Mo (opmyniaMm, BUJI XUMUYECKOU
CBs3M (KOBalleHTHAas, HOHHAs, METaJNINYeCKas) B HEOPraHUYCCKHUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKON (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpPaxX HEOPraHUYECKUX COCAUHECHUM, TUI KPUCTATUTMYECKOU
PELIETKH KOHKPETHOT'O BENIECTBA;

packpeiBaTth cmbica llepuonmueckoro 3akona J[. WM. Menneneera wu
JEMOHCTPUPOBATh €r0 IIOHMMAHHUE. OINKUCHIBAaTh W XapaKTEPHU30BaTh
TabnuuHyto dopmy Ilepuonnueckoil CUCTEMBbl XMMUYECKUX SJIEMEHTOB!
pa3nuyaTh TOHATHS «rjaBHas moArpymmna (A-Tpymma)» W «Hno0odyHas
noarpynmna (b-rpymma)», Manbple ¥ OOJBIIME IEPHOIBl, COOTHOCHUTH
0003HAaYCHHS, KOTOphIE MMEIOTCA B TMEPUOJUYECKONM Tabuuie, ¢
YUCIIOBBIMH  XapAaKTEPUCTHKAMU  CTPOCHUS  aTOMOB  XUMHYECKHX
aneMeHTOB (cocTaB W 3apsn  sapa, oOOIIee YHCIO JJIEKTPOHOB U
pacopeneiacHUe HX 10 DJICKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHECHUH CBOMCTB 3JIEMEHTOB U UX COCAUHECHUM B
npeaenax MajiblX MEPUOJOB U TIaBHBIX MOATPYIIL C YYETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(PUIIUPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPTraHUUYECKHUE BEIIECTBA,
XHUMHYECKUEe peaknuu (10 YHCIy W COCTaBYy YYacTBYIOIIUX B PEaKIuU
BEILIECTB, MO TEIJIOBOMY 3(P(EeKTy, M0 U3MEHEHUIO CTENECHEW OKHUCIICHUS
XHUMHYECKHUX JICMCHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOHIUME U CHCHU(UUCCKHE XUMUYCCKUE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOATBEPKAasi OMUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YpPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUil;

COCTaBJISITh YPAaBHEHHUSI AJEKTPOJUTHYECKON AUCCOUMAIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKUHi, MOATBEPXKAAIONIUX CYIIECTBOBAHUE
F€HETUYECKOU CBSI3M MEXYy BEIIECTBAMHU PA3IMUHbBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUil
MOCPEICTBOM COCTaBJICHHUS DJICKTPOHHOTO 0ajlaHca ITUX PEaKIIN;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TMPOTEKAHHS XHUMHUUYECKUX TMPEBPAIICHUM B Pa3IUIHBIX
YCIIOBHSIX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M MOJIIPHYHO MAaccChl
BEILIECTB, MAaCCOBYIO JOJIIO XHUMHUYECKOTO JJeMEHTa Mo Qopmyse
COEIMHEHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPAaBHEHUIO XUMHUYECKON peaKkilny,

coOMoaTh  MpaBWwiIa  MOJIB30BAHUS ~ XUMHYECKOM  MOCYIoNM |
nabopaTopHbIM  O0OpYJIOBaHMEM, a TaKXke TMpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKUMUSIMU 110 BBINOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB MO MOJY4YEHUI0O U COOUPaHUIO
ra3000pa3HbIX BEHIECTB (AaMMHUAKa U YIJICKHCIIOTO rasa);

MPOBOJUTh  PEAKIHMH, TMOATBEPXKIAIOIIME  KAaYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB. PACIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OpOMU/I-,
uoaua-, kKapOonart-, ¢ocdar-, cuiukar-, cyib(aTr-, THAPOKCHUI-HUOHBI,
KaTUOHBl aMMOHHUSI U WOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaX HEOPTraHUYECKUX BEIIECTB,;

MPUMEHSATh OCHOBHBIC OIEpAlMM MBICIUTEILHON NEATEIbHOCTH — aHAJIU3
W CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMaTU3allii0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€d — JUIsl M3Y4YEHHs] CBOMCTB BEIIECTB M
XUMUYECKUX PEaKIHii, eCTeCTBEHHO-HAyUYHbIE METOJAbl TMO3HAHUS —
HAOJIIOICHHE, U3MEpEHHEe, MOICIUPOBAHUE, SKCIIEPUMEHT (peallbHbI MU
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosnunuyectBo yacos
No HaumeHoBaHue pa3jieioB u daexkTpoHHbIe (I poOBHIE)
Koutpoabusbie [pakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Pasnea 1.IlepBoHayajibHbIe XMMHYECKHE IIOHATHSA
XuMust — BakHas 001aCTh

11 €CTEeCTBO3HAHUS U 5 9 bubmoteka [JOK

' NPAKTHYECKOM JIESTEIbHOCTH https://m.edso0.ru/7f41837c

YeoBeKa

12 BemtecTBa 1 XUMHUUYECKHE 15 1 bu6nuorexa [JOK

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

Hroro no pazneny 20

Pa3nen 2.BaxkHeiiliue npeacTaBUTEIH HEOPraHMYECKUX BelleCTB
51 Bosnyx. Kucnopon. Ilonstue 6 bu6mumoreka [IOK

' 00 oKcHIax https://m.edso0.ru/7f41837c
59 Bonopon.Ilonsitue o kucnorax 8 1 bu6nuorexa [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsrl. [lonsitue 06 5 1 1 bu6nuorexa [JOK

' OCHOBaHHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 1 1 bubmmorexa [JOK

' HEOPraHMYECKUX COEAMHEHUI https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pa3nen 3.Ilepunoauyeckuii 3axoH u [lepuoanueckas cucrema xumnueckux 3jaemMeHToB JI. 1. MenneneeBa. CTpoeHune aToMoB.
Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIMU




[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema

Bbubnuorexa [JOK

Nl 7
3 XUMUYECKuX 31eMeHToB /1. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
X €CKasl CBSI3b.
32 OEMPH g B_H > 8 bubmoteka [JOK
' HCTITEIIBHO https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIILHBIE PEAKIIUU
Bbu6nuorexa [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB H TeM uugpoBbie
Ne i/ P KonTtpoabnsie | IlpakTnueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1.BemecTBo U XUuMHYeCKHE peaKIHMU
[ToBTOpenue u yrinyOaeHne 3HaHUH bu6muoreka [IOK
11 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs JUCCOLIHAIIMS. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B pacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2.HemeTa sibl M MX CO€AMHEHHS
51 OOm1as xapakTepuCTUKa XUMUIECKUX 4 1 bu6muoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edso0.ru/7f41a636
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa [JOK
' e https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.3 anemeHToB VA-rpynmnsl. A3ot, ¢pochop u ux 7 1 bubmorexa [JOK
' PYIHEL ’ P https://m.edso0.ru/7f41a636
COCJIMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.4 anemeHTOB |VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa [JOK
' . PYIIBL poa https://m.edso0.ru/7f41a636
KPEeMHHI U UX COCMHEHUS
Hroro no pazneny 25




Paznea 3.Mera/LIbl M X COCIUHEHUA

. bubmuoteka [JOK
3.1 Obmue cofiCTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoteka [JOK
3.2 BaxxHeime MeTaIbI ¥ UX COEQUHEHUS 16 httos://m.eds0.ru/7f41a636
Hroro no pazneny 20
Pasnea 4. Xumust 1 OKpyxkamomas cpeaa
4.1 BemiecTBa 1 MaTepuanbl B JKU3HU YEJIOBEKA 3 bubmorera [JOK
' B p https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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IHOYPOYHOE INVTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nupposeie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl

1 [Ipeamet xumun. Posib XUMUU B KUZHU 1 bu6nuorexa [JOK
yejgoBeKa. Teja 1 BemecTsa https://m.edsoo.ru/ff0d210c

2 [ToHsATHE O METOIaX MO3HAHUS B XUMUHU 1 bubmoreia HOK

A https://m.edsoo.ru/ff0d227e
ITpaktuueckas padora Ne 1 «[IpaBua

3 paboThI B 1TaOOPaTOPHH U PUEMBI 1 bu6muoreka [IOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Yucrtele BemecTBa U cMecu. CriocoObl 1 bu6nuorexa [JOK
paszelieHust cMecen https://m.edsoo.ru/ff0d26ca
[TpaxTrueckas pabora Ne 2

5 «II’)a3 TeI/JII[;HI/Ie il\IZece; (na mpumepe 1 bubmmorexa LIOK

A N pHrMEp https://m.edsoo.ru/ff0d28c8
OYKCTKH ITOBAPEHHOMN COJIN)»
bu6nuorexa [JOK

6 ATOMBI 1 MOTICKYJIb! ! https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUUYECKHE PJIEMEHTBI. 3HAKH 1 bubmuoteka [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie U CIOXKHBIE BEIIECTBA 1 bubmoreia HOK

P - https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE yUYECHHE 1 bubmmorexa [JOK

YPIPHOE YA https://m.eds00.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTaBa BCIICCTB.

Bbu6nuorexa [JOK

10 X .B
nmueckas opmyna. Baxenrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHMYCCKHX DJIIEMCHTOB
OtHOcHTeNbHAs aTOMHAs Macca. bubmuoteka [JOK
11
OTtHOcCHTENbHASI MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XHMHUYECKOTO bu6nuorexa [JOK
3JI€MEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTBa. Moib. bubmuoteka [JOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nYecKue U XUMUYECKUE SIBICHUS. bubmuoteka [JOK
XuMHUECKasl peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 yciaoBUs MPOTEKAHUS bu6muoreka [IOK
15 .
XUMHWYECKUX PEAKLIUHI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MAacChl BELIECTB. bubmmorexa [JOK
XUMUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruuciaeHus: KoJau4ecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMUYECKUX bubmorexa [JOK
= N P https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukaiys XuMUYECKUX PEaKIIHi
18 (coe I/IHq;HI/ISIH a3JIOKEHUS e bubmmorexa [JOK
8 P ! https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IeHne U bubmmorexa [JOK
t et Hf https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3alus 3SHAaHUI
20 KonTtponsnas padora Nel o teme bu6muoreka [IOK
«BelmecTBa 1 XUMUYECKHAE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmechk razos. Cocras bu6nuorexa [JOK

Bo3ayxa. Kucnopon — snemenT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

dusznueckre 1 XUMUYECKUE CBOMICTBA

bu6nuorexa [JOK

22 KNCI10pOAa (peaxiimn OKNCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [Tonsrue 06 okcumax
CriocoOsI MoTydeHus: KUCIOpOo/ia B
23 naboparopun zlqn OMLIH_IJICHpHOiTI/I bubmoreia LHOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHenue kucnopona
TennoBoit 3¢ ekt Xumuaeckoit
24 peaKkiuu, IOHITHE O Bbu6nuorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUCCKUX PEAKIIUIX
Tomnuso (HedTh, yroib U METaH).
25 3ar SISHGH(I/IGqI;OI} yia CrocoOBI ztro bubmmorexa LIOK
P A, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAIICHUS
[Ipaktuyeckas padora Ne 3 o reme
26 «[lomydenue u cobupanue KICIopoaa bubmmorexa [JOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €r0 CBOMCTB»
97 Bonopon — anemeHT 1 npocroe bu6muoreka [IOK
BelecTso. HaxoxneHue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuoteka [JOK
Bogopoaa. [Ipumenenune Bogopona https://m.edsoo.ru/ff0d4dd0
bu6nuorexa [JOK
29 Hontsite o Kiea0Tax i comix https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTydeHus: BOAOPOia B bubmmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
bu6nuorexa [JOK
31 «[Tomyuenue u cobupanue BoJ10poJa,

WU3yYEHHE €ETO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MonsipHblii 00bEM ra3oB. 3aKOH

bu6nuorexa [JOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n6Ma, KOJINYECTBA
33 BEIECTBA rasa Mo ero U3BECTHOM bubmorexa [JOK
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Beruncnenus 006EMOB ra3oB 1o
34 ABHEHMIO PEAKI[MU Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . pearl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnmorexa [JOK
HHAMKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurens. Hacbiennsie
37 u Hle[Hacm peHHLIE aCTBOPBI I\/IIJ:wCOBa;I bubmorexa [JOK
n PaCTEOPH. hitps://m. edso0.ru/ff0d5b40
JI0JIs BEILIECTBa B pacTBOpE
[Ipaktuyeckas padora Ne 5 o reme
«I[IpurorosieHue pacTBOpOB ¢ bu6muoreka [IOK
38 . . .
OIpeIeJIEHHON MacCOBOM NOJIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 KonTtponsHas padora Ne2 o treme bu6muoreka [IOK
«Kucnopoxa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTaB, KiaccupuKanus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuyenne u XuMH4YECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHwus: cocTaB, Kiaccuukarms, bubmmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [Tonyuenue 1 XuMHU4YECKHE CBOMCTBA bu6muoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocras, kinaccuduxarnms, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMHU4YECKHE CBOMCTBA bu6muoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Coiu (cpenHue): HOMEHKIATYpa,
46 CHOCOéBII) Hli)n )eHI/ISI XI/IMI/ILIZIC)KI/IC bubmoreia HOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpaktuyeckas padora Ne 6. Perenue
SKCIEPUMEHTAIbHBIX 33124 110 TEME bu6muoreka [IOK
47
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 ['eneTnueckas cBA3b MEXKIY KilacCaMU bubnmorexa [JOK
HEOPraHUYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6nuorexa [JOK
49 O06o0mIeHre U cucTeMaTH3alus 3HaHUH
- : https://m.edsoo.ru/00ad9cb?2
KonTtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPraHUUECKUX bubmmorera [JOK
. P https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKY KIACCHPUKAIITU
ol XUMUYECKUX 31eMeHTOB. [ToHsiTHE O bubmmorera [JOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOJAHBIX SJIEMEHTOB
Ilepuonuueckuii 3aKOH U
52 Hepnoﬂnqecxaﬂ CHCTEMa XUMHUYCCKUX bubmoreia HOK
pHOA https://m.edsoo.ru/00ada52c
snemeHTOB JI. . Menaeneera
bubmuoteka [JOK
53 [Tepuo b1, TPy, TOATPYIIIBI 1

https://m.edsoo.ru/00ada52c¢




Crtpoenue atomoB. CocTaB aTOMHBIX

bu6nuorexa [JOK

>4 anep. M3oronel https://m.edsoo.ru/00ada342
CtpoeHue 371eKTpOHHBIX 000JI0YeK
55 aTOMOB 51eMeHTOB [lepnonnyeckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. MeHnaeneeBa
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KEHHUIO B bubmuoteka [JOK
[Tepuonnueckout cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneera
3nauenue [lepuoanueckoro 3akoHa JIjist
57 pa3BUTHs HayKu U npakTtuku. 1. 1. bu6muoreka [IOK
MenneneeB — y4€HBIN, MIEJArOT U https://m.edsoo.ru/00ada96e
rpaXKIaHUH
58 DNEeKTPOOTPULIATETLHOCTH ATOMOB bubmmorexa [JOK
XAMHUYECKUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [JOK
59 Horihas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanenTHast nossipHas XuMmudeckas bu6muoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHast XuMu4eckas bu6muoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab9
bu6nuorexa [JOK
62 CTeneHs OKkuCIeHIA https://m.edsoo.ru/00adae28
63 OKHCIUTETHbHO-BOCCTAHOBUTENIbHBIC bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKuCIMTETN U BOCCTAHOBUTEIIH bubmoreia HOK
https://m.edso00.ru/00adb076
65 KonTponsHas padora Ned o Teme bubmmoreka [JOK




«CTtpoeHue atoMa. XUMHUYECKasi CBA3b»

https://m.edsoo0.ru/00adb486

Bbu6nuorexa [JOK

66 O00011IeHHE U CUCTEMATHA3AINS 3HAHUI 1 https://m.edsoo.ru/00adh33c
IIpomexxyrouHas aTTecTalus.
67 I/IIT)OFOBaZTKOHT OJIbHAS 260Ta 3a Kypc 1 bubmiorexa LOK
P p yp https://m.edsoo.ru/00ad9ch2
8 knacca.
. bubmuoteka [JOK
68 O00011IeHNE U CUCTEMATH3AIUS 3HAHUI 1 httos://m.edsoo.ru/Ffod61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Koutpoabnbie | IlpakTuyeckue
n/n Bceero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
[Tepuonnueckuii 3aK0H.

1 [lepuoanueckas cucrema 1 Bbu6nuorexa [JOK
XUMUYECKuX 31neMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX JIEMEHTOB 1 bubmorexa [JOK

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

3 Knaccudukarms 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHMYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBSI3U U THIIBI 1 bubmuoteka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel mo teme

S) «[ToBTOpEHUE U yriydieHne 3HaHUuH 1 1
OCHOBHBIX Pa3/ieNioB Kypca 8 kiacca»

6 Knaccudukarms XuMU4ecKux 1 bu6nuorexa [JOK
peakuuil 0 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IloHATHE O CKOPOCTH XUMUYECKON

; ca o ¢ 0 FOMOLe 1 bubmmorexa [JOK

uu. [ToHsATHE O TOMOTEHHBIX U
peart https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PeaKLusIX
[TonsaTHE 0 XUMHUYECKOM PABHOBECHH.
bu6nuorexa [JOK
8 dakTopbl, BIUAIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKkuu U MOJIO0KCHUC

https://m.edsoo.ru/00adc28c¢c




XUMHUYCCKOTO paBHOBECUS

OKHCINTEIbHO-BOCCTAHOBUTEIBHEIC

Bbu6nuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus dIEKTPONUTHYECKOU
10 nccoruanuu. CHUiIbHBIE U cl1a0bIe Bubmorexa I{OK
A HHaTiH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 ounHurble ypaBHEHHUS pEeaKIIUN Bubmorexa I[OK
yp peart https://m.edsoo.ru/00add448
XMMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE IIPEACTABIECHUN Bubmorexa I[OK
p UH https://m.edsoo.ru/00add5d8
00 PJIEKTPOIUTUIECKON AUCCOITUAITIT
XMMHNYECKUE CBOMCTBA COJIEU B CBETE
13 peacTaBICHUN 00 bubnnorexa [IOK
el . https://m.edsoo.ru/00add8hb2
AIEKTPOJIUTUYECKON JTUCCOIUAIIUN
14 ITousiTre o ruaponnse cojieu bubmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMAaTH3AIIHS bubmuoteka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1.
16 «Perenne 3xcriepuMeEHTAILHBIX Bubmorexa I{OK
p https://m.edsoo.ru/00addbfa
3agau»
KonTtponsHas padora Ne2 o treme
17 «IIEKTPOIUTHUECKAS TUCCOIIHUALIIS Bubmorexa I{OK
p A HHAATIL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKMU B paCTBOpax»
OO011as XapakTEPUCTUKA TAJIOTEHOB.
18 XH];le‘{eCKIz/IC CBI;))fICTBa Ha [IPUMeEDPE Bubmorexa I[OK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojiopos. ColisiHast KUCIOTA, bubnmorexa [JOK




XMMUYECKUE CBOUCTBA, MOJIy4YEHHE,
IIPUMEHEHHE

https://m.edsoo0.ru/00ade104

[Ipaktuyeckas padora Ne 2 o reme

Bbu6nuorexa [JOK

20 «[Tonyuenne cCOIIHON KUCIOTHI,
i . . https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
Brrurcnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEaKIuii, ecy OJUH U3 bubmmorexa [JOK
p ’ https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
99 OO1ast XapakTeprucTUKa DIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANIOTpOnHBIE MOIU(DHUKAIINH CEPBI.
23 HaxoxneHune cepbl 1 €€ coeTMHEHUI bu6muorexka [IOK
B Ipupoje. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo, CTPOCHHE, bubmmoreka [JOK
(du3HUecKre U XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcunpl cepol. CepHas KUCIOTA,
25 ¢du3nyeckrue 1 XUMHYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMUYECKUE PEAKLIUH, JICKAILIHUE B
OCHOBE IPOMBIIIUIEHHOTO Crocoba
26 IIOJIy4EHUS CEPHOM KUCIIOTHI. bu6muoreka [IOK
XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPYKAIOLIEH Cpelibl COETUHEHUSIMU
cepsl
97 Brraucienne MaccoBoit 1071 BeIXOa bubmuoteka [JOK
MIPOAYKTa PEaKLUn https://m.edsoo.ru/00adec8a
28 OO1mast XxapakTeprucTUKa YIEMEHTOB bubnmorexa [JOK




VA-rpynmnsl. A30T, pacipocTpaHEHUE
B IIpupoe, Gru3ndecKue u
XUMHUYECKUE CBOMCTBA

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

AmMHaK, ero pu3nvecKue u

29 XUMUYECKUE CBOUCTBA, MOTYyYECHUE U bubmoreia HOK
’ ya https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Ipaktuyeckas padora Ne 3 o reme
30 «IlonyueHne aMMuaka, U3y4eHue ero bubmmorera [JOK
. i YA https://m.eds00.ru/00adf180
CBOMCTB»

31 A30THas KHCIOTa, e€ pusnueckue u bu6muoreka [IOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30Banye HUTPATOB U COJIEH
aMMOHHSI B KQUECTBE MUHEPATbHBIX

32 o0peHuil. XuMuaeckoe bubmmorera [JOK
YAORP ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIEH cpeibl
COCIMHEHUSIMH a30Ta
dochop. Oxenn pochopa (V) u

33 (bocgo pHaSI Kncf[n((i))Ta q)(byrl)sn(qezzme " bubmoreia HOK

P . https://m.eds00.ru/00adf68a
XUMHYECKUE CBOMCTBA, MOTy4YCHUE
Hcnons3oBanue gochaTos B
Ka4yeCcTBE MUHEPAbHBIX yI0OpPEHUH. bu6muoreka [IOK

34 .
3arpsi3HeHHUE IPUPOJHON CpENIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yruepon, paclipocTpaHEHUE B

35 npu E j $H3HF:160KI1)46 U XUMHYECKHE bubmoreia HOK

P P Ae https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriepoaa, ux pusudeckue u bubnmorexa [JOK

XUMUYECKHUE CBOUCTBA.

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




DKOJOTHYECKHE MTPOOIEMEI,
CBsI3aHHBIE C OkcuoM yriiepoaa (1V)

37 VYrosbHas KucnoTa u eé co bubmmorexa LIOK
roJibHas KUCJI0Ta U hivs |
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme
"Ilosy4yeHune yriekuciaoro rasa. bu6muoreka [IOK

38
KavecTBenHas peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE TOHATHUS 00
39 OpraHNYECKUX BEIECTBAX KaK O bubnnorexa LIOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepo/ia
40 KpeMmuunii 1 ero coefuHeHNA bubnnorexa LIOK
P https://m.edsoo.ru/00ae080a
ITpaktuyeckas padora Ne 5. Permenue

41 AKCIIEPUMEHTAIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxkHeie HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COCMHEHUS»

KonTtponsHas padora Ne3 o treme
42 «BaxkHeie HeMeTauTbl U UX bubmoreia HOK
https://m.edsoo.ru/00ae0el8
COCMHEHUS»
OO1mas XxapakTeprucTUKa XUMUIECKIX
3JIEMEHTOB — METAJLJIOB.

43 Merannnueckas CBI3b U bu6nuorexa [JOK
METAJIMYECKas KPUCTAIIINYECKAst https://m.edsoo.ru/00ae103e
pewmérka. PU3nYECKHe CBOMCTBA
METAJLJIOB
XUMUYECKUE CBOMCTBA METAIIJIOB.

. bubmuoteka [JOK

44 DNEKTPOXUMHUYECKUN PsifL

HaIPsHKEHUHA METAIIOB

https://m.edso0.ru/00ael1156




OO1mme crocoObl MOTyYeHus
MetauioB. CriaBel. Beruncinenus no

45 aBHEHUSIM XUMHUYECKUX PeaKui bubnnorexa LIOK
yp AR, https://m.edso00.ru/00ae1156
€CIIK OJIMH U3 PEareHTOB COACPKHUT
IpPUMECH
46 IToHaTHe 0 KOPPO3UU METAILIOB bubnnorexa LIOK
pp https://m.edsoo.ru/00ael278
Bbu6nuorexa [JOK
47
[Henotrbre MeTar bl https://m.edsoo.ru/00ael4b2
48 Oxkcuibl ¥ THAPOKCUJIBI HATPUS U bubmmorexa [JOK
Kaus https://m.edsoo.ru/00ael4b2
49 [IlenouHo3eMenbHBIC METAIIIBI — bubmuoteka [JOK
KaJIBLIUA U MarHUN https://m.edsoo.ru/00ael5e8
50 Baxueiimme coe fuHEHU KAJIbIUS bubmiorexa LOK
A H https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATHA3ALIS
3HAaHUU
JKEcTkocTh BOABI M CLIOCOOBI €€ bu6nuorexa [JOK
52
YCTpaHEHUS https://m.edso00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme
53 "XécTKoCTh BOJBI U METOALI €6 bubnnorexa LIOK
. A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nuorexa [JOK
4 An I
> FOMITHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOHCTBA OKCHJIA U bu6muoreka [IOK
55
TUIPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Kegeso nonmoreka 11O

https://m.edso0.ru/00ae1d86




OKCI/IIH:I, THAPOKCUABI U COJIM JKCJIC3a

bu6nuorexa [JOK

> () u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0011eHne U CUCTEMATHU3AIUS
3HaHUH
ITpaktuyeckas padora Ne 7. Perenue
59 AKCIIEPUMEHTANIbHBIX 3a/1a4 110 TEME bubmmoreka [JOK
«BaxHenmume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS»
Brruucnenus no ypaBHEHUSIM
XUMUYECKUX PEaKIuii, ecy OJUH U3
60 peareHToB AaH B U30BITKE WU bu6muoreka [IOK
COJICPKUT IIPUMECH. BrrunciieHus https://m.edso0.ru/00ae1750
MaccoBOH JIOJIH BBIX0/1a TIPOJTYKTa
peakuuu
61 O06o0011eHNne U CUCTEeMATH3AIUS
3HaHUH
KonTtponsHas padora Ned o teme
62 «Baxueime MeTamibl 1 UX
COCIMHEHUS»
BemectBa u marepuasl B bu6nuorexa [JOK
63 .
MOBCEIHEBHOMN KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3HEHNE bu6muoreka [IOK
OKpYXKarolen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnu bu6muoreka [IOK
HKOJIOTHYECKUX MTPOoOIIeM https://m.edso0.ru/00ae4270
66 IIpomexyTouHas aTTecTanus. bu6muoreka [IOK
HToroBsslif 3a4€T 3a Kypc 9 kiacca. https://m.edsoo.ru/00ae0d0a
67 O06001IeHNEe U CUCTEMAaTH3AIIHS bubmuoteka [JOK




3HAHUI https://m.edsoo.ru/00adb33c
68 O06001IeHNEe U CUCTEMAaTH3AIIHS 1 bubmoreka [JOK
3HAHUU https://m.edso0.ru/00ad9cb?2
OBHIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJIUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi, 8 xinacc/ Pymsuruc I'.E., ®enpaman @.I., AknimoHepHOe 00111€CTBO
«M3marenscTBO «IIpocBemenne»
» Xumus, 9 xnace/ Pynsutuc I'.E., ®enmpaman @.I'., AknimoHepHOe 00111eCcTBO

«M3marenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



