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HOACHUTEJBHAA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBEe TpeOOBaHUNA K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON POrpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHus, IPEICTaBIEHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHOl paboueld MPOrpaMMBI
BOCITUTAHUS U C YUYETOM KOHIEIIIUHU MPENOIaBaHusl y4eOHOTO npeameTa « XuMuUs
B 00pa3zoBarenbHbIX opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo xuMuM MaéT TPEICTABICHUE O IMENAX, OOIeH cTpaTeruu
oOy4eHHs, BOCIHTAHHS ¥ Pa3BUTUS OOYyYAIONIUXCS CPEICTBAMH YYEOHOTO
nMpeaMeTa,  YCTaHaBIMBAaeT  0Os3aTeNbHOEC  TPEIMETHOE coziep KaHue,
MpeyCMaTpUBACT PpACIPECIICHHEe €ro M0 KiIaccaM W CTPYKTYPHUPOBAaHHUE TIO
paszmenaM M TeMaM TPOrpaMMbl TIO XHMHH, OMPEIACISICT KOJWYSCTBEHHBIC W
KaueCTBECHHBIE XapaKTEPUCTHKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCIICIOBATEIBHOCTh ~ M3YYCHUS XHMHH C  YYETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro  Tpollecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTU TMpeaMeTra  Juis
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTebHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHMS, a TakKe TpeOOBaHUMN K
pe3ynbTaTam 0Oy4eHHS XMMUHU Ha YPOBHE €I U3y4YEeHHs TTPEIMETa 1 OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATEILHOW JEATEIBHOCTH OOYYaIOIIErocs MO OCBOCHHIO
y4eOHOTO COepKaHUsI.

3HaHWE XWMHH CIIY)KHUT OCHOBOW Juisi (OPMHPOBAHUS MHPOBO33PCHHUS
00y4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM C€IMHCTBE MUPA, BAXKHYIO
posib WrparoT (GopMUpyeMble XUMHUCH MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
DHEPTUU M 00 DBOJIOIMU BEIICCTB B MPHUPOJE, O IMYTAX PEIICHHS TIOO0ATBHBIX
npoOJieM yCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHCBOM, IHEPrEeTHYCCKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3PABOOXPAHECHHUS.

N3yuenue xummu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJII  CaMOpas3BUTHUS |
dhopMUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00I1IeH U (hYyHKIIMOHAIBLHON I'PaMOTHOCTH,

BHOCUT BKJIaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4Jarommxcs, HABBIKOB WX CaMOCTOSITEIIBHOW Y4eOHOW JIeATEeNbHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MMOBCEHEBHOM JXM3HU, TaK U B IPO(PECCHOHATBLHOM NEITeTbHOCTH;



3HaKOMUT CO CHeuu(pUKol HAYyYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOT'O B3IJIA1a HA €MHCTBO IPUPOJIBI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHON T'PAMOTHOCTH 00YYarOIINXCS;

crocoOCcTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOIMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHUsT B OOyYE€HHUHM XUMHUHU OOECIEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  mpeameTa, KOTOpbIM  SBIAETCA  NEeAarormyecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHH Ha ONpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CUCTEMbl NEPBOHAYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYECKOM XMMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITHM
OpPraHUYECKON XUMUHU.

CrpykTypa coaep:kaHHsl MPOTPaMMbl IO XUMHUH CPOPMHUpPOBaAHA Ha OCHOBE
CUCTEMHOr0 Moaxoaa K €€ m3ydeHuro. CoaepiaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEILIECTBE U CUCTEMbI OHATUI O XUMUYECKON
peakuun. OOe 3THU CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl MO MPUHLHUILY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IMPEACTABICHUM
Pa3HOIO YPOBHS:

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

— [epuoanyeckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUMU;

— YYEHH O CTPOEHUHU aTOMa U XUMHUYECKOM CBS3U;

— TpeAcCTaBleHUN 00 JJIEKTPOIUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTtnueckne 3HAHMS pPAcCMaTPUBAIOTCSI HA OCHOBE AMIIMPHUYECKH
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBINOJHSAS (QYHKUUMM OOBSCHEHHWS W NIPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYyYEHHUS
M3Y4YaeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
NPEJICTABIICHUS O XUMHUYECKOW COCTABJISIONIEH HAyYHOM KapTUHBI MHUpA B JIOTHKE
e€ CHCTEeMHOW MPUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HaHUsi B Hayke. M3yueHue XUMHUU NPOUCXOAUT C MPHUBJICUCHHUEM
3HaHUW M3 paHee H3YyUEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaroluidl Mupy,
«buomnorus. 5-7 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TOPOUCXOAUT (OPMUPOBAHHME 3HAHHM OCHOB
XMMHYECKON HayKu Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON



JEATENBbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOH KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBl XMMHUYECKUX
3HaHUW — Ba)XKHEUITUX (PaKTOB, TOHATUN, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH,
JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XapaKTepa, s3bIka HAyKd, B
NpUOOLIEHUM K HAyYHbIM METOAAaM I[IO3HAHWUS NpPH M3YYEHHH BELIECTB H
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUU B Y4YEOHO-NO3HABATENHLHON M y4eOHO-HCCIIENOBATENbCKOM
JeSTENbHOCTH, OCBOEHUMM MpaBuil 0€30MacHOro oOpalleHHs ¢ BElIeCTBaMHU B
MOBCEHEBHOM JKU3HMU.

[Ipu u3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OO0IIEro 0Opa3oBaHMs BaXKHOE
3Ha4YeHHE NMPUOOPENN TaKUE LI, KaK:

— (GOpMHPOBAHHE HWHTEIJICKTYaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CaMOCTOSITEIIbHOMY MPHUHITHIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpUOOIICHHE
oOy4Jarommxcs K CaMOCTOSTENbHOM NO3HABATEIbHON AESATENbHOCTH, HAYYHBIM
METOJIaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OMbITa Pa3HOOOPA3HON NEATETBLHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJOB IESITEIbHOCTH;

— (opmupoBanue oOmEeld (QyHKIIMOHATLHON W  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSICHATH U OLCHUBATh SIBJICHUS
OKpPY’KAIOLIEr0 MHpPA, MCHOJIb3Ysl 3HAHUS U OINbBIT, MOJyYCHHBIE NPU H3YUECHHUH
XUMHH, TPUMEHATH UX MpPH PEIIEHUH NpoOJeM B TMOBCETHEBHOW XKHU3HU H
TPYZAOBOU IEATEIIBHOCTH;

— (¢opmHpoBaHHEe Yy OOy4YaloIIMUXCAd T'yMAaHHUCTHYECKHX OTHOILUEHUH,
MOHUMAaHUsl LIEHHOCTH XUMHUYECKUMX 3HAHMM JJi1 BBIPAOOTKH 3KOJIOTMYECKH
1EJIeCO00pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEHW IPUPOIHON CPELBL;

— pa3BUTHE MOTHUBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M
CaMOBOCHHUTAHUID Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEMH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQuUiIs M HANpPaBIEHHOCTH JalbHEHIIETO
o0y4eHusI.

OOmiee yucioO YacoB, OTBEAEHHBIX JJIS M3yUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 vacoB (2
yaca B HeJlelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJZIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIEe XUMUYECKHE TOHATHUS

[Ipeamer xumun. Posib XMMUK B KU3HU 4ellOBEKA. XMMHUSA B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHME CBOWCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE
BeulecTB. [lonsaTne o mMeromax mo3HaHWs B XMMHUU. UHUCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE HJIEMEHThl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U ClIO)KHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢Gopmyrna. BaleHTHOCTh aTOMOB XHMHYECKUX D3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOcHUTENIbHAasi aTOMHas Macca.
OTHOcUTENbHAST MOJIKYJIsIpHAas Macca. MaccoBas 10Js1 XUMUYECKOTO 3JIEMEHTa B
COEMHECHUMU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmocBs3b KOJIMUECTBA,
MacCchl W 4YHCJla CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHEHUI.

DU3NYECKUE U XUMUYECKUE ABJICHUSI. XUMUYECKasi PEeaklus U €€ MPU3HaAKHU.
3aKOH COXpaHEHHsI MacChl BeUIECTB. XuUMudeckue ypaBHeHus. Kimaccudukanus
XUMHUYECKUX peaKInil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlIeHUsI, 0OOMEHA).

XumuuecKkuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0#, mpaBwiiaMu paboThl B JabOpaToOpuu U
npuémMamMu 0oOpaleHus: ¢ 1abopaTOpHBIM 00OPYIOBAaHUEM, U3yUYCHHUE W OMHCAHHE
(GU3NYEeCKNX CBOWCTB OO0Opa3lOB HEOPTaHWUYECKHX BEIICCTB, HAOIIOACHUE
¢usnuecknx (TJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHpPAHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJIEHCAlUsI BOAbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKATMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUMN, HAOII0ACHUE U
OMHUCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasinokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3sioKEeHUE TUIAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoeiicTBUE Kese3a ¢ pactBopoM coiu meau (1),
U3y4YeHHE CIOCOOOB pa3/iesieHHs CMEceil: ¢ NOMOIIbI0 MarHura, (GUiIbTpoBaHUE,
BbIMIApUBAHUE, TUCTUIUIAIMS, XpoMaTorpadusi, MPOBEICHUE OYUCTKU MMOBAPEHHOM
coiiM, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEJCHUSA  OIIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHHE MOJEJIE MOJIEKYII
(1rapocTepKHEBBIX ).

BaxHeillne nNpeIcTaBUTE I HEOPraHMYECKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopona — 37eMeHT U IpocToe
BemecTBO. Haxoxzaenue kuciopona B mpupoje, (U3MYECKHE U XUMUYECKHUE



cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xuciopoaa. CrnocoOsl
MOJYYEHUS] KHUCIOpOJa B JA0OpaTopuM U MOPOMBIIUIEHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — aJuTOTpoIHaAsS MOAU(PUKAIIHS KUCIOPOIa.

TeruoBoll 3(Q(EeKT XUMHUYECKOM pPEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKUE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3/IyXa, yCWICHUE TapHUKOBOTO 3 (PeKTa, pa3pyieHue 030HOBOTO CIIOSI.

Bomopon — »nemeHT u 1mpoctoe BemectBo. HaxoxkaeHue Bomoponaa B
npupojsie, ¢GU3MYECKHME M XUMUYECKHE CBOMCTBa, MPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kuciaorsl u conm.

MounsipHblilt 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckue CcBoMcTBa BOAbL. Boma kak pacrtBopurenb. PacTBOpBL
HacpilieHHble M HEHACBILIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoie U B KU3HU 4YeJIOBEKA. KpyroBopoT BOJBI B MPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranndeckux coenunenuil. Oxcuapl. Kiaccudukanuys
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHbIC, aM@oTepHbe) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Puznueckue W XUMHYECKHE
cBoMCTBa OKCHUAOB. [lorydeHrne okCuaoB.

OcHoBanusi. Knaccudukamuss ocHOBaHWU: IIENOYM UM HEPACTBOPHUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHui. PU3HYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotel. Knaccuduxamus xkucnor. Homenknarypa kucinot. Ouzndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHoctu MetayuioB H. H. bekerosa.
[Tonmy4yeHune KucIor.

Conu. Homenkiatypa cosieid. @U3nyeckue U XMMHYECKUE CBOMCTBA COJEM.
Ilonydenue comnen.

I'eHeTnueckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpOAa B BO3yXe, MOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aMMOJICMCTBUSI BEUIECTB C KHUCIOPOJAOM U YCIOBUSI BO3HMKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaKOMJIEHHME C 0O0pas3llaMu OKCHIOB H
OMKMCAHWE HX CBOWMCTB, MOJy4YeHUE, COOMpaHHE, pAClO3HABAHUE W M3YyUYCHHE
CBOMCTB BOjOopoja (ropeHwme), B3aumojaeicTBue Bogopoaa ¢ okcugaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUICOMATEPUAJIOB), HAOMIOJACHHE OOpPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEIOBAHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MacCOBOW J0JIel pacCTBOPEHHOIO BEILIECTBA, B3aWUMOJECUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibllMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
UCCJEIOBAHNE O0pa3sLoB HEOPraHMYECKHUX BELIECTB PAa3JMYHBIX KIACCOB,
HaOJII0ICHUE U3MEHEHUs OKPAaCKH MHIWKATOPOB B PAaCTBOPAxX KHUCIOT M ILIEIOYEH,
u3yueHue B3aumojeiicTBus okcuaa menu (II) ¢ pacTtBopom cepHOMl KHUCIOTHI,
KUCJIOT C MeTaLIaMHM, pPEaKkUUd HEeUTpalu3alyu, IO0Jy4YeHUEe HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 PAaCTBOPA COJIM, PEIICHHE
DKCHEPUMEHTANIBHBIX 33/lad 10 TeMe «BakHellne Kiaacchl HEOPraHUYECKHUX
COECIMHEHUI.

IMepuonuueckuii 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHX
nemenToB JI. U. MengeneeBa. CtpoeHne aToMoB. XUMHYECKAs CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIHU

[lepBble MOMBITKU KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHBIE OKCH/IBI
Y TUAPOKCHUBI.

[Tepunonnueckuit 3akoH. [leproauueckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas Y JUIMHHONEPUOAHAs  (OPMBI
[Tepuognueckont cucrembl xumuueckux 3iaeMeHToB [[. 1. MenneneeBa. [lepuobl
u rpynnbl. OU3NYECKHI CMBICI NOPSAKOBOIO HOMEpa, HOMEPOB IEpUoJa U
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB HepBbIX 20 XHMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XUMUYECKOTO
3JIEMEHTA 110 ero nosoxeHuto B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyIIaM U IEpUOaaM.

3nauenue [lepunoamueckoro 3axona u [leprnoauyeckon CUCTEMBI XUMUYECKUX
AJIEMEHTOB I pa3BUTUs Hayku W npaktuku. J[. 1. MenneneeB — yu€Hblii U
IpaKIaHWH.

Xumuueckast cBs3b. KoBaneHTHas (mojdsipHass M HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
ITponecchbl OKuCIEHUSI U BOCCTaHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAIUIOB W HEMETAJUIOB, B3aUMOJCHCTBHE
TMAPOKCUIA LMHKA C pacTBOPAMM KHCIOT M IIEJI0YEH, IPOBEIACHUE OIIBITOB,



WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs, COSAUHEHNUS).

Meswcnpeomemmnule céasu

Peanmnszanps MeXnpeIMETHBIX CBSI3€d INPU W3YYEHHH XUMHM B 8 Kilacce
OCYILIECTBJISIETCSL 4E€Pe3 HCIOJIb30BaHUE KaK OOIIMUX EeCTEeCTBEHHO-HAYUHbBIX
MOHSTUM, TAK U MOHSATUM, SIBIISIFOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIE MOHITHUS: HAy4YHBIM (DaKT, Tumores3a, Teopus,
3aKOH, aHallu3, CHHTE3, KiaccuuKanusi, NEPUOJUYHOCTb, HaOIIOJCHUE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJEIIb, SIBJICHUE.

dusznka: marepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIH]I,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1bl, COHIIE.

buonorus: gorocunTes, apixanue, buochepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPaATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKasI peaKUMst

[Tepuonnueckuii 3akoH. Ileprpoanueckas cucrema XMMHUYECKUX JIEMEHTOB /JI.
N. MengpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMUAYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, KaJlMs, KalbLHUs U UX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM DJJIEMEHTOB B llepnoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THIBI KPUCTAJUTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAILUINYECKOW PEUIETKUA U
BHJIa XUMHUYECKOU CBS3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. XHUMHUYECKUE
CBOMCTBA BEMIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJjlacCcaM HEOPraHWYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanys XuMU4eCKUX peakiuid Mo pa3IMuyHbIM NMpU3HaKaM (1o YUCITy
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIHIECTB, MO TeIUioBoMYy 3(deKTy, o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, 0 00paTUMOCTH, IO
y4acTUIO KaTalau3aTopa). DK30- U SHIOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMHUYECKHE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMu4eckoil peakuuu. [lonstue o0 oOpaTHUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakinusax. [IoHATHEe O TOMOTEHHBIX U T€TePOTEeHHBIX
peakuusx. [lonsitne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,



BIIMSIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJO0KEHUE XUMUYECKOTO
PaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peakuuu. CocraBienue YpPaBHEHUI
OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKIMil ¢  HUCIOJIb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOTUTAYECKON TUCCOIUALINU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHU3M JUCCOLMAIIMU BEIIECTB C PA3IUYHBIMU BHJIAMHU
XuMHu4eckoit csizu. Ctenens auccouuanuu. CUIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOr0 0OMeHa. Y ClI0BHS MPOTEKAHUsI peaKIuii HOHHOTO 0OMeHa,
NOJIHBIE W COKpAIllEHHBbIE HOHHBIE YypaBHEHHUs peakuuid. CBOHCTBA KHUCIOT,
OCHOBaHMM U CcOJeil B CBeTe TMpPEACTaBICHUN 00 DIEKTPOIUTHIECKOU
nucconuanuu. KayecTBeHHbIE peakiiui Ha HOHBI. [IoHsITHE O THAPOIM3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEILIECTB — METAJUVIOB M HEMeTaioB (Tpadura U anmasa), CIOXKHBIX BEIECTB
(xJmopua HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEeaKinu
OT BO3JCHUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DJIECKTPONPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMUA KHUCIOT, IIeoded u cojiel
(BO3BMOXKHO  HCIOJIb30BAaHHE BHJACO MaTepualioB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKK ~ TMPOTEKAaHUs  peakiuil  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakuu pa3ioKeHUs, COCIUHEHHUS), paCllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMOIIbIO KAYECTBEHHBIX pEAKIMid Ha HWOHBI, pEUICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTa/ibl U MX coeIMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (pu3nyeckue CBOWCTBA MPOCTHIX
BEUIECTB — TAJIOTEHOB. XHMMHUYECKHME CBOMCTBA HA MPUMEPE  XJopa
(B3auMoOJCICTBUE C MeETaJUlaMH, HEMeTa/ulaMu, IejiodaMu). XJIOpPOBOJIOPOI.
ConsiHasi KUCIIOTa, XUMHUYECKUE CBOMCTBA, TMOJydeHHE, nMpuMmeHeHue. JleficTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHMW3M 4YEJlOBEKAa. BakHeWline XJOpHUIbl U UX
HAXO0XKJICHHE B IPUPO/IE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHne W (u3NUecKHe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOA U CePhl. AJNTOTPONHBIE MOAU(PUKAIIUYA KACTIOPOaA
U cepbl. XuMU4eckue cBoucTBa cepbl. CepoBOIOpOA, CTpoeHue, (pu3ndeckue u



XUMHUYECKHEe CBOMCTBA. OKCHUIIBI Cephl KaK MPEACTABUTENHN KUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (QuU3WYECKHe W XUMHUYECKHE CBOHCTBa (oOmume Kak
Npe/CTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHYECKHE PpEaklvu,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOco0a MOJIyYeHHs] CEpPHOM KHCIOTBHI.
IIpumenenue cepHo KucaoThel. Conu CEpHOM KUCIIOTHI, KAYECTBEHHAs peaKuus Ha
cynbdar-uoH. Haxoxnaenue cepsl U €€ COEAUHEHUM B TPUPOJE. XUMUUECKOE
3arpsi3HEHHE OKPYXKAIOIIeH Cpelbl COCNWHEHUSMHU Ccephbl (KUCIOTHBIC JOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPaICHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPHUPOJE,
¢busnyeckre U XuMuueckre cBoiicTBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue u npuMmeHerune. Coiu aMMOHUS,
ux pU3NUeCKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ ToJydeHue, (PU3MUECKHe U XUMHYCCKHE
cBOiicTBa (00OmMEe Kak TMpEACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
yaoOpeHuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COSAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHUE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
aloTponHeie Moaudukauuu (Gochopa, (uU3MUECKUE MU XUMHUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznyeckue 1 XMMUIECKIE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue pocharoB B kKauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapaktepuctuka 3meMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCJICHHUS.  YIIIEpOJa,  aJUIOTPOIHBIC
MOAU(UKAIIMKA, PACHIPOCTPaHEHHUE B TMpupoae, (GU3NYECKUE U XUMHUUYECKHE
cBoiicTBa. Ancop6musi. KpyroBopot yriepoaa B mpupojae. Okcunbl yriaepojaa, ux
¢u3nUeckue W XUMUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIC OPTaHU3MBI,
MOJly4YeHUE W MPUMEHEHHE. DKOJIOTMYECKHEe MpPOOJIEMBl, CBS3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOTO TOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
addext. YronbHas KUCIOTa U €€ COJid, UX (PU3NUYECKUE U XUMUUYECKUE CBOMCTRBA,
noiyuyeHue W mnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEAHWIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauaNbHbBIE MOHATUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, STUJIECH, alleTUJICH, ITAHOJ, TTIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HEDTh),
MPOIYKThl WX TmepepaboTku (O€H3MH), UX POJb B OBITY M TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOIOTMYECKHN BaYKHBIX BEIIECTBAX: XKUPaX, OeIKax, yriaeBoJaax — U uxX



poJii B KM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCITMHCHUU.

Kpemuuii, ero ¢Qusmueckne u XUMHUYECKHE CBONCTBA, TMOIy4YCHHE U
npuMmenenue. CoeauHeHus KpeMHusi B npupoae. OOmme mnpeacraBieHus 00
okcusie kpemuusi (IV) u kpemHueBoit kuciore. CUMKAThI, UX HCIOJIb30BAHHE B
OBITY, B MPOMBIIIJICHHOCTH. BaxkHelIne cTpouTeabHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 0e30MacHOTO MCIOJIb30BaHUS
CTPOUTEIbHBIX MAaTEPUAIIOB B TIOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3llOB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHUCIIOTHI,
NPOBEJICHNE KAUEeCTBEHHBIX PEAKIMi Ha XJOPUI-UOHBI M HAOIIOJIEHUE TIPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpakawmue (PU3NYecCKue U XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAUHEHUM (BO3MOKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HAKOMJICHHME C O0Opas3lamMu XJIOPUAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu  cepel W €€  coeauHEHUsSMH (BO3MOXKHO  HCIOJIb30BaHUE
BHJIEOMATEPUAIIOB), HAOJIOACHUE Mpolecca OOyIIIMBaHUS caxapa Moj ACHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, TPOBEJCHNE KAYECTBEHHOM peakiinu Ha Ccyabdar-
MOH W HaOJI0JIeHHE Mpu3Haka €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UYECKUMHU
cBoiicTBaMu azota, ¢ochopa W HUX COSAMHEHUU (BO3MOXKHO HCIOJIH30BAHUE
BUJIEOMATEpUAJIOB), oOpas3laMu a30THBIX U (POCPOpPHBIX YIO0OpEeHUH, MOTyUYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3Yy4YEHHE CBOMCTB aMMHakKa, IPOBEJACHHE
KauyeCTBEHHBIX PEAKIMH HA MOH aMMOHUA U GocdaT-uOH U U3YUCHHE NPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXKHO WCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), H3y4YECHUE MOJIeJIen
KPUCTAJUIMUECKNX PEmETOK anmasza, rpadura, ¢yaepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHHEe, COOMpaHue, paclo3HABAHUE U U3YyUYEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNE KAaYeCTBEHHBIX pPEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TNPHU3HAKOB WX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUIMKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEePUMEHTAIbHBIX
3aj7a4 1o TeMe «BakHelmue HeMeTaJuIbl U UX COSIUHCHUS.

MeTaJuibl U KX COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAaHUU
uxX mnoyoxkeHuss B llepumomuueckon cucreme xumuuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi atToMoB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAJJIMYECKAs] ~ KpPUCTA/UIMYECKas  pem€Tka.  DJIEKTPOXUMUYECKUH  pAall
HarnpsHKeHU MeTaiuioB. Ou3ndeckrne U XMMUYECKHUE CBOMCTBA MeTauioB. O0mue



CHocOOBI TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposun. CrutaBel (CTaimb, YYTyH, MIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U TPOMBITINICHHOCTH.

[Ilenounsie MeTawIbl: MOJIOKEHUE B [leproanyeckoil cCUCTEME XMMUYECKUX
sanemenToB . . MenneneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHHUE B MPHUPOJIE.
dusnyeckre U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTtpusa U Kayus). OKCuabl U
TUAPOKCHUABI HATpud MW Kanus. [IpuMeHeHue MIeNIOYHBIX METauIOB U HX
COCIMHEHUH.

[I{er0yHO3E€MENIbHBIE METAJUIBI MArHUM W KAJIbLMUH: TIOJIOKEHHUE B
Ileprnonnueckoii cucreMe xumMudeckux siemeHToB [[. M. Menneneesa, ctpoeHue
UX aTOMOB, HaX0XKJeHUE B IIpupoae. Pu3nyecKkue U XUMUYECKHUE CBOMCTBA MATHUSA
U Kanblus. Baxknelmume coequHeHHs] KalblUs (OKCUI, THAPOKCHUMA, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEeHHUS.

AuroMuHUN: nIoN0keHue B [leproinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B mnpupoxae. dusmueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOKWCTBA OKCHJIa U THIPOKCUIA
ATIOMUHHSL.

Kenezo: monoxenue B [lepnoandyeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aToMa, HaXOXXJAeHUE B npupoae. dusnyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKCubl, TuIpoKcu bl U conu xkenesa (1) u sxenesza
(I1T), mx coctaB, CBOMCTBA U MOJy4YCHHE.

Xumuueckuil IKcnepumenm:

O3HAKOMJIECHHE C oOpasllaMy METAJIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMHU, M3y4YEHUE  PE3yJbTAaTOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJECUCTBHUS OKCHIA
KaJIbI[USl W HATpus C BOJON (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS KEJIEe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblUs, ATIOMUHUSA, IUHKA, JKEJie3a
(IT) u xxene3za (I11), meau (II), HaGmroeHUEe U omMKMcaHUE MPOILIECCOB OKpAIIMBAHUS
IJJaMEHU MOHAMU HATpusl, Kajlusg ¢ KaJblUs (BO3MOXXHO HCIOJIb30BAaHHE
BUJIEOMATEPUAJIOB), UCCIE0OBaHUE aM(OTEPHBIX CBONCTB TUIPOKCUJIA ATFOMUHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHeine
METaJUIbl U UX COEAUHEHUSD.

XuMHSA U OKpPY:KaWINas cpeaa

BemecTtBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YeEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momorms npu
XUMHYECKUX OKOTax U OTPABIICHUSAX.



XUMHUECKOE 3arpsi3HEHHE OKpYXKarollel cpennl (MpeaesbHas TOomycThUMas
KOHIIEHTpalus BeulecTs, nainee — [1JIK). Ponb XuMuu B pelieHUH 3KOJI0THUYECKUX
npoOiem.

Xumuueckuit IKcnepumenm:

u3ydeHrne 00pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnie ceasu

Peanuzanmsi MEXIPEAMETHBIX CBSI3CH NMPH HM3YyYEHWHM XMMHHM B 9 Kiacce
OCYUIIECTBJISIETCS 4Yepe3 UCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSTHUM, TaK ¥ TOHITHM, SBISIFONIMXCS CUCTEMHBIMU VISl OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPECHHE, MOJIEIb, SBICHUE, MAPHUKOBBIN
3 (DHEKT, TEXHOJIOTHS, MaTePUAJIBL.

dusnka: Marepus, aToM, OJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH],
W30TOMBI, PAJUOAKTUBHOCTh, MOJICKYJA, DJICKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJYPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeJ0, O0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, PacTBOP, PACTBOPUMOCTD, KPUCTAIITNIECKAsT
peméTKa, CIUIaBbl, (PU3NYSCKUE BEIUYMHBI, CAMHHIIBI U3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIbHBIC
yAOOpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHbIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MuHEpadbl, TOPHBIE TMOPOJIHI,
TMOJIE3HBIE UCKOITA€MbIe, TOTUTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pE3yibTaThl OCBOEHUSI TMPOTPAMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOj€ OOy4YeHHUS] XUMHUU B E€IUHCTBE Y4eOHOU W
BOCIIUTATEJIbHON JEATEIbHOCTA B COOTBETCTBUM C TPAAULMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU, IPUHATBIMH B
oOlIecTBEe MpaBUJIaMW U HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT Ipolleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIHAIIA3AIIUN O0yYarOIIHXCA.

JIndHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJACTBOBATbCSI CUCTEMOM IO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTALMHA U
pacIIMpEHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIECAWIO0, NMOHMMAaHUs 3HAYEHUS XUMHYECKOM HAYKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BJIAACTh JIOCTOBEpHON HHGpOpMAaIUE o
NEPEIOBBIX JOCTHMKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENLCKOW, TBOPYECKOM W JAPYTMX  BHJAX
JESTENHPHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOHN MACSTEIBHOCTH IPHU
BBITIOJTHEHUU Y4YEOHBIX, TMO3HABATENbHBIX 3a7]a4, BBIOTHEHUU XUMHYECKHUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoLEcce HTOW Yy4yeOHOM JesATEeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHHWE W TOCTYNKM CBOUX TOBApUUIEH C MO3ULIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUYECKHAE MPEACTABICHHUS O BEIIECTBE M XMMHUYECKON PpEaAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUSI HAYKU U COCTABJISIOLINE
OCHOBY JIJI1 TTIOHUMAHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOJTHOM CPENOM, O POJIM XMMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUU I10
XUMHUHU, HEOOXOIUMBIE I OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBICHUH,
MO3HABaTEIbHOM, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCIE



HABBIKOB CaMOCTOSITENIbHOM paboThl C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPATYPOH, JOCTYMHBIMA TEXHUYECKHUMH CPEACTBAaMU HMH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHIO M IO3HAHWIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MPOEKTHOW M  HCCIEIOBATENIbCKOM
JEeSATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpaBIE€HHOCTH U YPOBHS OOy4Y€HHUS B
JIATbHEHIIIEM;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHHWE IIEHHOCTU >KU3HHM, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHSI),
HEOOXOJIMMOCTH COOMIOJICHUS] TpaBuia 0€30MacHOCTH TIpH  OOpalieHuu ¢
XUMUYECKUMU BEIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpya0BOro BoCIMTAHMS:

MHTEpEeC K MPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3iIndHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaMm TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE IMPUMEHEHHUS IMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUYyaIbHON TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHelmHoN npohecCuoOHaNbHON AESITEIbHOCTH U Pa3BUTHSA HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) 3K0J10rN49eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1I€JIECO00PAa3HOE OTHOIIEHHE K MPHUPOJAE KaK MCTOYHUKY
’KU3HU Ha 3emile, OCHOBE €€ CyIleCTBOBAHMS, IOHUMAaHHE LIEHHOCTH 30POBOT0O U
O6e3omacHOro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nyecKoMy M TICHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBui 0€30MaCHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMM, a TAK)KE B CUTyalUsX,
YIPOXKAOIIUX 3I0POBBIO U YKU3HU JIOJEH;

CHOCOOHOCTH NPUMEHATHh 3HAHUS, MOJy4YaeMble IPU M3yYEHUHU XUMUH, IS
peLLIeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEW IPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  JKOJIOTMYECKOM  KyJNbTYphl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJIeM M MyTel MX pelIeHUsi MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COI[UATBHON MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIACISAIOT 3HAYUMbBIE JJIA
dbopMUpOBaHHS MHPOBO33PEHHUsI OOIIEHAYy4YHble TMOHATHS (3aKOH, TEOpus,
NPUHLIKII, TUTIOTE3a, (PaKT, cucTeMa, MPOIECC, IKCIEPUMEHT U JIPYTroe.), KOTOpbIe



UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O LIEIOCTHOM
HAyYHOW KapTHUHE MHpA, M YHUBEpCAIbHBIC yUdeOHbIC NeicTBUS (ITO3HABATEIBHEIE,
KOMMYHUKAaTHUBHBIE, PETyJISATHBHBIE), KOTOpbIE O0OECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYUIECTBJICHHUIO y4eOHOMN
NS TENbHOCTH.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3zoBble Jornyeckue AeicTBUA:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS NPU OCBOCHHUH
3HAHWM: PACKPHIBATH CMBICII XUMUYECKUX TMOHSATUN (BBIACNSATh UX XapaKTEepHBIC
NPU3HAKW, YCTAHABIMBATH B3aMMOCBS3b C JIPYTMUMH IOHSTUSIMU), UCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS! OTJCIBbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB M XUMHUYECKHX PEAKIUH,
YCTaHABIMBATh MPUIMHHO-CIIEACTBEHHBIC CBSI3M MEXKIAY OOBEKTAMHU HW3Y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYyX JCHUS (MHAYKTUBHbBIC, I€NYKTUBHbIC, 10 AHAJIIOTUN),
JIeJ1aTh BBIBOJbI U 3AKITHOYEHUS;

YMEHHE TMPUMEHSITH B TIPOIeCCE€ TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
MeTalpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
MpeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAaK (CHMMBOJI 3JIeMEHTa), XUMHUYeckas (opmyia U ypaBHEHHE
XUMHUYECKON peakiuy — MpHU PelleHuHd y4eOHO-TI03HABATEIbHBIX 3a/1ay, C YYETOM
ATUX MOJEIBHBIX IMPEIACTABICHUN BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHBIE
NPU3HAKH U3YYaEMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMUUYECKUX PEAKIIH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBJICHUSIX.

ba3oBrle uccienoBare/JbcKkie AeHCTBHA:

YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA
MO3HAaHUSA, a TaKKe€ B KauyeCTBE OCHOBBI i1 (POPMUPOBAHMS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpPETEHNE ONbITa IO TUIAHUPOBAHUIO, OpPraHU3alMU U TPOBEICHUIO
YYEHHUECKMX JKCIIEPUMEHTOB, YyMEHUE HaOmoIaTh 3a XOJOM Ipolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJbTar, POpMYIHPOBaTH 0000IIEHUS U
BBIBOJIBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpoJIeNIaHHOM padoTe.

Pabora c nnpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3TUYHBIX BUJOB M (HOPM MPEACTABICHHS, TOTYy4YaeMyI0 U3 Pa3HbIX MCTOYHUKOB
(HaydHO-TIONyJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE



nocobust, pecypcbl VHTepHEeTa), KPUTUYECKHM OLIEHHMBATh MPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO WH(OPMAITHIO;

YMEHUE MPUMEHATh Pa3ju4Hble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
MH(OpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [Js1 BBIIOJIHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIB30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOUPATh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHUs] HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
IpyruMu popmMamu rpaduKu U ©X KOMOUHAIIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAJU3UPOBAaTh B IIpolecce ydyeOHOHl u
HCCIIEIOBATENbCKON NEATEIbHOCTH MH(POPMALMIO O BIUSHUHM MPOMBIIIIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOLIEH MPUPOTHOU
CpeJibl.

KoMmyHuKaTHBHBIE YHMBeEpPCaJIbHbIe Y4eOHbIe 1elCTBUA:

YMEHHMs 3aJlaBaTh BOINpPOCHI (B XOJie¢ Juajiora W (WIM) JIUCKYCCHUH) TIO
CyliecTBy  oOcCyXkaaeMod  TeMbl, (QOpPMYyJIHpPOBaTH CBOM  NIPEIJIOKECHHUS
OTHOCHUTENIBHO BBIITOJHEHUS MPEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOMN
JESTENbHOCTY B YCTHBIX UM MHCbMEHHBIX TEKCTaX; JelaTh MPE3eHTAlLUIO
pPE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOrO IKCIIepUMEHTa (1abopaTOpHOrO ONBITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHHsI Yy4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEOBAaTENbCKOM  JESITEIIBHOCTH  IPU  pPEUICHUU
BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE YuyéTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uIuil (00cyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCHCTBUM, OINpEACIICHHE KpPUTEPUEB IO OLEHKE KadecTBa
BBINIOJIHEHHOW paOOThI U JIPYTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe 1eliCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPENeNsITh LENH JEATeIbHOCTH, MJIaHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENbHOCTD, BbIOMpATh Hanboliee 3 (PEeKTUBHBIE CIIOCOOBI PEIICHUs] YUYEOHBIX U
MO3HABATEIbHBIX 3a/1ad, CaMOCTOATENBHO COCTaBIIATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBIM aIrOpUTM JEHCTBUNM TIPU BBIMOJHEHUU 3aJaHUN C  Y4ETOM
IOJyYEHUs] HOBBIX 3HAHUN 00 M3ydaeMblX OOBEKTaX — BELIECTBaX MU peaKLusX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO PE3YyJIbTaTa 3asBJICHHON LEIH, YMEHHE

MCIIOJIb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI, IPEIaracMble B YCIOBUU 3a1aHUM.
HNPEAMETHBIE PE3YJIBTATBI



B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB 110 OCBOCHHIO OO0S3aTEIBHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JIaHHOW defepanbHOll pabdodeil MporpamMmoi,
BBIJICIIIFOT: OCBOCHHBIC OOYYAIONIMMUCS HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI
neucTBUl, crneuudpuyeckue I OpeIMEeTHOM o0nactu  «XuUMHS», BUJIBI
NEATEIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEpPIpETaluH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIHIX.

K xoHiy o0ydenus B 8 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

* PacKpbhIBaThb CMBICI OCHOBHBIX XMMUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas JIOJIsl XUMHUYECKOTO AJIEMEHTa B COSJIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHYECKasl PeaKIusi, KiIacCHU(UKAIUSA pPEaKIUui: peaxkiuu
COCOVMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUW 3aMENICHUS, PEaKUuu
0o0OM€Ha, 3K30- U SHAOTEPMUYECKHUE PEAKLIUU, TEIUIOBOM 3PPEKT peakuuu,
AIpO0 aToOMa, JJIEKTPOHHBIM CJOW aroma, aToMHas OpOUTallb, PaIUyC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJApHAsT KOBAJIEHTHAs CBSI3b,
HWOHHAsl CBsI3b, UOH, KaTHMOH, aHUOH, PACTBOP, MACCOBAasl JOJIsI BEIIECTBA
(IpoueHTHast KOHLEHTpAIKs) B paCTBOPE;

* WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MIPUMEHSThH 3TU NOHATHUSA MPU ONMCAHUU BEILECTB U UX MPEBPALLICHUIA;

e HCIOJb30BaTh XHUMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJieHHUS (popmyl
BENIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OMNpECNSITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHHSIX,
CTENCHb  OKHUCIIEHHS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COCIMHEHHM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas U HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cMbica [lepuonmueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHHUE MEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT HX MOJOKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEUIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPDHOTO YUYE€HUSsI, 3aKOHA ABOrajipo;

e ONWCHIBATh M XapakTepu3oBaTh Tabmuunyto Gopmy Ilepuonnueckoi
CUCTEMbl XMMHMYECKUX OJJIEMEHTOB: pa3iauyaTb I[OHATHUS «TJaBHAs
noarpymnma (A-rpymmna)» u «modounas noarpynna (b-rpynma)», Mansie u



OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckass cucTtemMa XuMHUYeckux diemeHnToB J[. U
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij AJ7ipa, o0llee YUCIO0 AIEKTPOHOB
U pacrpeesieHUe uX M0 JIEKTPOHHBIM CIIOSIM);

e KJIacCU(PUIMPOBATH XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTRBA,
XUMUYECKUE peakiuu (M0 YUCIAy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BELIECTB, MO TEIJIOBOMY 3 PexTy);

e XapakKTepu3oBaTh (OMHCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAs OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

e IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpALICEHUN B
Pa3JIMYHBIX YCIIOBUSIX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MaccChl
BEILECTB, MAaCCOBYIO JOJII0 XHMHYECKOro »3JeMeHTa 1o Qopmyie
COEJIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKInu;

e TIPUMEHSITH OCHOBHBIE OIEpPaAllUd MBICIUTEIHHON ACATEILHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTH3aluIo, KIaCCU(PUKALHUIO,
BBISIBIICHUE NPUYMHHO-CIEICTBEHHBIX CBS3€d — IJII M3YyYEHUS CBOWCTB
BEIIECTB W XHUMHWYECKUX PpEAKUUNA, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HAONIOJICHHE, W3MEpPEHUEe, MOJEIHPOBAHUE, JKCIECPUMEHT
(peanbHBII ¥ MBICJICHHBIN);

e cCJeAOBaTh  IMpaBWJIaM  [OJb30BaHUA  XHMMHYECKOHM  TOCYyIOH U
nabopaTopHbIM 000pYyIOBaHWEM, a TaKXKe TMpaBWIaM OOpamieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBINOJHEHHUIO
1a00paTOPHBIX XUMHYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJAa), HPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA,
IJJAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT C MTOMOIIBI0 HHIUKATOPOB
(makmyc, heHondTarenH, METUIOPAHXK U IPYTHE).

K xonIy oOydeHus B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TMOHATHI: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIECHb



OKHUCJICHHS, XUMUYECKasl PeaKIysi, XUMUYECKasi CBsI3b, TETUIOBON A(PeKT
peaknuuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOIUTHI, AIEKTPOJUTUYECKAs] TUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PpEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHUCJIMUTEIb,  BOCCTAHOBUTEIb,  OKHCICHME W  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUYECKasl CBsI3b (KOBaJICHTHAsi, UOHHAs,
MeTaJJTMYeCcKas), KpUCTAIMYecKas pemeérka, KOppo3us METaJlioB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKkUuuu, MPEeAeNbHO OMyCTUMAs
koHueHrtpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
MIPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMUYECKYI0O CHMBOJIMKY JUJIS COCTaBleHUS (HOpMyI
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIIUN;

ONPENENATh BaJICHTHOCTh U CTENEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJacCy COEIMHEHUU Mo ¢GopMmysaMm, BHJ XUMHYECKOU
CBsi3W  (KOBaJICHTHAs, WOHHAs, METaUIMYeCKas) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA M0 XUMHUYECKOH dopmylie, XapakTep cpelbl B
BOJIHBIX PAacTBOPAaX HEOPraHUYECKUX COCIMHEHUH, THUIl KPUCTATUTMYECKON
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAHHWE: ONUCHIBATH M XapaKTEPU30BaTh
tabmunyio Gopmy [lepuoanueckold CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg moarpynma (A-Tpynma)y U «mobodHas
noarpynma (b-rpymma)», Mameie u OoJibIlI€ TIEPHOJBI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECKON TadimuIEe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO DJIEKTPOHHBIM CJ0sIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCIUHECHHUI B
npejenax MajlblX MEPHOJIOB U TJIaBHBIX MOATPYMH C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B PEaKlUu
BEII[ECTB, MO TEIIOBOMY 3(P(HEKTy, 0 U3MEHEHUIO CTENCHEH OKHCIICHHUS
XUMUYECKUX 3JIEMEHTOB);



XapaKkTepu3oBaTh (OMUCHIBATH) OOImME U CHENMUPUUECKHE XUMUYECKUE
CBOMCTBAa TIPOCTBIX M CJIOXKHBIX BEILIECTB, IOJTBEPKIasd OMNHUCAHUE
MpUMepaMy MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUM;

COCTaBJSATb YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKIIMHA HOHHOIO
oOMeHa, ypaBHEHMsI peakluil, TOATBEPKAAOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTENIBHBIX — pPEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX peaKlui;
MIPOTHO3UPOBAaTh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HX CTPOEHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpAlICHUNM B Pa3TUUHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO  MaccChl
BCII[ECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOTO »JJeMeHTa 1o Qopmyie
COEIMHEHHS, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

cOOII01aTh IpaBuja  IIOJIb30BAHUS XUMHUYECKOHN MOCYI0U u
7a00paToOpHbIM  O0OpYJIOBAaHMEM, a TaKXKe ImpaBujia oOpalieHust ¢
BEIIECTBAMHU B COOTBETCTBMM C HWHCTPYKIHMSMU TI0 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKA U YTJIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapOonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTUOHbl aMMOHHSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaX HEOPraHUUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIC OIEpPallUd MBICIUTEIBHON AESTEILHOCTH — aHAIINU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHUE, CHUCTEeMAaTU3AIUI0, BbISIBICHUE
MIPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJI1 M3YyYCHHsS CBOWMCTB BEIECTB U
XUMUYECKUX pEaKIui, eCTeCTBEHHO-HAy4YHbIE METOJbl IIO3HAHUS —
HaOJII0JICHNE, U3MEPEHUE, MOJICIUPOBAHUE, SKCIIEPUMEHT (peayIbHBIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne KosnuecTBO YacoB
DJIEKTPOHHBIE
HaumeHnoBanue pa3iesion (undposbie)
n KonTpoibn IIpakTHyeck
U TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ue padoTbl
pecypchl
n
Pasnen 1. [lepBoHavaiabHbIe XUMHUYECKHE MOHATHSA
Xumus — BakHas 00J1acTh
bu6mmoreka [JOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 [IPaKTUYECKOU 17e
NEATENLHOCTH YEJIOBEKA T
bubmuoreka [JOK
1. BemecTBa 1 XuMuueckue
5 15 1 https://m.edsoo.ru/7f418
peakimu 37c
Hroro no pazneny 20
Pasnen 2. Baxkneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB
bu6mmoreka [IOK
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37¢
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MenpgeneeBa. CTpoeHne aToMOB. XUMH4YecKas cBA3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE pPeakuuu

[Tepuoanueckuii 3aK0H U
3 [lepuonnueckas cucrema bu6mmoreka [{OK
1' XHUMHYECKHUX JIEMEHTOB []. 7 https://m.edsoo.ru/7f418
. MengneneeBa. CtpoeHue 37¢c
aToma
XuMuveckas CBA3b.
bu6mmoreka [JOK
3. OKHUCITUTETBHO-
8 https://m.edsoo.ru/7f418
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bubmuoreka [JOK
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37¢
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37¢c
OBUIEE KOJIMYECTBO 68
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9 KJIACC

Ne KoauvecTBo yacos
DJIEeKTPOHHbIE
HaumenoBanue pa3iesion (uudpoBbie)
n KonTpoibn IIpakTHyeck
U TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE
/ ble padoThbI He padboThbl
pecypchl
n
Pa3znea 1. BemecTBo 1 XUMHYECKHEe peaKkuun
[ToBTOpEeHME 1 yriryOsieHne bubnuorexa [JOK
3HAaHUU OCHOBHBIX Pa3JIeiiOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 ki1acca 636
bu6mmoreka [JOK
OcHoOBHBIE 3aKOHOMEPHOCTHU
. 4 https://m.edsoo.ru/7f41a
XUMHYECKUX PeaKIui
636
DIIeKTPONUTHYECKAs bubnunorexa [JOK
qucconnranusa. XUMUYECKUeE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBopax 636
Hroro no pazneny 17
Pa3zgea 2. HemeTasuuibl U MX COeIMHEHUS
OO0m1as xapakTepucTuKa bubnuorexa [JOK
XUMHUYECKHUX DJIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIHA-rpynmel. ["aorenst

636




OO01mas xapakTepucTuKa
bu6mmoreka [JOK
2. XUMHUYECKUX IJIEMEHTOB
R 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmnsl. Cepa u eé 636
COCTMHCHHMS —
OO0m1as xapakTepucTuKa
P P bu6mmoreka [IOK
2. XUMHUYECKHUX AJIEMEHTOB - ttoss//m edsoory/7Ala
pS: . .
3 VA-rpynmnsl. A3ot, pocdop 636
U UX COEIUHEHUS T
OO0m1as XxapakTepucTuKa
P P bu6mmoreka [JOK
2. XMMHUYECKUX DJIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUH U UX COCIUHEHHUS T
Hroro no pazneny 25
Paznen 3. MeTtajuiibl M MX COeIMHEHMSI
3 bubmuoreka [JOK
1' OO0muye CBOMCTBAa METAIIIOB 4 https://m.edsoo.ru/7f41a
636
. bubnuorexa [JOK
3. Bakneiiime MeTamibl U X
16 https://m.edsoo.ru/7f41a
2 COEIUHEHUSI
636
Hroro no pazneny 20

Pa3znen 4. Xumus u okpyxawuias cpeia




bu6mmoreka [IOK

4. B
CIICCTBA M MATCPHATIE! B 3 https://m.edsoo.ru/7f41a
1 JKU3HU YeJIOBEeKa
636
Hroro no pazneny 3
bu6mmoreka [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
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IHOYPOYHOE IIJTIAHUPOBAHHUE

OYHCTKHU HOBapeHHOﬁ COJ'II/I)))

8 KJIACC
Ne KosmuecTBo yacos
DJIeKTPOHHbIE
Jlara P
T Konrposn | Ilpakrnue uugposbie
eMa ypoka Bce usyue
HbIE cKHue st oOpa3oBareb
ro
L padoThbI padoThI HbIE pecypchl
bubnmnoreka
) [Ipenmet xumuu. Ponas xumun B | LIOK
JKA3HU YyesoBeKka. Tena u Bemecrna https://m.edsoo.r
u/ff0d210c
bubnuoTeka
2 Tloustue o MeTonax MO3HAHUSI B 1 ]_[OK
XUMUHU https://m.edsoo.r
w/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna bubnmroreka
3 paboThl B 1a00paTOPUU U IPUEMBI 1 [IOK
oOpariieHus ¢ 1ab0paTOPHBIM https://m.edsoo.r
000pyA0BaHHEM) w/Aff0d23dc
bubnmnoreka
4 Yucreie BemecTsa U cMmech. CriocoObl | LIOK
pasaeneHus: cMecen https://m.edsoo.r
u/ff0d26ca
5| Ilpaxktuueckas padota Ne 2 1 bubnuoreka
«Paznenenue cmecelt (Ha mpumepe [HOK

https://m.edsoo.r




w/ff0d28c8

ATOMEI U MOJICKYJIbL

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

XUMUYECKUE dJIEMEHTHI. 3HAKH
(CUMBOJIBI) XHMHYECKHX 3JIEMEHTOB

bubanoreka
[HOK
https://m.edsoo.r
w/ff0d2be8

HpOCTLIe " CJIIOKHBIC BEIICCTBA

bubnanoreka
LHOK
https://m.edsoo.r
uw/ffod2a6e

ATOMHO-MOJIEKYJISIPHOE YYEHUE

bubauoreka
LHOK

https://m.edsoo.r
w/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa BEILECTB.
Xumnueckas popmyna. BaneHTHOCTD
aTOMOB XMMHYECKHX 3JIEMEHTOB

bubaunoreka
LHOK

https://m.edsoo.r
w/ff0d2eae

OTtHocuTeNbHASI aTOMHAs Macca.
OTtHocuTeNnbHAs MOJIEKYJISIpHAs Macca

bubnmoreka
[HOK
https://m.edsoo.r
u/ff0d323¢

MaccoBas 1oist XUMHYECKOTO
3JIEMEHTA B COCIUHEHUN

bubanoreka
LHOK
https://m.edsoo.r
w/ff0d350¢




buobmmoreka

KonunuectBo BemiectBa. Modb. LHOK

MonsipHas macca https://m.edsoo.r
w/ff0d5230
bubnmnoreka

dusnueckre 1 XUMUYECKUE SIBJICHUS. I_[()K

XuMuyeckas peakuus https://m.edsoo.r
wff0d37fa
bubnuoreka

[Ipu3Haku U ycioBUs NIPOTEKAHUS LHOK

XUMHUYECKUX PEAKLUN https://m.edsoo.r
w/ffod3al6
bubnuoreka

3aKOH COXpaHEHHUsI MacChl BEIIECTB. HOK

XHUMHUYECKUE YPABHEHUS https://m.edsoo.r
u/ff0d3b88
bubnuoreka

Brerunciienust KojimuecTBa, MacChl

BEILIECTBA 10 YPAaBHEHUSIM HOK

. https://m.edsoo.r

XUMHYECKUX PEaKIUi WE0d5708
bubnuoreka

Krnaccudukanus XumMuaeckux

peakuuit (CoeAMHEHNUs, PA3I0KEHHUS, HOK
https://m.edsoo.r

3aMeleHus, OOMeHa) WAOd3f34

M. B. JIoMOHOCOB — y4Y€HBIN- bubsmotexa
I[HOK

sHImKIoneauct. O0o0IeHne n

cUCTeMaTH3allUs 3HAHUH hitps://m.edso0.x
w/ff0d40c4

KonTponbhas padota Nel no teme bubnuoreka




«BemiecTBa u XUuMHU4YECKHUE pCaKkuumn»

HOK
https://m.edsoo.r

u/ff0d4290
bubnmnoreka
Bo3nyx — cmechk ra3zos. Cocras OK
Bo3ayxa. Kucimopom — 3ieMeHT u 1
DOCTOE BELIECTEO. 0308 https://m.edsoo.r
P HHECTBO. w/ff0d448e
. bubnunoreka
du3nyeckne 1 XUMHUIECKHE CBONCTBA OK
KHUCJIOpO/ia (peaKIuu OKUCIICHUS, 1
roperme). [onsTue 06 oKCHAAX https://m.edsoo.r
OPCHHIE). LIOHATHE 05 OKCHA Wf0d4614
bubnmnoreka
CriocoObI ToTy4YeHUsT KUCIIOPO/ia B OK
1ab0opaTOpUU U MIPOMBIIIUICHHOCTH. 1
n CHEHIE KUCIODOMLA https://m.edsoo.r
PHMEHEHHE KHCIOpOoA w/f0d497a
TernoBoii 3¢ ekt xumudeckoin bubnuoTeka
peakuuu, MOHATHE O HOK
TEPMOXUMHUUYECKOM YPaBHEHUH, DK30- https://m.edsoo.r
U SHJIOTEPMUYECKUX PEAKIUAX w/ff0d4790
bubnuoTeka
TomnuBo (HedTh, yroiab U MeTaH). -
3arpsi3HEHUE BO3/1yXa, CIOCOOBI €ro 1
S — https://m.edsoo.r
peAoTBpalll u/ff0d4cda
bubnmoreka
[Ipaktugeckas padora Ne 3 o Teme
[HOK

«ITomydenne u cobupanue
KHCJIOPO/a, U3yYSHHE €r0 CBOHCTBY

https://m.edsoo.r
w/ff0d4ae2




buobmmoreka

Bonopox — 351€eMeHT H IpoCcToe [HOK
BeuecTBo. Haxoxaenue B npupoae https://m.edsoo.r
w/ff0d4dd0
bubnmnoreka
Du3NYECKHEe U XUMUYECKUE CBOMCTBA LIOK
Bojopoaa. [Ipumenenne Bonopoaa https://m.edsoo.r
w/ff0d4dd0
bubnuoreka
[TonsiTHE O KUCTOTAX U COJIAX LOK
https://m.edsoo.r
w/ff0d50d2
bubnuoreka
CriocoObl MoTy4eHus1 BOJA0PO/Ia B HOK
nabopaTtopuu https://m.edsoo.r
w/ff0d4dd0
[Ipaktugeckas padora Ne 4 o Teme BHO6}JEHOTeKa
«ITonyuyenue u cobupanue BOAOPO/Ia, 1
. https://m.edsoo.r
HU3yYEHUE €r0 CBOMCTB) WEOd4FAD
bubnuoreka
MounsapHblii 066€M ra3oB. 3aK0OH ILHOK
ABorazpo https://m.edsoo.r
uw/ff0d542¢
N bubnmnoreka
Brruncaenus o0n€Ma, KOIUIeCTBa
I[HOK

BEIIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMUYECTBY BEIIECTBA WIH 00BEMY

https://m.edsoo.r
w/ff0d55a0




Breruucnenus 006EMOB ra3oB o

bubmmoreka

YPaBHEHHIO PEAKLIUHA HA OCHOBE HOK
. . https://m.edsoo.r
3aKOHa 00BEMHBIX OTHOIIEHUH Ta30B WE0d5708
bubnuoreka
Du3NYECKHEe U XUMUYECKUE CBOMCTBA ILHOK
BOJIBI https://m.edsoo.r
w/ff0d587a
bubnuoTeka
CoctaB ocHoBanuii. [Tonsitue 06 LIOK
HHOIUKATOpax https://m.edsoo.r
w/ff0d59e2
Bona kak pactBoputens. bubnmnoreka
Hacreimennrsle 1 HeHaCHIIEHHBIE [HOK
pactBopbl. MaccoBas 10J1s1 BeLecTBa https://m.edsoo.r
B pacTBOpe w/ff0d5b40
[IpakTuueckas padora Ne 5 o Teme bubnmoreka
«IIpuroroBiieHrE PacTBOPOB C LHOK
OnpeIeIEHHON MacCOBOU JT0JIEH https://m.edsoo.r
PacTBOPEHHOTO BEUIECTBA w/ff0dSeba
bubnuoTeka
KonTponbHas padora Ne2 ro Teme IIOK
«Kwucnopoa. Bogopon. Bona» https://m.edsoo.r
w/ff0d6342
bubnmroreka
OKcupl: cocTaB, KiIacCupuKaIus, [HOK

HOMEHKJIaTypa

https://m.edsoo.r
w/ff0d664e




[TonmyueHne U XUMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIOB

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0d664e

OcHoBaHHUs: cOCTaB, Ki1accupUKaIus,
HOMEHKJIaTypa

Bbubauoreka
LHOK

https://m.edsoo.r
w/ff0d67ca

ITonyuyeHue u XMMUYECKUE CBOMCTBA
OCHOBaHUH

bubauoreka
LHOK
https://m.edsoo.r
w/ff0d67ca

Kucnotsr: cocraB, kiaccudukanms,
HOMEHKJIaTypa

bubauoreka
LHOK

https://m.edsoo.r
w/Aff0dfee2

[Tomy4yeHnue u XuMHUYECKHUE CBOMCTBA
KHUCJIOT

bubauoreka
[HOK
https://m.edsoo.r
u/ff0dfee2

Conu (cpemHue): HOMEHKIATYPA,
CIOCOOBI OTYYEHHS, XUMHUYECKHE
CBOMCTBA

bubnauoreka
HOK
https://m.edsoo.r
u/00ad9474

[IpakTuueckas pa6ora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME
«OCHOBHBI€ KJIaCChl HEOPIrAaHNYECKUX
COCTUHEHUI

bubanoreka
[HOK
https://m.edsoo.r
u/00ad9b7c




buobmmoreka

I'enernyeckas CBs3b MEKAY KIacCaMH LHOK
HEOPraHWYECKUX COCAUHEHUIN https://m.edsoo.r
1u/00ad9a50
Bbubauoreka
O0600611eHre U cucTeMaTH3aus [HOK
3HAHUHI https://m.edsoo.r
u/00ad9cb2
bubianoreka
KonTponbaas padota Ne3 mo Teme OK
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX ﬂt Jmed
N ps://m.edsoo.r
COCMUHEHMH" w00ad9ela
bubanorexa
[TepBbIe MOMBITKY KIaCCHPUKAITUT OK
XUMHUYECKUX AJIEMEHTOB. [loHsTHE O }Ijt Jmed
ps://m.edsoo.r
rpynmnax CXOIHBIX 3JIEMEHTOB W00adoffa
[Tepuoanueckuii 3aKOH U bubanoreka
[lepnoauueckas cucrema [HOK
XAUMHUYECKUX djieMeHToB /1. . https://m.edsoo.r
Menneneena u/00adasS2¢
Buobnmoreka
[HOK
[Tepuoapl, TPYIITEI, TOATPYIIITHI httos://m.cdsoo.r
u/00ada52¢
bubanoreka
Crpoenue atoMoB. CocTaB aTOMHBIX [HOK

saep. M3oTonsl

https://m.edsoo.r
u/00ada342




CtpoeHue 3MeKTPOHHBIX 000JI04eK

bubmmoreka

aToMOB 3J1IeMeHTOB [lepruoanueckoit HOK
cuctemsl /. 1. MeHnaeneeBa hitps://m.edsoo.r
u/00adabbc
XapakTepucTuka XUMHIECKOTO bubnuoreka
3JIEMEHTA 110 €ro MOJIOKEHHUIO B LHOK
[Tepnonnueckoit cucreme /1. Y. https://m.edsoo.r
MenzeneeBa u/00ada824
3nauenue [lepuoanueckoro 3akoHa bubnmnoreka
JUISL pa3BUTHUA HAYKW U MPAKTUKH. J]. LHOK
N. MeHnneneeB — y4€HBIN, MIEAAror U https://m.edsoo.r
rpak1aHuH u/00ada96e
PesepBHelil ypok. O6o0mIeHHE 1 bubmotexa
cucTeMaTH3alus 3HaHuil / HOK
Bcepoccwuiickas mpoBepouHast paboTta hitps://m.edsoo.x
w/00adb33c
KonTponbhas padota Ne4 no teme bubnuoreka
«Crtpoenue atoma. XuMHuecKas LIOK
cBs13b» / Beepoccuiickas https://m.edsoo.r
poBepoYHas paboTa w/00adb486
bu6nmoreka
DIEeKTPOOTPHUIIATEIFHOCTh ATOMOB HOK
XAMUYECKUX DJIEMEHTOB https://m.edsoo.r
u/00adaab8
HNonnas xumuyeckas CBsi3b bubnuoTeka
[HOK

https://m.edsoo.r




u/00adac34

bubanoreka
KoBanenrtHas nonsipHasi XuMu4eckas HOK
CBSI3b https://m.edsoo.r
u/00adaab8
bubaunoreka
KoBasientHas HenonsipHas LIOK
XUMHUYECKasl CBA3b https://m.edsoo.r
u/00adaab8
bubanoreka
CreneHp OKUCIEHNS HOK
https://m.edsoo.r
u/00adae28
Bubnmoreka
OKHUCIUTEIHLHO-BOCCTAHOBUTEILHEIE I_[OK
peakuu https://m.edsoo.r
u/00adb076
bubanoreka
O [HOK
KHUCIIMTEIU U BOCCTAHOBUTEIN
https://m.edsoo.r
u/00adb076
PesepBHbliil ypok. O600uieHue u bubmmoreka
cUcTeMaTH3alMs 3HaHU 110 TEME I_[OK
«Crtpoenue atoma. XuMHUeCKas https://m.edsoo.r
CBSI3bY» u/00ad9cb2
bubaunoreka
PesepBHEIil ypok. O000IICHHE 1 LIOK

cUCTEMATH3alUg 3HAHUU

https://m.edsoo.r
w/ff0d61c6
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9 KJIACC

Ne KoauuecTBO yacoB
i DJIEeKTPOHHbIE
aTa
KonTpoan nuppoBbIe
Tema ypoka Bce IIpakTHuec H3yYeH
HbIE o0pa3oBaTejibH
ro KHue padorpl | HA
L padoThI ble pecypchbl
[lepuoauueckuii 3aK0H. Bubnuoreka
[lepuoanueckas cucrema 1 ILHOK
XAMUYECKHX 351eMeHToB J[. U. https://m.edsoo.ru
Menneneena /00adb59e
3aKOHOMEPHOCTH B Bubnuoreka
U3MEHECHUU CBOMCTB 1 LHOK
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru
IIEPBBIX TPEX MEPUOJIOB /00adb6b6
Bubnnoreka
Knaccudukanus u OK
HOMCEHIIATYPa ! ﬁtps//m edsoo.ru
HEOPraHUYECKUX BEIIECTB 100adbTe2
. bubnuoreka
Buner XuMu4eckoi cBsI3U U OK
THUIIBI KPUCTAILTUYECKUX 1 tht med
. ps://m.edsoo.ru
eIIETOK
p /00adbac6




KonTponbhas pabota Nel mo
teme «IloBTOpeHHE U
yriyOJieHue 3HaAHUI
OCHOBHBIX Pa3JIeNioB Kypca 8§

KJ1acca»
Knaccudukanus XuMuueckux bubmotexa
peakuuii Mo pa3InyHbIM HOK
https://m.edsoo.ru
HpHsHakaM /00adbcb0
[Tonsitue o ckopoctu bubnmnoreka
XUMUYECKON PEaKLUN. [HOK
[ToHsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru
TeTEePOrCHHBIX PEAKIIUIX /00adbe9a
[TonsiTHE 0 XUMHUECKOM
paBHOBecuu. DaKkTOpHI, bubnnoreka
BIIMSIOIIME HA CKOPOCTh LHOK
XUMUYECKON PEAKLUU U https://m.edsoo.ru
MOJIOKEHHE XUMHUYECKOTO /00adc28¢
paBHOBeECHs
bubnnoreka
OKucCIuTEIHLHO- HOK

BOCCTAHOBUTCIIBHBIC PCAKIIUU

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




Teopus 3IEKTPOIUTUYECKON

bubmmoreka

HOK
nuccoranuy. CUIbHBIE U
6 https://m.edsoo.ru
cia0ble AIEKTPOTUTHI 100aded68
Bbubauoreka
HoHHbIe ypaBHEHHSI peaKkuil HOK
y https://m.edsoo.ru
/00add448
XUMHYECKHE CBOMCTBA KUCIOT
o Bbubaunoreka
1 OCHOBAHHUH B CBETE
o HOK
MIPEICTABJICHUH 00
. https://m.edsoo.ru
3JIEKTPOJIUTUYECKOI 100add5ds
UCCOIHALINN
XUMHUUYECKHE CBOMCTBA COJIEH bubanoreka
B CBETE IMPECTaBICHUI 00 HOK
3JIEKTPOJIUTUYECKON https://m.edsoo.ru
JUCCOLHALIUU /00add8b2
Bubnuorexa
n o LHOK
OHSITHE O TUAPOIIU3E COJICH
https://m.edsoo.ru
/00add9d4
bubianoreka
O06o6uieHNe 1 LIOK
cUCTeEMAaTU3anusg 3HAaHUU https://m.edsoo.ru
/00addd12
[TpaxTrueckas pabora Ne 1. bubnmoreka
«Pemrenue LIOK

OKCIICPUMCHTAJIBHBIX 3a1a49»

https://m.edsoo.ru




/00addbfa

KontponsHast padora Ne2 o bubnnoreka
TeMe «IJIEKTPOTUTHYECKas HOK
qucconnanuss. XUMUYECKUE https://m.edsoo.ru
peaklMu B pacTBOpax» /00addec0
OO61as xapakTepucTuKa bubmorexa
rajoreHoB. XMMHYECKHE HOK

. https://m.edsoo.ru
CBOMCTBA Ha IpUMEpPE XJI0pa 100addfe?
Xnoposogopona. ConsHas bubnnoreka
KHCJIOTa, XUMUYECKUE LHOK
CBOICTBA, MOJTYYEHHE, https://m.edsoo.ru
[IPUMEHEHUE /00ade104
[TpakTrueckas pabora Ne 2 mo Bubmuoreka
teme «Ilomyuenue consanon LIOK
KHUCIIOTBI, U3y4YeHHUE €& https://m.edsoo.ru
CBOMCTB» /00ade348
BrprunciieHus 1o ypaBHEHHUSIM bubnuoteka
XUMUYECKUX PEAKLUH, €CIIH LHOK
OJVIH U3 PEAreHTOB JIaH B https://m.edsoo.ru
U30BITKE /00ade488
OO61mas xapakTepucTUKa bubmmorexa

HOK

anemeHToB VIA-rpynmsl

https://m.edsoo.ru




/00ade64a

AnnorponHsie Moau(UKaUU bubnnoreka
cepbl. HaxoxaeHune cepsol u e€ LIOK
COEMHEHHI B IPUPOJIE. https://m.edsoo.ru
XVMHYECKUE CBOWCTBA CEPBI /00ade64a
bubnuoteka
CepoBoaopoi, CTpoeHue, OK
buznyeckue 1 XuMUYECKHe 1
. https://m.edsoo.ru
CBOMCTBA
/00ade802
Oxkcuabl cepsl. CepHas BubmmoTeka
KHUCJIO0Ta, PU3NYECKUE U LIOK
XHUMHUYECKHE CBOMCTBA, https://m.edsoo.ru
[IPUMEHEHUE /00adea28
XUMHUYECKUE PEAKIUH,
JeXalire B OCHOBE
bubnuoteka
MPOMBINIEHHOTO criocoba OK
MOJIyYEHUS] CEPHOM KUCIIOTHI. 1
x https://m.edsoo.ru
MMUYECKOE 3arpsi3HEHHE
P /00adec8a
OKpPY’KaloIleH cpeibl
COCIMHEHUSIMU CEPBI
bubnnoreka
Brrunciienne MaccoBoit 10U HOK

BBIXO/Jla MMPOAYKTa pCaKIIun

https://m.edsoo.ru
/00adec8a




OO01mas xapakTepucTUKa

bubnnoreka
31eMeHTOB VA-rpynnsl. A30T, OK
pacrpocTpaHeHue B MPUpPoIe, 1
https://m.edsoo.ru
bu3HYecKue U XUMHUIECKUE
. /00adeeab
CBOMCTBaA
bubnuoreka
AmMMHaK, ero Gu3NUecKue u OK
XUMHYECKHE CBOMCTBA, 1
https://m.edsoo.ru
MOJIYyYEHHE U IPUMEHEHNE
y p /00adf004
bubnuoreka
[TpakTrueckas pabora Ne 3 mo OK
teme «llonyuenune ammuaka, 1
. https://m.edsoo.ru
W3YyYEHHE €ro CBOMCTB»
Y /00adf180
. Bubnuoreka
A3oTHas KucioTa, eé OK
du3nUecKkre 1 XUMUYECKHE 1
. https://m.edsoo.ru
CBOMCTBa
/00adf306
Hcnonp3oBaHre HUTPATOB U
CcoJIei aMMOHHS B KQUeCTBE bubnuoreka
MHUHEPAJIbHBIX yn06peHI/II7I. LHOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru
OKpYXKaroIIe cpeabl /00adf518

COCAMHCHUAMU a30Ta




®dochop. Oxeun docdopa (V) bubnmoreka
u pocdopHas KucIoTa, HOK
¢du3nuecKre 1 XUMUYECKHE https://m.edsoo.ru
CBOMCTBA, IIOJIy4YCHUE /00adf68a
Hcnonp3oBanue hocharos B bubnmnoreka
KaueCTBE MUHEPAJIbHBIX HOK
ynoOpeHuil. 3arpsi3HeHue https://m.edsoo.ru
IPUPOIHOM cpebl hocharamu /00adfc20

bubnmnoreka
Yraepon, pactipocTpaHEHUE B OK
npupojie, pu3ndecKue u ﬁtbS‘//m edsoo.ru
XHUMHYECKHE CBOMCTBA 00adfdoe
Oxkcupapl yraepoaa, ux Bu6
¢du3uuecKkue U XUMUYECKHe HOEHOTGKa
CBOICTBA. DKOJIOTUYECKHE ﬁt Jmeed

ps://m.edsoo.ru

npo0JeMbl, CBA3aHHBIE C 00adfebe
okcuaom yriepoxa (IV)

bubnnoreka

HOK

VYronpHas KUciIoTa U €€ COJIu

https://m.edsoo.ru
/00ae006¢




[Ipaktuyeckas padora Ne 4 o

" bubnnoreka
teme "[lomyyenue
HOK
YIJIEKHUCIIOTO rasa.
K https://m.edsoo.ru
adeCcTBEHHas PeakIusa Ha
peaxtt /00ae027e
KapOoHaT-1oH"
bubanoreka
[TepBoHauanbHbIE TOHATHUS 00 OK
OpraHUYECKUX BELIECTBAX KaK I
https://m.edsoo.ru
0 COEIUHEHUAX YIIEPOaa
A YHIEpon /002e054e
Bubnuoreka
o HOK
Kpemuuii u ero coeguHeHust
https://m.edsoo.ru
/00ae080a
[Ipaxtuyeckast padota Ne 5.
Bubanoreka
Pemenue
HOK
HKCIIEPUMEHTAJIBHBIX 3a/1a4 10
B . https://m.edsoo.ru
TeMe «Baxueinme
/00ae0bf2
HEMETAIBI U UX COETUHEHUS))
bubanoreka
KonTtponbsHas padora Ne3 mo
HOK

TeMe «Baxkueinmue
HEMETAJLJIBI U UX COEOUHEHU

https://m.edsoo.ru
/00aelel8




OO11ast xapakTepuCTHKA
XUMHUYECKHUX 3JIEMEHTOB —

MeTa/uIoB. MeTaiuimdeckas bubnmorexa
CBS3b U METAJNIMYECKAs HOK
.. https://m.edsoo.ru
KPUCTAJUIMYECKAsl PEIIETKA. 100ae]03e
dusnyeckue CBOMCTRA
METaJLJIOB
XHUMHUYECKHE CBOMCTBA bubnnorexa
METAJIJIOB. LHOK
DIIEKTPOXUMHUYECKHI Psif https://m.edsoo.ru
HaIpsOKEHUH METAIITIOB [00ael156
OO6mue crmocoOb! MOTyYeHUS
MeTaiuioB. CILIaBhI. Bubnuoreka
Brrunciienus no ypaBHEHHUSIM LIOK
XUMHWYECKUX PEaKLUH, €CIIN https://m.edsoo.ru
OJIMH U3 PEareHTOB CONEPKUT [00ael156
IIPUMECHU
bubnnoreka
[TonsTue o xoppo3uu HOK
METAJJIOB https://m.edsoo.ru
/00ael1278
Bubnnoreka
[llenounbie MeTaTIIBI HOK
https://m.edsoo.ru
/00ae14b2
OKCHIBI ¥ THIPOKCHUJIBI bubnuoreka




HaTpu U KaJlusd

HOK
https://m.edsoo.ru

/00ae14b2
bubanoreka

[I1esr0o4un03eMENBbHBIE METAILIBL HOK

— KaJbIIMH U MarHUH https://m.edsoo.ru
/00ael5e8
Bubanoreka

Baxueime coemuHeHN I[HOK

KaJIbIIUSA https://m.edsoo.ru
/00ael5e8

O060061EeHE U

CUCTEMAaTH3aINsI 3HAaHUH
Bubnuoreka

JKEcTKOCTH BOZBI U CIIOCOOBI LIOK

e€ yCTpaHeHHUs https://m.edsoo.ru
/00ac1886
Bbubianoreka

[Ipaktuyeckas padora Ne 6 o

— HOK
TeMe "JKECTKOCTH BOALI U
METONLL €8 VCOThaHeHMs" https://m.edsoo.ru
A yerp /00aelae8

bubanoreka

AmoMuHUH HOK
https://m.edsoo.ru
/00aelc64
Bubanoreka

AmdotepHbIe cBOICTBa LIOK

OKCHJIA U TUJIPOKCUIA

https://m.edsoo.ru
/00aelc64




bubmmoreka

Kemeso HOK
https://m.edsoo.ru
/00ae1d86
Bbubauoreka
OKCHIIBI, THIIPOKCH]IBI H COJTH [IOK
xenesa (II) u xxenesa (II) https://m.edsoo.ru
/00ae35e6
O06o0061IEHE U
CUCTEMATH3AaINI 3SHAHUI
[TpakTrueckas padota Ne 7.
Bbubauoreka
Pemenne
HOK
9KCIIEPUMEHTAIBHBIX 33/1a4 TI0
Teme «BaxkHelre MeTaiuibl U huipss madoo.nc
/00ae3ded
AX COEIUHEHUS
Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKLUH, €CIIH
Bubanoreka
OJIMH U3 PEarecHTOB JaH B
LHOK
U30BITKE HITH COIEPIKUT
O - e— https://m.edsoo.ru
P ' /002e1750

MacCOBOM JIOJIU BBIXOJa
MPOJIyKTa peakluu

0O0001eHne u
CUCTEMAaTH3aINsI 3HAaHUH




KonTtponbHas padora Ne4 mo

6
5 TeMme «Bakuelnme MeTanisl U 1
UX COCOUHEHUI
Bubaunoreka
BemectBa u maTepuansl B
6 MOBCEIHEBHOU XKU3HU 1 HOK
3 https://m.edsoo.ru
HejoBeKa /00ae3£50
bubanoreka
6 XUMHUYECKOE 3arpsi3HEHUE | HOK
4 | okpyXxaromiei cpeabl https://m.edsoo.ru
/00ae4270
Bubnuoreka
6 | Ponpb xumuu B perieHuu | LIOK
5 | D2KoJIOTHYECKHUX MpodieM https://m.edsoo.ru
/00ae4270
Bbubnuoreka
6 | PesepBHbIil ypok. O600mICHNE 1 LIOK
6 A CUCTEMATH3alus 3HAHUI https://m.edsoo.ru
/00ae0d0a
Bubnuorexa
6 | PesepBHbIil ypok. O000mIEHNE | ITOK
7 U cUCTeEMAaTH3alus 3HaHUI https://m.edsoo.ru
/00adb33c
Bbubianoreka
6 | PesepBHbIil ypok. O600IICHNE 1 LIOK
8 U cucTeMaTHu3alus 3HaHUi https://m.edsoo.ru
/00ad9cb2
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MMPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOI ITPOT'PAMMBbBI

8 KIIACC
Kon
NnpoBepsieMo IIpoBepsiemble MpeAMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOIO 0011€r0
ro o0pa3zoBaHusi
pe3yjabTarta
1 ITo Teme: «llepBoHaYanbHBIE XUMUUECKUE TIOHATHS
PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHATHUN: aTOM, MOJIEKYyJla, XMMHUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO,
CJIO)KHOE BEIIeCTBO, CMeCh (OJHOPOJIHAS U HEOJHOPOJIHAS), BaJ€HTHOCTh, OTHOCUTEIbHAS aTOMHAsl U MOJICKYJIspHas
11 Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0JiI XUMUYECKOIO 3JIEMEHTa B COEIMHEHHH,
' MOJIIpHBIA 00BEM, XUMHUYECKas peaklus, KiIacCUPUKalUs peakIil: peakluu COEAUHEHUS, PeaKIHU Pa3IoKEeHHUs,
peakuy 3aMelIeHHs], peakuuu OOMEeHa, HK30- U IHIOTEPMUYECKHE DPEaKIMH, TEIUIOBOM 3¢ deKT peakiuu, pacTBOp,
MaccoBas J10Jis BeIecTBa (IPOLIEHTHAsI KOHIIEHTPAaLlUs) B pacTBOpe
12 WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHITHI U NPUMEHSTh 3TU MOHATHS IIPU ONUMCAHUU BEUIECTB U

UX MPEBpaIECHUN




1.3

UCTIOJIb30BaTh XUMHUYECKYIO CUMBOIUKY JUISI COCTaBJICHHUS (JOPMYJI BEIIECTB M YPAaBHEHHI XUMUYECKUX PEaKIHi

PACKPBIBATH CMBICII 3dKOHOB COXPAHCHUSA MACChI BCUICCTB, MMOCTOSIHCTBA COCTaBad, aTOMHO-MOJICKYJISIDHOTI'O YYCHUA,

1.4
3aKoHa ABOTaJipo

1.5 OTIPEIEIIATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUAX

L6 KJIACCU(PUIIMPOBATh XUMUYECKHE PEaKIMU (110 YUCITY M COCTaBY yUYaCTBYIOIIMX B PEAKIMU BEIHIECTB, MO TEIUIOBOMY
' s dexTy)

1.7 BBIYHUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB

1.8 BBIYUCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1o (hopMyIie CoeTUHEHUS,

1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEILIECTBA B pACTBOPE

110 NPUMEHATh €CTECTBEHHOHAYYHBIE METONBI TMO3HAHWS — HAONIOJCHUE, M3MEPEHHE, MOJICIHPOBAHHE, SKCIICPUMEHT
' (peanbHBIN U MBICIIEHHBIH)
2 ITo Teme: «BaxkHeilmme npeaCcTaBUTENN HEOPTaHUYECKUX BEILIECTBY»

2.1 PaCKpBIBATh CMBICJI OCHOBHBIX XUMHUYECKUX MOHATHI: OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb

2.2 OTIPEACIISATH PUHAJICKHOCTh BEUIECTB K ONPENCIEHHOMY KJIacCy COSAMHEHUN 1Mo popmymam

23 KJIacCU(UIIMPOBATh HEOPTaHMYECKUE BEIECTBA

24 XapaKTEepPU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEPXkIasi OMUCAHUE
' MIpUMEpPaMH MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIMH

)5 MPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTHU MPOTEKAHMS

XUMHUYECKHX IIPEBPALLECHAN B PAa3JINYHBIX YCIOBHIX




cleloBaTh MpaBUaM TMOJb30BaHUS XUMHUYECKON MOCYyIOW U JabOpaTOpHBIM OOOpYyJOBaHUEM, a TaKXKe MpaBUIaM
oOpallleHus ¢ BEIIeCTBAMHU B COOTBETCTBUM C MHCTPYKIUSMH IO BBIMOJHEHHUIO JIA0OPATOPHBIX XUMHUUYECKUX OTBITOB TIO
MOJyYEHUI0O U COOMpaHUIO Ta3000pa3HBIX BeHIECTB (BOJOpPOAA W KHUCIOPOAA), MPUTOTOBIEHUIO PACTBOPOB C

2.6
OnpeAcNIEHHON MacCOBOM J10JI€M pacTBOPEHHOTO BELIECTBA, IVITAHUPOBATH U MPOBOJIUTh XUMHUUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIENIOUYEH U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (JIakMmyc, QeHOI(PTaTenH, METUIOPAHK U
NPyTHUE)

2.7 MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOW pEeaKINU

3 [To Teme: «Ilepuoanueckuii 3akon u Ilepuonnueckas cucrema xumuueckux snemeHToB J[. . MenneneeBa. Ctpoenue

aToMOB. XUMH4YeCKas CBsI3b. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUM»
PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHATHH: SAPO aToma, SJCKTPOHHBIA CIOM aroma, aTOMHasi OpOUTAllb,

3.1 pannyc atoMa, XUMHUYECKasl CBSI3b, MOJSIPHAs M HEMOJSpPHAs KOBAJEHTHAS CBS3b, JJIEKTPOOTPULIATEIIBHOCTh, MOHHAA
CBSI3b, MOH, KATMOH, aHUOH, CTEIICHb OKHUCIICHHUS

3.2 KJIACCU(PUITUPOBATH XUMUYECKUE DIIEMEHTHI

33 OMHCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢Gopmy [leprmomudeckoil cHCTEMbl XMMHYECKHX 3JIEMEHTOB: Pa3IndaTh

TIOHATHSI «TTIaBHAsI moArpymnma (Arpymma)» U «nodouynas noarpymnmna (brpymma)y, «Manbie» U «00IbIIie» TepHOIbI
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3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX I0JIokeHUs B [lepnonnueckoii cucreme
COOTHOCUTH O0O3HaueHHUs, KOTOpble MMeroTcs B Tabmuie «llepuomgmdeckas cuctema XuMmuueckux snemeHToB [[.M.
3.5 MenzeneeBa» C 4YHMCIOBBIMU XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB XMMHYECKHX 3JE€MEHTOB (COCTaB W 3apsi sjapa,
oO11ee YuCIIo 3JIEKTPOHOB M PACIPEIEICHNUE UX M0 3JIEKTPOHHBIM CII0SM)
3.6 OTIPEIETIATh CTENEHb OKUCIICHHUS DJIEMEHTOB B OMHAPHBIX COCTMHEHHUSIX
3.7 OTpeeATh BUJ XUMUYECKON CBA3H (KOBAJICHTHAs U MOHHAS) B HEOPTAHUYECKUX COCMHEHUAX
9 KUIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'O
npoBepsieMor

0 pe3yJbTaTa

001ero o6pa3oBaHus

ITo Teme: «BemecTBo U XUMHUYECKas PpCaKmus»




1.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XUMHWYECKHUX TMOHATHH: pacTBOp, BJICKTPOJIUTEI, HEBJICKTPOJIUTHI, SJICKTPOJIUTHYCCKAs
aucconnanusdg, peakuuu HMOHHOI'O O6MeHa, KaTaJin3aTop, XUMHUYCCKOC PABHOBCCHUC, O6paTI/IMI>Ie u H606paTI/IMLIe
pEaKknuu, OKHCIHUTCIBPHOBOCCTAHOBUTCIIbHBIC p€aKknuu, OKHCJIHUTECIIb, BOCCTaHOBHUTCIIb, OKHCJICHUE n
BOCCTAHOBJICHUC, aAJIJIOTPOIIHA, aM(I)OTepHOCTL, XUMHNUYCECKas CBA3b (KOBaJ'IeHTHaH, HOHHasd, MCTaJ'IJII/I"ICCKaSI),
KpUCTAJUINUCCKaA peméTKa, CILIaBbI, CKOPOCTb XHUMHYCSCKOHN pcaKuuun

HWIUIIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUH U NPUMCHATb O3THU HOHATUA HPHU OIIKMCAHUU

1.2
BEIIECTB U UX MpeBpalleHuit
13 COCTaBJISITh YPaBHEHUS JJIEKTPOJIUTHUECKON AMCCOIUAIIMKM KHUCIIOT, LIEJNOYe U coJied, TIOJHbIE U COKpalIEHHbIE
' ypaBHEHUS peaklnii HOHHOTO OOMeHa
L4 pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX PEAKIM IOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO
' OaaHca 3THX PeaKIuii
1.5 MIPOBOAMTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKkiiuu
2 ITo Temam: «HemeTamibl u UX coeqUHEHUS» U «MeTaibl U UX COCTUHEHHUS
XapaKTePU30BaTh (OMHUCHIBATh) OOIIME M CIEU(PUISCKHEe XUMHUYECKUE CBOWCTBA MPOCTBHIX W CIOXKHBIX BEIIECTB,
2.1 MOATBEPXKJIasi OMUCAaHHE NpPUMEpaMH MOJEKYJSIPHBIX M HMOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKHX
peaxuuii
9 COCTaBJISITh YpPaBHEHHs peaklui, MOATBEPKAAIOIINUX CYIIECTBOBAHHWE T€HETHYECKOW CBS3M MEXAY BEIIeCTBaMU

Pa3IUYHBIX KJIACCOB




IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHUCHMOCTU OT HUX CTPOCHHUA, BO3MOXKXHOCTHU IMPOTCKAHUA XUMHYCCKUX
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MIPEBPALICHUH B pa3IMYHBIX YCIOBUSIX
clIeIoBaTh MpaBHJIaM IMOJIb30BaHUS XMMHUECKON MOCYI0M M 1a00paTOpHBIM 00OPYJOBaHHMEM, a TaKXkKe IMpaBUIIaM
2.4 oOpallleHus ¢ BeUIECTBAMH B COOTBETCTBUH C MHCTPYKIIUSAMU IO BBIIIOJIHEHUIO TAOOPATOPHBIX XUMUYECKHX OMBITOB
10 TIOJTYYECHHIO M COOMPaHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)
MPOBOANTh PEaKIUU, MOATBEPHKIAIONINE KAYyeCTBEHHBIH COCTaB PA3IWYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM
2.5 nyTéM XJI0pUI-, OpoMu, noaua, kKapooHat, pocdar, cumukat, cyabdpar, THAPOKCHINOHBI, KATHOHBI AaMMOHUS, HOHBI
U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUUECKUX BELIECTB
3 [To Teme: «XuMHS U OKpYXKaroliasi cpeaar»
3.1 pacKpbIBaTh CMBICII OCHOBHBIX XxuMHueckux nonatuil: [1/IK BemecTBa; koppo3usi MeTaaioB
MPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIBHONW NEATEIbHOCTH — aHAJIW3 W CHUHTE3, CpaBHEHHE, 00O0OIIeHHe,
19 CUCTEMAaTH3AallHIO, BBISBIIEHHUE MPUYMHHO-CIIECICTBEHHBIX CBSI3€H — JUISl U3YUYEHHsI CBOWCTB BEUIECTB M XUMHYECKHUX

peaKimii; eCTeCTBEHHOHAYYHBIC METOJbI MO3HAHUS — HAOJIOJICHUE, W3MEPEHUE, MOJCIMPOBAHUE, SKCICPUMEHT
(peanbHBII U MBICTICHHBIH )




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon ITpoBepsiemMblii 3JIeMEHT COAEPKAHUSA

1 [IepBoHavyaIbHBIE XUMUYECKUE TTOHSATHS

11 IIpeamer xumun. Postb XuMuun B )KM3HU 4esloBeKa. XMMMs B CUCTeMeE HayK. Tena u BemectBa. @U3NYECKUE CBOKCTBA BEILECTB.
' ArperatHoe COCTOSIHHE BEILIECTB

1.2 [TonsTe 0 MeTOIaX MO3HAHUS B XUMUHU. UncThie BemecTBa U cmecu. CrocoObl pa3aesieHust cMeceit

13 ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3JeMEHThl. CUMBOJIBI XUMHUECKUX 3J1eMEeHTOB. [IpocThie U clokHbIe BeliecTBa. ATOMHO-
' MOJIEKYJISIPHOE YUYEHUE

L4 Xumuyeckas ¢popmyna. BareHTHOCT, aTOMOB XUMHUYECKHX 3JI€MEHTOB. 3aKOH MOCTOSIHCTBA cOCTaBa BemiecTB. OTHOCUTEIbHAS
’ aToMmHas Macca. OTHOCHUTENbHAsI MOJIEKYJIsIpHas Macca. MaccoBasi J0JIs1 XMMUYECKOTO JIEMEHTA B COCIMHEHUN

L5 KomnuectBo BemectBa. Moisib. MonsipHas macca. B3auMoCBSI3b KOJIMUECTBA, MAacChl M YHCIIA CTPYKTYPHBIX €IUHUII BEIIECTBA.
’ Pacuérel mo popmynaM XUMHUYECKUX COCTUHEHUM

16 dusznyueckre ¥ XUMUYECKHE SIBJICHUS. XUMUYECKas peakius U e€ Mpu3HaKu. 3aKOH COXPAHEHHUS] MACChl BEIIECTB. XUMUYECKUE
' ypaBHeHus. Knaccudukaus XUMAYECKUX peakiuil (COeAMHEHNS, PA3JIOKECHUS, 3aMEIICHHsI, 0OMEHA)




1.7

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MMOCYA0H, ¢ IpaBUIaMu pabOTHI B JTa0OPATOPUH U TpUEMaMH 0OpaIeHHs
c J1abopaTopHBIM O00OpYyIOBaHHMEM, H3y4YCHHE W ONHUCAaHHE (QHU3MUECKUX CBOHCTB 00pa3loOB HEOPraHWYECKHX BEIIECTB,
HabOmroenne (usnyeckux (IUIaBICHHE BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUICHWE W KOHJCHCALUS BOIBI) U
XMMUYECKHUX (TOpEeHHE CBEYH, IPOKATMBAHUE MEIHOM MPOBOJIOKU, B3aMMOACHCTBHE Mella ¢ KHCIOTON) SABICHUN, HAOMIOCHNE U
ONHCaHUE MPU3HAKOB MPOTEKaHMUsI XMMUYECKUX peaklui (pas3iokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, pasnoxkenue ruapokcuna menu(ll) mpu HarpeBaHum, B3auMoJIeHCTBHUE kee3a ¢ pactBopoMm comu Memu(Il), mzydenue
croco00OB paszeneHus cMeced (C MOMOIBI0O MarHura, QWIbTPOBAHME, BbIAPUBAHHUE, AMCTWUIALMUSA, Xpomarorpadusi),
MIPOBE/ICHUE OYMCTKH MOBAPEHHOM COJIM, HAOJIO/ICHHE M ONMCAaHHUE PE3yJIbTATOB MPOBEJCHHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUsI MacChl, CO3/IaHNE MOJIee MOJIEKYJI (IIapOCTEPKHEBBIX )

Baxwuerinme npencTaBuTeNn HEOPraHMYECKUX BEILIECTB

2.1

Bo3noyx — cmech razoB. CocraB Bozmyxa. Kuciaopom — anmeMeHT W IpocToe BemiecTBO. HaxoxmeHue KHciopona B TPHUPOJE,
¢busnueckre 1 XuMHUYECKHe cBoiicTBa (peakiuu ropenus). Okeuapl. [Ipumenenne kuciaopoga. CriocoObl mosrydeHust KUCI0poa B
nabopaTopuu U MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoze. O30H — autoTporHasi MOAU(UKAIS KUCIOpOoIa

2.2

TermnoBoit 3¢ (hekT XUMUIECKOH peakIiy, TePMOXUMHYECKIE YPaBHEHHSI, K30~ U DHIOTEPMUYECKHE peakuu. TOIIMBO: yroiib U
METaH. 3arpsi3HeHNe BO3/yXa, yCUIEHUE TApHUKOBOr0 3¢ (eKTa, pa3pylieHHe 030HOBOTO CII0s




Bomopon — anemeHT u mipoctoe BemecTBo. HaxokaeHue Boiopoa B pupoe, PH3HIeckue W XUMHYECKHE CBOMCTBA, IPUMECHEHHE,
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crnocoObl nosydeHus. Kucinors! u conu
2.4 Mosipablii 00bEM ra30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM
®dusnyeckre cBOMCTBa BOAbl. Boja kak pactBopuresnb. PacTBopbl. HacklieHHbIE M HEHACHIIIEHHBIE pacTBOPhL. PacTBOPUMOCTH
2.5 BELIECTB B Bojie. MaccoBas J10Jis BELECTBa B pacTBOpe. XUMHUYECKUe cBOMcTBA BoJbl. OcHOBaHMs. Posib pacTBOpOB B IpHpoie U
B )KM3HU 4e0BeKa. KpyroBopoT Bozbl B Ipupoae. 3arpsisHeHUe NpupoaHbIX Bod. OXpaHa U OYMCTKA IPUPOIHBIX BOJ
Knaccugukanus Heopranndeckux coeaunenuil. Oxcunpl. Knaccudukanus okcuoB: cojaeodpasyromue (OCHOBHbIE, KUCIOTHBIE,
2.6 amdoTtepHble) U HecosieoOpasytone. Homenknatypa okcuaoB. dusnyueckue U XUMUYECKHE CBOiicTBa okcuaoB. [lomydenue
OKCHJIOB
7 OcnoBanwmst. Kimaccudukarnmst ocHOBaHMHN: MENOYM W HEpacTBOpUMBIE OcHOBaHUS. HoMmeHknatypa ocHoBaHuWil. du3nueckue u
' XUMHUYECKHE CBOMCTBA OCHOBaHUU. [lomydyeHne ocHOBaHMit
3 Kucnotsl. Knaccudukamusa kuciaor. Homenkiatypa kucinor. Ousznyeckne U XMMHUYECKHE CBOMCTBA KUCIOT. PsJ akTMBHOCTH
’ MertasuioB H.H. bekerosa. [Tosnydenue kuciaor
2.9 Conu. Homenkiatypa cosneil. @uznueckue u XuMudeckue cBoiictsa coiel. [lonyuenue coneit
2.10 I'eneTn4yeckas CBsI3b MEXKy KJIACCAMM HEOPTaHMYECKUX COCIUHEHUN




2.11

XUMUYECKHI SKCIEPUMEHT: KauyeCTBEHHOE OIpeIesieHHe COJEpKaHus KUCIOpoJa B BO3AyXe, IMOJy4YeHHe, coOupaHue,
pacro3HaBaHWE M HW3Y4YEHUE CBOMCTB KHCIOpOAA, HAOIIOJCHUE B3aMMOJICHCTBHUS BEIIECTB C KHCIOPOAOM U YCIIOBHS
BO3HHUKHOBEHUS U TMPEKPAIICHUs TOpeHus (Iokapa), O3HaKOMJIEHHE ¢ 00pa3iiaMi OKCUIOB M OMKUCAHUE UX CBOWCTB, MOIYYCHHE,
coOupaHue, paclo3HaBaHHWE W H3Y4YEHHE CBOMCTB BoAOpoJa (ropeHue), B3aumojeicTBue Bojaopoaa ¢ okcugom meau(ll)
(BO3MOXKHO WCIIONIB30BAaHUE BHUACOMATEPUATIOB), HAOMIOJEHHE OOpPa3IOB BEIIECTB KOIUYECTBOM | MOJb, HCCIEAOBaHUE
O0COOCHHOCTEH pPacTBOpPEHUS BEIIECTB C Pa3IUYHON PaCTBOPUMOCTHIO, MPUTOTOBIEHHE PACTBOPOB C OMpENeIEHHON MaccoBOM
JI0JIed PacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBUE BOJABI C METAJIaMU (HaTpueM U KajblueM) (BO3MOXHO HCIOIb30BaHUE
BUJICOMATEPHAIIOB), OIpPEEICHUE PACTBOPOB KHCIOT M IIEJIOYe C TOMOIIbI0 HWHAMKATOPOB, HCCIEIOBaHUE 00pasloB
HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB, HAONIOJCHHE W3MEHEHHUS OKPACKU HWHIAMKATOPOB B PACTBOpPAX KHUCIOT U
mienoyueld, u3ydeHue B3aumojedcTBus okcuaa meau(ll) ¢ pacTBOpoM cepHOM KHUCIOTBI, KHCIOT C METajllaMH, PEaKIuid
HEUTpAIM3alUH, MMOJyYEeHUE HEPACTBOPHUMBIX OCHOBAaHMM, BBITECHEHHE OJJHOIO METaJUla JPYTHM M3 PacTBOpa COJIM, PELICHUE
SKCIEPUMEHTANIBHBIX 3a7a4 N0 TeMe «BaxkHeNme KJIacChl HEOPraHUYECKUX COEIUHEHUID)

[Tepuonnueckuii 3akon u [lepuoanueckas cuctema xumuieckux 3neMenToB [I.1. Menneneesa. CtpoeHue aToMoB. XUMHUECKast
cBs3b. OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIINN

3.1

[lepBble MOMBITKM KJIACCH(PUKALMKM XUMUYECKUX 3JeMeHTOB. [loHsATHEe O rpynmax CXOIHBIX 3JIEMEHTOB (ILEJIOYHBIE U
IIEJI0YHO3EMENIbHBIE METAJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yroT aM(OTEepHbIE OKCHJIBI U THIPOKCHIBI




Hepnonnqecm/lﬁ 3aKOH. HepI/IO,I[I/I‘{eCKaH CUCTEMA XHUMHUYCCKUX OJIICMCHTOB I[I/I Menpaeneena. KOpOTKOHepI/IOI[HaH n

3.2 nnmuHHONepuoaHast ¢opwmbl [leproandeckoit cucreMbl xumuueckux snemeHtoB J[.M. MenneneeBa. Ilepuoasl W rpymiibl.
DU3NYECKUI CMBICI TOPAJIKOBOTO HOMEPA, HOMEPOB IEPUO/IA U TPYIIIBI 2JIEMEHTA
Crpoenune atomoB. CoctaB aTOMHBIX siep. M3orombl. DnmekTpoHbl. CTpoeHHE AJIEKTPOHHBIX O0O0JIOYEK aTOMOB mMepBhIX 20
33 xumudeckux snemeHToB Ilepmonmueckonn cucremsl .M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO D3JIEMEHTa II0 €ro
nosjoxxenuto B [lepuoguyeckoii cucreme /.M. Menneneena
3aKOHOMEPHOCTH W3MEHEHHUsl pajguyca aTOMOB XMMMYECKUX 3JIEMEHTOB, METAJUIMYECKUX WU HEMETAJUNIMYECKUX CBOMCTB IIO
34 rpynnaM u nepuojam. 3HadeHue [lepuonndeckoro 3akoHa u [lepuoaudeckoll CUCTEMBI XMMHUYECKHUX DJIEMEHTOB NIl PA3BUTHS
Hayky U npaktuku. J[.M. Mennenees — y4€HbIl U IpaskJaHUH
15 Xumnueckas cBs3b. KoBaneHTHas (monspHas U HENOJsIpHast) CBA3b. DIEKTPOOTPULIATEIbHOCTh XUMUUECKUX 37eMeHTOB. MloHHas
' CBSAI3b
16 Crenenp okucneHus. OKUCINTENBHOBOCCTAHOBUTENBHBIE peakunu. IIponeccsl OKUCIeHus: U BOCCTaHOBIEHUS. OKUCINATENN U

BOCCTAaHOBHUTCIIN




XUMU4JeCKun OKCIICPUMCHT: HU3YUYCHHC 06pa3u013 BCIICCTB MCTAJIOB M HEMCTAIJIOB, B3aHMOﬂeﬁCTBHe TUAPOKCHAa IIUMHKa C

3.7 pacTBOpamMu KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, HIUIIOCTPUPYIOLIUX IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluy pa3iokKeHus, COeTUHEHNS)
9 KVIACC
Kon ITpoBepsiemMblii 3JIEMEHT COACPKAHUS
1 BemectBo n xumnyeckas peakuus. [loBropenne
[lepuognueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux osnemeHToB JI.M. MenneneeBa. CrpoeHue aTOMOB.
1.1 3aKOHOMEPHOCTH B U3MEHEHHMH CBOICTB XMMHUYECKHX AJIEMEHTOB NEPBBIX TPEX MEPHUOJO0B, Kallus, KaIblU U UX COCIUHEHUI B
COOTBETCTBHH C MOJOKEHUEM 3JIEMEHTOB B [leproanueckoil cucTteMe U CTPOEHUEM UX aTOMOB
CrpoeHue BemiecTBa: BUAbl XUMUYECKOW CBSA3M. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCMMOCTb CBOMCTB BELIECTBA OT TUIA
12 KPUCTAJUTMYECKON pemETK M BUAa XuUMH4YecKol cBs3u. Kiaccudukanuss ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEIECTB
’ (MexxayHapoaHas U TpUBUAIbHAsA). XMMUYECKHE CBOICTBAa BEIIECTB, OTHOCAIIMXCA K Pa3IMYHBIM KjaccaM HEOPTraHWYeCKUX
COCIMHECHMM, TCHETUYECKAs CBA3b HEOPTaHUYECKHUX BELIECTB




1.3

KJ'IaCCI/I(i)I/IKaL[I/IH XUMHNYCCKHUX peaKHI/Iﬁ 110 Pa3JIMYHBIM IMPHU3HAKAM (HO YHUCIY U COCTABY YUACTBYIOIHX B PCAKIIUHN BCIICCTB, IIO
TCIUIOBOMY 3(b(l)eKTy, M0 H3MCHCHHIO CTEIEHEM OKHCICHHS XHMHYSCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I, o Yy4acCTHIO
KaTanmaTopa). OK30- 1 OHAOTEPMHUYCCKUC PCAKIINN, TCPMOXUMHUYCCKUC YPABHCHUS. ITonsarue o CKOpOCTH XUMHUYECKOU peaknuun

1.4

[TousTue 06 O6paTI/IMLIX n H606paTI/IMHX XUMHUYCCKUX PCAKIUAX. IloHsiTHE O TOMOI'€HHBIX U FETCPOrCHHbLIX PCAKIUAX. IlousTue
0 XUMHUYCCKOM PAaBHOBCCHHU. (I)aKTOpBI, BJIMAIOIIUC HA CKOPOCThb XUMHYSCKOMN PCaKIUHU U IMOJIOKCHUC XUMHWYCCKOT'O paBHOBCECUA

1.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu, BHGKTpOHHLIfI OanaHC OKHMCIIMTEIHLHO-BOCCTAHOBHUTEIHHOM pCaKknuu. CocraBieHue
ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaxunﬁ C UCIIOJIB30BAHUCM MCTOAA SJICKTPOHHOT'O Oananca

1.6

Teopus 37AEKTPOTUTUYECKON AUCCOLMALMH. DJIEKTPOIUTHI U HEINEKTPOJIUTHL. KaTHOHBI, aHHMOHBI. MeXaHM3M AMCCOLUAINU
BCIICCTB C paSJII/I‘IHBIMI/I BUaMu XHMH‘IGCKOﬁ CBA3U. CTGHGHB AUCcCoralinuu. CI/IJII:Hble nu CJIaGBIC BHGKTpOJII/ITBI. PeaKI_[I/II/I
MOHHOTO OOMEHa. YCIIOBUS NMPOTEKAHUs peakUuil MOHHOIO OOMEHa, MOJIHBIE M COKpAIl€HHbIE HMOHHBIE YPABHEHMS pEaKLUM.
CBoiicTBa KUCIIOT, OCHOBAaHUH M COJICH B CBETE MPEACTABICHUI 00 AJICKTPOIUTHICCKON aucconuanui. KauecTBeHHbIE peakiiuu
Ha HOHBL. [loHATHE O TUapOIN3E CONen




1.7

XUMHUYECKUI IKCIIEPUMEHT: 03HAKOMIJICHHE C MOEISIMH KPHCTAIUTMYECKUX PEIIETOK HEOPTaHWYECKHUX BEIIECTB — METAJUIOB U
HeMeTaioB (Tpadura M amMmasa), CIOKHBIX BEIIECTB (XJIOpHAA HATPHs); MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuuu OT BO3JCHCTBHSI pa3IUYHBIX (DAKTOPOB; HCCIIEIOBaHUE 3JIEKTPOINPOBOAHOCTH PpACTBOPOB BEIIECTB, Ipolecca
JUCCOLMAIMN  KHUCJIOT, wIesioued U coiedl  (BO3MOJKHO MHCIIOJIb30BAHME BHUJEOMATEPHANIOB); IPOBEJIECHUE  OIBITOB,
WUTIOCTPUPYIOUINX MPU3HAKH MPOTEKaHUs peakuuid MOHHOro oOMeHa (oOpa3oBaHHME OCaJKa, BBIICICHUE raza, oOpa3oBaHuE
BOJIbI); OTIBITOB, WJUTFOCTPHPYIOMINX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKIUi (TOPEHUE, PEaKIMH Pa3JIOKEHHUS,
COCMHEHM); pACIO3HABaHME HEOPraHMYECKUX BEIIECTB C TIOMOIIBI0 KAaYeCTBEHHBIX pEaKIUi Ha HWOHBI; pELICHHEe
SKCIIEPUMEHTAIbHBIX 3a7a4

Hemeramis 1 ux COCIUHCHUA

2.1

OOmast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapakTepHbIE CTereHH OkucieHus. CTpoeHue wu
(bU3MYecCKue CBOMCTBA MPOCTHIX BEHIECTB — TAJOICHOB. XMMHUYECKHE CBOMCTBA Ha MpuUMepe xjopa (B3aMMOJICHCTBHE C
MeTaJlJlaMH, HEMETaJUIaMH, Ieaoyamu). XsopoBoaopos. ConsiHasi KUCI0Ta, XUMUYECKHE CBOMICTBA, MOTyYeHUE, IPUMEHEHUE.
JelicTBue xj0pa U XJOPOBOJOPO/Ia HA OPraHU3M YesloBeKa. BaskHelme XJIOpUabl U MX HaXO0KJICHHUE B IPUPOJIE




2.2

OOmast xapakrepucTuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTENEHH OKHCIICHHS.
Crpoenue u pu3nueckue cBOMCTBa MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AIJIOTPONHbIE MOAN(DUKALIUN KHCIOPOJa U CEpHI.
Xumuyeckue cBoiicTBa cepbl. CepoBOI0PO/, CTPOEHUE, PU3NUECKUE U XUMUUECKHE CBOMCTBA. OKCUABI Cepbl KaK Mpe/ICTaBUTENN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3UUYECKUE M XUMHUYECKHE CBOMCTBA (0OIIMEe Kak IMpEICTaBUTENs Kjlacca KHCIOT U
cnenuduueckne). XUMHUECKHE pEaKIMH, JeKalllie B OCHOBE IPOMBIIUIEHHOTO Croco0a MOJyYeHUs CEpHOM KHCIOTHI.
[Tpumenenne. Conu cepHOM KUCIIOTHI, KAUECTBEHHAs peaklus Ha cyiabdaT-noH. HaxoxaeHue cepsl U €€ coeTMHEHNH B IPUPOJIE.
XUMHUECKOe 3arpsi3HEHUE OKpYXKarollel cpelibl COeTUHEHUSIMU Ccepbl (KHCIOTHBIE JA0XK]H, 3arpsA3HEHUE BO3yXa M BOJOEMOB),
CIOCOOBI €ro NMpeoTBpaIleHUs
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OO0mas xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEepPHBIE CTETICHH OKUCICHHS. A3OT,
pacmpocTpaHeHHe B MpUpoae, Gpusnueckue u XuMuieckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero pusndeckue u
XUMHUYECKHE CBONCTBA, MoiydeHHe W npuMmeHeHue. Conu aMMOHUS, MX (U3MYECKHUE U XMMHYECKHE CBOMCTBA, MPUMCHCHHUE.
KauecTBeHHas peakiys Ha MOHBI aMMOHHMS. A30THasl KUCIIOTa, €€ MmoxydeHue, (pusndeckue u XuMUIecKrue CBOMCTBa (00Imue Kak
MIPEJICTABUTENS KJacca KUCIOT M crnernuduueckue). Vcnonb30BaHWE HUTPATOB M COJIEH aMMOHHS B KaueCTBE MUHEPATBHBIX
ynoopenuii. XuMU4ecKoe 3arpsi3HEHUE OKPYXKAIOMIe cpefbl COSNMHEHUSMU a30Ta (KUCIOTHBIC O, 3arpsS3HEHHE BO3AyXa,

TOYBBI U BOJIOEMOB)
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docdop, amnorpornHbie Mogudukanun (ocdopa, ¢usnueckue m xummudeckue cporcTBa. Oxcun docdopa(V) u dochopnas
KUCIIOTa, (pU3NYECKHEe U XUMUYECKHE CBOWCTBA, moyueHue. Mcnonb3oBanue GpocdaToB B KauecTBE MUHEPAIBHBIX YI00peHUIT

2.5

OO0mas xapakrepucThka 31eMeHToB [VA-rpynmel. OCOOEHHOCTH CTPOEHUs ATOMOB, XapaKTE€PHbIE CTENEHN OKHCIIEHUs. YTIIEepo/,
QJUIOTPONHbIE MOIMGUKALIMM, PACHPOCTPAaHEHUE B MpUpoJe, (pU3NYecKue M XUMHUYecKue cBoiicTBa. Ancopbuus. Kpyrosopor
yriepoja B npupoae. OKcuabl yriiepoaa, ux Gpusnyeckue 1 XuMUYECKUe CBOMCTBA, JEMCTBUE HA JKUBBIE OPraHU3MbI, IOJIy4YeHHUE
U IpUMEHEeHHe. DKOJIOTHYEeCKHe MpobIeMbl, CBs3aHHbIE ¢ okcuaoM yriaepona(IV); runoresa rino0anbHOro MOTEMICHUS KINMATa;
NapHUKOBBIA A(PQeKT. YronbHas KUCIOTa U €€ COlM, uX (pu3nyeckre M XMMHUYECKHE CBOICTBA, MOJIy4YEHHUE M NPUMEHEHHE.
KayectBeHHast peakuus Ha kapOoHaT-MOHBI. Vcrnonb3oBaHue KapOOHATOB B OBITY, MEAMILMHE, TMPOMBIIIJIEHHOCTH U CEIbCKOM

XO03AUCTBE

2.6

HepBOHaqaanHe MOHATHS 00 OpTaHUYCCKUX BCIICCTBAX KAK O COCAUHCHUAX YTIICPpOda (MeTaH, 9TaH, 3THJICH, allCTHUJICH, OTaHOJI,
TJIIMIOCPUH, YKCYyCHasd KI/ICJ'IOTa). Hx cocTtaB U XHMHYECKOE CTPOCHUC. [ToussiTHE O OMOJOTHUYECKH BasKHBIX BCIICCTBAX: JKHpPaAX,
6GJIK8.X, YIJIIEBOJAX — U UX POJIK B JKU3HU YCIIOBCKA. MaTepI/IaJ'IBHOC CANHCTBO OPraHUYCCKUX U HCOPraHUYICCKUX COCIMHEHU




2.7

Kpemuuii, ero ¢usnueckne u XMMUYECKUE CBOWCTBA, MOJy4YeHHE W mpuMeHeHue. CoenuHeHUs KpeMmHHs B mpupone. Obmue
npeactaBieHuss o0 okcuae kpemHusA(IV) m kpemuueBod kucimore. CWIMKaThl, WX HCIOJIB30BaHUE B OBITY, MEIMIIMHE,
MPOMBIIIJICHHOCTH. BaXHeWIne CTpOWTENbHbIE MaTepuaibl: KepaMuKa, CTEKIO, LEMEHT, OeTOH, xkene300eToH. [IpobiemMsr
0€30macHOTO UCTIOJIb30BaHUSI CTPOUTEITLHBIX MaTEPHAIOB B TOBCEAHEBHOM KU3HU




2.8

XUMHUYECKUI HSKCHEPUMEHT: HU3y4yeHHe OOpa3lloB HEOPraHMYECKHUX BEILIECTB, CBONCTB COJSHOM KHCIOTBI; HpPOBEACHUE
KayeCTBEHHBIX pPEaKlUil Ha XJIOPUA-UOHBI M HAOJIOJCHHE NMPU3HAKOB UX NMPOTEKAHMs; OIBITHI, OTpakarouye (pusnyeckue u
XMMUYECKHE CBOMCTBA TaJlOTEHOB M HUX COEIMHEHUH (BO3MOXKHO HCIIOJIIb30BAaHUE BHEOMATEpPHAIIOB); O3HAKOMIIEHHE C
oOpa3uaMu XJOpHUIOB (TaJOT€HUIIOB); O3HAKOMIIEHHE C oOpaslaMu cepbl U €€ COeIMHEHMSIMHU (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAONIOJIEHHE Npolecca OOyIJMBaHMS caxapa IOJA ACUCTBHEM KOHIEHTPUPOBAHHOM CEPHOM KHCIOTHI;
U3yYeHHEe XUMHUYECKUX CBOMCTB pa30aBICHHOM CEpPHOI KHUCIOTHI, MPOBEACHUE KAYECTBEHHON peakUuu Ha Cylab(paT-uOH U
HaOJIOIeHNEe TpHU3HAKa e MPOTEKaHWs; O3HAKOMIIEHHE C (PU3MYeCKMMM CBOWCTBaMHM a30Ta, (ocopa M UX COCAMHEHHM
(BO3MOXXKHO HCHOJIb30BaHUE BHJEOMATEpHaloB), oOpasnamM a30THBIX M (OC(OpPHBIX yAOOpeHMH; MOIydyeHHe, COOMpaHHe,
pacro3HaBaHHe U U3YUYCHHE CBOWCTB aMMHUaKa; MPOBEICHHE KaYeCTBEHHBIX PEaKIIUi Ha HOH aMMOHUS B ocdaT-uoH U U3ydeHue
IIPU3HAKOB MX NPOTEKaHWs, B3aUMOJECHCTBHE KOHLEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbK (BO3MOXHO HMCIOJIb30BaHHUE
BHJICOMATEPHAJIOB); H3YYCHHUE MOJIEJIEeH KPUCTAIUTMYECKUX PEMIETOK anMasa, rpadura, QyuiepeHa; 03HaKOMIIEHHE C MPOIECCOM
azcopOIMM  pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM W YCTPOHCTBOM NPOTHBOTasa; IOJIyueHHe, coOupaHue,
pacro3HaBaHHE U U3yUYEHHUE CBOWCTB YIJIEKUCIIOTO rasa; MPOBEIEHNUE KaueCTBEHHBIX peaklMi Ha KapOOHAT- U CUIMKAT-UOHBI U
U3y4YeHHE [PU3HAKOB MUX IMPOTEKaHUs; O3HAKOMJICHHE C TNPOAYKIMEH CHJIMKaTHOM NPOMBILIUIEHHOCTH; pEIIeHHe
SKCIIEPUMEHTAJIBHBIX 3aa4 1o TeMe «BakHele HeMeTaIbl U UX COeIMHEHUS

Mertanisl 1 uxX COCIUHCHHUA




3.1

OOmiast XapakTepuCTUKa XMMHUYECKMX 3JIEMEHTOB — METalJIOB Ha OCHOBAaHMM MX NoJjoxeHus B llepuoguueckoil cucrteme
xumuueckux snemeHToB .M. MenneneeBa u ctpoenus atomoB. CTpoeHHe MeTallIoB. MeTalmnmueckas CBsI3b M METalIndecKas
KpHUCTa/NINYecKasl peléTka. DINeKTPOXUMUYECKHH Psii HAaNpsDKEHUI MeTallioB

3.2

dusznueckue U XUMUYeCKHe cBoiicTBa MeramaoB. OO6mue crnocoObl momydeHus: MeTayuioB. IloHsATHE O KOPpO3UM METasIoB,
OCHOBHBIE CHOCOOBI 3aIIUTHl MX OT Koppo3uu. CrutaBbl (CTaib, YyryH, JIOPATIOMUHMNA, OpOH3a) M UX MPUMEHEHHE B OBITY U
IIPOMBILLIIEHHOCTH

3.3

[[lenounbie MeTaiuibl: noJiokeHne B [leproanyeckoit cucreme xuMuueckux 3neMeHToB [[.M. MenpeneeBa; CTpOCHUE UX aTOMOB;
HaxoJieHue B npupoje. Pu3nueckue U XuMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpust U Kanusi). OKCUIbI U TUAPOKCHUIBI HATPUS U
Kanus. [I[puMeHeHne meaoYHbIX METAIIIOB U UX COEIUHEHMI
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[[leoyHO3eMeNbHBIE METAJUIBI MAarHUM W Kanblui: mnoJsioxkeHue B llepuonnueckoit cucreme XuMuueckux sneMmeHtoB JI.U.
MenzeneeBa; CTpoeHHE HUX aTOMOB; HaxoOkJeHHe B mpupoge. dusnueckre M XUMHUYECKHE CBOWCTBA MarHUS W KallbLIUA.
Baxneiimme coequHeHUs Kablus (OKCHIT, THAPOKCHU, o). JKECTKOCTH BOJIBI M CLIOCOOBI €€ YCTPaHECHHS

3.5

AnromuHuit: nonokenue B Ileproanyeckoit cucreMe xummuueckux 3nemeHToB J[.M. MenneneeBa; cTpoeHUE aToMa; HaXOXIECHUE B
npupojie. uznveckre 1 XUMHUYECKHE CBOMCTBA alltOMHUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA M THAPOKCHIA AITFOMUHHUS




3.6

Kenezo: nonoxxenue B Ilepuoguueckoil cucreme xumuueckux snemMeHtoB .M. MeHneneeBa; cTpoeHrne aToma; HaXOXIEHHUE B
npupoae. Gusnveckne U XxuMU4Yeckre cBorcTBa xkene3a. Oxcunnl, ruapokcuasl u conu xene3a(ll) u xenesa(lll), ux cocras,
CBOMCTBA U MOJIyYEHHUE

3.7

XUMUYECKUI HKCHEPUMEHT: O3HAaKOMJIEHME C O00pa3llaMM METAJUIOB M CIUIaBOB, MX (PU3NYECKUMH CBOMCTBAMM; H3yuEHUE
pe3yJabTaTOB KOPPO3UM METAIOB (BO3MOXKHO HMCIIONB30BAaHUE BHJICOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJACHCTBHS OKCHIA
KaJIbLUSl U HATpUsl ¢ BOJOW (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAJIOB); UCCIEIOBAaHUE CBOMCTB JKECTKOI BOJBI; Ipolecca
TOpPEHMS JKeje3a B KUCI0po/ie (BO3MOYXKHO MCIOJIb30BaHUE BUIEOMATEPUANIOB); IIPU3HAKOB MIPOTEKAHUs KaUYECTBEHHBIX pEaKLui
Ha HMOHBI (MarHus, Kajiablus, antoMuHus, uuHka, xenesa(ll) u xenesza(lll), menu(ll); nabGnroneHre M omucaHue MPOLIECCOB
OKpAalIMBaHUS IUIAMEHW WOHAMU HATpUs, Kalus U KaiblMs (BO3MOXHO HCIOJIb30BAaHUE BUIEOMATEPUAJIOB); HCCIIEIOBAaHHUE
aM(pOTEepHBIX CBOWCTB TUAPOKCHAA ATIOMUHHMS U TUAPOKCHAA LMHKA; pEIIEHHE OHKCIEPUMEHTAJIbHBIX 3a/lad [0 TeMe
«BaxHennme MeTajuibl U UX COCIUHECHUS

XUMUS U OKpy’Karollas cpena

4.1

Hosble matepuansl 1 TexHosoruy. Beecrsa u Marepuansl B IIOBCEAHEBHOM KU3HU 4eJIOBEKa. XUMHUs U 310poBbe. bezonacHoe
WCIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakluii B ObITy. [lepBas moMOIIb IPH XUMUYECKHUX 05KOTaxX M OTPaBICHUSIX

4.2

OCHOBBI IKOJIOTMYECKOM TIPaMOTHOCTU. XHUMHUUYECKOEe 3arpsisHeHue okpysxkawoowmed cpenel IIJIK. Ponp xumum B pemeHun
9KOJIOrMYecKuX mpobiuem. [IpupoaHbie HCTOUHUKY YTIIIEBOAOPOAOB (YroJib, TPUPOIHBIM ra3, He)Th), MPOAYKTHI UX NEepepaboTKH,
UX POJIb B OBITY ¥ IPOMBIIIUIEHHOCTH
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XUMUYECKHUI 3KCIIEPUMEHT: U3yUeHUE 00pa3Ii0B MaTEepUaIOB (CTEKJIO, CIUIaBbl METAJIIOB, OJUMEPHBIE MaTEpHAIIbI)




MMPOBEPAEMBIE HA OI'D 110 XMMUWU TPEEOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHON MPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHS OCBOCHHSI OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanusi Ha ocHoBe ®PI'OC

IIpencraBnenue:

1.1

0 TIO3HAaBAa€MOCTH SBJICHUN NPUPOJAbI, TOHUMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKHM Kak
00JIaCTH COBPEMEHHOT'O E€CTECTBO3HAHHWS, KOMIIOHEHTa OOIIeH KyJIbTYphl M MPAKTHUECKOH JeSTeTbHOCTH
4eJI0BEKa B YCIOBUAX COBPEMEHHOTO OOIIECTBA; IOHUMAaHUE MECTa XUMUH CPellU IPYTHX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJAaX MO3HAHUS, B TOM YHCJIE IKCIIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJIaX HCCIEAOBAHUS
BEIIIECTB M U3YUYCHUSI XUMUYECKHUX PEAKINi; YMEHHE MCTOIB30BaTh MOJICIHN JIJIsi OOBSICHEHUSI CTPOCHHSI aTOMOB
U MOJIEKYJI

1.3

0 cdepax MnpohecCHOHATBHON JAEATENIbHOCTH, CBSI3aHHBIX C XUMHEH U COBPEMEHHBIMH TEXHOJIOTHSMH,
OCHOBAHHBIMU Ha JOCTM)KEHUSX XUMHUYECKOW HAyKH, YTO IMO3BOJIUT OOyUYarOIIUMCS pacCMaTpUBaTh XUMUIO Kak
chepy cBoell Oyaymed mnpodeccHoHaIbHOW AEATENbHOCTH M CAelaTh OCO3HAHHBIM BbIOOp XUMHM Kak
IpopUILHOIO IIpeAMETa IPH NEPEX0/Ie Ha YPOBEHb CPEAHEr0 00IIero oopa3oBaHus




BJ'IaI[eHI/IC CHCTEMOM XMMHMYECKHX 3HAHHH U YMEHUEC MNPHUMCHATH CHUCTEMY XHUMHUYCCKHUX 3HaHHI>i, KOTOpasa
BKIOYACT:

2.1

BOKHEHIINE XMUMHUYECKUE TOHATUSA: XUMHUYECKHA SJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE U CIIOKHOE
BEILIECTBO, OJIHOPOJIHA U HEOAHOPOAHAsI CMECh, OTHOCUTEIbHBIE aTOMHAsI M MOJICKYJISIpHAsi MacChl, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, OKCHJI, KUCII0Ta, OCHOBAHUE, COJIb (CPEIHSIs), XUMUYIECKas
peaKIusl, peakiiui COSAMHCHUS, PEAKITH Pa3IOKECHHUs, PEAKIMK 3aMEIICHUs, PEaKIMi 0OMeHa, TeTIoBor A ekt
peaKIu, 3K30- U SHIOTEPMHUUYECKHE PEAKIMH, PACTBOP, MACCOBAS JAOJSI XUMHUYECKOTO JIEMEHTAa B COCIMHEHHH,
MaccoBasi J10Jis1 M MPOLIEHTHAs KOHLEHTpAalLMsl BEIIECTBAa B PacTBOPE, SJIPO aToMa, 3JIEKTPOHHBIA CIOW aTroma,
aTOMHass  opOWTaab, paagdyC  aToMa, BAJICHTHOCTb, CTENEHb  OKUCJICHHS, XUMHYECKas  CBS3b,
3JEKTPOOTPHULATENLHOCTD, TOJISIPHAsl U HEMOJIIpHAasi KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, METAJUIMYECKasl CBS3b,
KpHUCTaJTHUecKasi peéTka (aToMHasi, MOHHAs!, METAJUTMUYECKasi, MOJIEKYJIIpHAst), MOH, KATUOH, aHUOH, AJIEKTPOJIUT
U HEOJCKTPOIUT, OJCKTPOJIUTHYECKAass  JUCCOIMAIMSA, PEaKIMd HOHHOTO OOMEHa, OKHCIUTEIhHO-
BOCCTAHOBUTENBHBIE PEAKIIMU, OKHUCIIUTENb W BOCCTAHOBUTENb, OKHCIIEHHE M BOCCTAaHOBJIEHHUE, BJIEKTPOJIM3,
XUMHYECKOE PaBHOBECHE, OOpaTUMbIE U HEOOpATUMBIE PEaKIMU, CKOPOCTh XMMUYECKON peakiluy, KaTaaus3arop,
[TIJIK, xoppo3usi METAIIOB, CILIABbI

2.2

OCHOBOIIOJIAararOmMMre 3aKOHbBI XUMHUH: 3aKOH COXpPAHCHHA MACCHhI, HepI/IO,I[I/I‘leCKI/Iﬁ 3aKOH I[I/I MeHL[eneeBa,
3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABOFaI[pO
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TEOPUU XUMHUHU: aTOMHO-MOJIEKYJIIpHAsi TEOPUsL, TEOPHUS DJIEKTPOIUTHUECKON AUCCOIHALINN

Bnagenue ocHOBaMM XMMHUYECKOW IPaMOTHOCTH, BKITFOHAIOIIEH:

3.1

YMEHHE MPaBUIBHO HUCIOIB30BaTh U3YYCHHBIE BEIIECTBA U MAaTEepPHAIIbI (B TOM YHCIIE MUHEpaIbHbIEC yI00peHus,
METaJIJIbl U CIUIaBbI, IPOAYKTHI epepabOTKU MPUPOIHBIX HCTOYHUKOB YTI€BOJOPOIOB (YIJI, IPHUPOAHOTO Tasa,
He(TH) B OBITY, CETLCKOM XO351CTBE, HA MPOU3BOJICTBE U TOHUMAaHUE 3HAYCHUS KUPOB, OCIIKOB, YTIEBOJOB JIJIS
OpraHM3Ma 4YellOBeKa; YMEHHE MPOTHO3UPOBATH BIMSHHUE BEIIECTB M XMMHUYECKHUX IPOILIECCOB HAa OPTraHU3M
YEJIOBEKA U OKPY’KAIOILYI0 IPUPOJIHYIO CPENY

32

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKNUEC 3HAHHUA CO 3HAHHUAMU PYTHUX y‘-Ie6HLIX npeaAMCTOB

3.3

HAJIMYMe OTbITa PAa0OTHI C PA3TUUYHBIMUA UCTOYHUKAMHU HH(DOPMAIUK 110 XUMHUH (Hay4YHasi U HAYYHO-TIOMYJIIpHAs
JauTepaTypa, cJI0oBapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHUBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BCHICCTBAX, UX MPCBPAICHUAX U MPAKTUICCKOM IMPUMCHCHHUN
N YMCHHE UCIIOJIb30BaTh eé JJId pCUICHUA yLIe6HO-HO3HaBaTCJ'II)HBIX 3aJa4

Bnanenne ocHoBamMM NOHATHIHOrO ammapaTa W CHMBOJIMYECKOTO S3bIKa XUMHM IJII COCTaBICHHSA (HOpMYI
HEOPraHUYECKUX BEILIECTB, YPAaBHEHUN XUMHUYECKHUX peakluii; ocHoBaMu xumuueckoi HomeHkIaTypsl (IUPAC
1 TPUBHUATBHOM )




VYMeHne oOBSICHATE CBA3b ITOJIOXKCHUS DJICMEHTA B HepnozmquKoﬁ CUCTEME C YHUCIIOBBIMH XapPaKTCPUCTUKAMU

5 CTPOCHHSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij siapa, 00Iee YHCIo JIEKTPOHOB), pacIpeieICHIEM
AJICKTPOHOB I10 YHEPTETUIYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KU U KATbIIUS
[IpencraBiaenue O NEPUOJUYECKONM 3aBUCUMOCTH CBOWMCTB XHMMHUYECKHX OJJIEMEHTOB (paauyc aroma,
6 3JEKTPOOTPUIIATENIBHOCTD), MPOCTBIX U CIOKHBIX BEIIECTB OT IMOJIOXKEHHUs 3ieMeHToB B Ilepmonnueckoit
cucteMe (B MajbIX EPUOJIaX U TIaBHBIX MOATPYNNaX) U AJIEKTPOHHOT'O CTPOCHHS aTOMa
7 YMmenue kinaccupuIpoBaTh:
7.1 XUMUYECKUE IIEMEHThI
7.2 HEOPTraHWYECKUE BEIIECTBA
7.3 XUMHYECKHE PEeAKIIUU
8 YMeHnue onpenensiTh:
8.1 BAJICHTHOCTb U CTEIIEHb OKUCIICHHUS] XUMUYECKUX 3JIEMEHTOB, 3apsij HOHA
8.2 BHJI XUMUYECKOM CBSI3M M TUIT KPUCTAIUIMUECKON CTPYKTYPhI B COEAMHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu30oBaTh (PU3NUECKUEe U XUMUYECKUE CBOMCTBA:
0.1 MPOCTBIX BELIECTB (KUCIOPOJ, 030H, BOJOPOJ, rpadur, anmmas, KpeMHUH, azoT, ¢pocdop, cepa, XJIop, HATPHil,

KaJIi, MarHui, KaJabIlui, ATFOMAHAN, KEJIE30)




CJIOXKHBIX BEIIECTB, B TOM YHCIIE€ UX BOAHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJIOPO, CEPOBOIOPO, OKCHUIBI
u ruapokcuasl MetaioB [-ITA rpynn, amtomunus, meau (1), nunka, xenesa (II u IIT), oxkcuasr yraepona (II u

9.2
IV), xpemuus (IV), azora u dochopa (IIl u V), cepur (IV u VI), cepuucras, cepnas, a3orucras, azoTHas,
dbocdopHasi, yrojipHas, KpeMHHEBAsI KUCJIOTa U UX COJIH)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA BEUIECTB B 3aBHCHUMOCTH OT HX COCTaBa U CTPOEHUS,
9.3 MIPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIE M HIOHHBIC YPABHEHUS PEaKIIii, B TOM YHUCIIE:
10.1 peakuit HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA
10.3 WLTIOCTPUPYIONIMX XUMUYECKUE CBOMCTBA M3YYCHHBIX KJIACCOB (TPYII) HEOPTAaHMUECKUX BEIICCTB
10.4 MOATBEPKJAOIINX TeHETUUECKYIO B3aMMOCBSI3b MEXKLy HUMHU
11 YMeHue BIYUCIATH (IPOBOIUTH PAcUEThI):
111 OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa B
' COETMHEHUH
11.2 MaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €T0 MacCy, 00beM Ira30B




11.4

M0 YpaBHEHHUSIM XMMHMYECKUX PEAaKIHi M HaXOAUTh KOJUYECTBO BEIIECTBA, O0BEM M MacCy pEareHTOB WM
MPOAYKTOB PEAKIUU

12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJIaMH HAy4YHOTO IMO3HaHUs (HaOMIOIEeHHE, W3MEPEHHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE) IPH
12.1 U3yUYCHUH BEILECTB M XMUMMYECKHX SBICHHH; YMEHHE CPOPMYIHPOBATH MPOOJIEMY U MPEAJIOKHUTH IMyTH €€
pelieHus
12.2 6e3omacHoil paboThl ¢ XUMUYECKHMH BEIIECTBAMH, XMMUYECKOH MOCY0# 1 1a00paTOpHBIM 000pyI0OBaHUEM
npaBWIaMyd OE30MaCHOTO OOpAIeHUs] C BEIIECTBAMM, MCIOJNB3YEMBbIMH B MOBCEIHEBHOM JKM3HU, TpaBUIIAMHU
123 MIOBEJICHUS B IIETISIX COSPEKEHUS 310POBbs M OKpY KaIOIIEeH MPUPOJHOM Cpe/ibl; MOHUMaHUe Bpea (OMacHOCTH)
' BO3/ICMCTBUS Ha KMBBIE OPraHU3MBbl ONpPEAEIEHHBIX BELIECTB, CIIOCOOOB YMEHBILIEHUS U MPEIOTBPALLEHUS UX
BPETHOT'O BO3JCUCTBUSA
13 Hannune npakTHuecKkux HaBBIKOB IUIAHUPOBAHMS U OCYIIECTBICHHS CIEAYIOIUX XUMUYECKUX SKCIIEPUMEHTOB!
13.1 U3yuyeHHe W OINUCaHue (U3UYECKUX CBOICTB BEUIECTB; O3HAKOMIIEHHE C (DU3UYECKMMU U XUMHUECKUMHU
' SBJICHUSIMU; OTIBITHI, WIUTIOCTPUPYIOIINE IPU3HAKU MPOTEKAHUS XUMUYECKUX PeaKuil
13.2 U3y4eHHe CII0COO0B pa3eNieHus: cMecei




MOJIYYCHHUEC KHUCJIOpOAa U M3YUCHHUC €TO CBOfICTB; MOJIYUYCHHUEC BOJOPOAa U U3YUCHHUC C€TO CBOfICTB; TIOJIYUCHHC

13.3
YTAEKUCIIOTO Ta3a U U3y4YeHHe ero CBOMCTB; MOJyYeHHe aMMHUaKa U U3yYeHHE ero CBOICTB
13.4 MIPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MACCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA
135 NMPUMEHEHUE WHIUKATOPOB (JTaKMyca, METHJIOpamka u (heHospTalerHa) sl ONpeIeIICHUS XapaKkTepa Cpeibl B
' pacTBOpax KMCIJIOT M INEI0Yeit
WCCJICZIOBAaHUE U OINKMCAaHHE CBOMCTB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB; M3YYCHHE B3aUMOJICHCTBUSA
13.6 KUCJIIOT € MCTAJUlaMM, OKCHIAaMH MCTAJUIOB, pPACTBOPUMBIMHU W HEPACTBOPHUMBIMU OCHOBaHUAMH, COJIAMU,
' MOJIyYeHUE HEPACTBOPUMBIX OCHOBAaHUW; BBITECHEHHE OJHOTO MeTajla JPYrUM U3 pacTBOpa COJIH;
uccienoBanre aMm(GOTEPHBIX CBOMCTB THPOKCUIOB ATFOMUHUS U ITUHKA
PEIICHUE OKCICPUMCHTAJIIBHBIX 3ada4 I10 TEMaM: «OCHOBHBIE KJIACCHI HCOPTaHUYCCKUX COGHHHGHHﬁ)};
13.7 «DNeKTpoNuTHIeCKas quccouranusy; «BaxHeilme HeMeTamibl U UX COeUHEeHUs»; « BaxkHele MeTaisl U
UX COETMHEHUS»
XUMHUYECKHE OKCIIEPUMEHTHI, WUTIOCTPUPYIOIIUE TPU3HAKK TMPOTEKaHHWs peakuuid HOHHOrO OOMeHa;
138 KayeCTBEHHbIE PEaKIUU Ha MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax HOHBI: XJIOpUA-, OpOMHUI-, HOAMI-,

cynedar-, docdar-, kapOOHAT-, CUITUKAT-AaHUOHBI, TUIPOKCUI-HOHBI, KATHOHBI aMMOHUS, MarHusi, KajbIlus,
aTIOMUHMS, XKene3a (2+) u xenesa (3+), mean (2+), UHKA




14

VYwmenue:

14.1

MMPEACTABIIATh PE3YyJIbTAaThbl SKCIICPUMCHTA B (bOpMe BBIBOAOB, 10Ka3aTCIbCTB, Fpaq)I/IKOB U Ta6J'II/II_I U BBIABJIIATH
OMITMPUYCCKHUEC 3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATL CBA3U MCXKAY PCaJIbHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMU  ABJICHUAMH HW MPOLCCCAMU,
MMPOUCXOAAIIUMH B MAKpO- U MUKPOMHPE, OOBSACHATD IMPUYIHNHBI MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM
IK3AMEHE 110 XUMHNHU

Kon

ITpoBepsieMblii 3JIEeMEHT COACPKAHUSA

1

HepBOHa‘-IaJ'ILHHC XUMHNYCCKHEC ITOHATHA

1.1

Yuctele BemecTBa u cMecu. CiocoObI pa3ieiieHus: cMecei

1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX IEMEHTOB. [IpOCThIE U CII0KHBIE BELIECTBA.

1.3 Xummueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIeMEHTOB. CTereHb OKUCICHUS

14 3aKOH MOCTOSIHCTBA cocTaBa BellecTB. OTHocutTenbHast aToMHas macca. OTHOCHTENbHAas MOJIEKYJsipHas macca. MaccoBasi JoJst
' XMUMHUYECKOI'0 3JIEMEHTa B COCIMHEHUN

15 KomuyectBo BemectBa. Monbs. Mosnsipaas Mmacca. MossipHbIil 00bEM Ta30B. B3anMOCBsI3b KOTMYECTBA, MACCHI U YHCIIa CTPYKTYPHBIX
’ €IMHULL BEIIECTBA

L6 ®usnyeckue U XUMHUYECKUE SBICHUS. XMMHMUECKas peakuus U e€ NpHU3HaKU. 3aKOH COXPAHEHMsI MacChl BELIECTB. XMMHUYECKUE
' ypaBHEHHs

2 [Tepuoanueckuii 3akoH u [lepronnueckas cucteMa xumudeckux siaeMenToB .M. Menneneea. CTpoeHue aToMOB

21 Ilepnonnueckuii 3akoH. [lepnoguueckas cucrema xumudeckux snemeHToB .M. MenpaeneeBa. [lepuoast u rpynmnsl. Ousndyeckni
' CMBICJI IOPSIIKOBOTO HOMEpa, HOMEPOB EpUOJia U TPYIIIbI HJIEMEHTa

29 Crpoenne atomoB. CoctaB atomHbIX snep. M3orombl. DnekTpoHsl. CTpoeHHE 3IIEKTPOHHBIX 000J04YeK aToMOB mepBbix 20

XUMHYECKHUX 31eMeHTOB [lepuoanueckoit cucremsl .M. Menneneesa




3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XMMHMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MNEPUOMIOB, Kajius, Kaiblus (paauyca aTOMOB,

23 ANEKTPOOTPUIIATETLHOCTH, METAJNIMYECKMX M HEMETAJUIMYECKUX CBOMCTB) UM HX COEIMHEHUH B COOTBETCTBHM C IMOJIOKEHHUEM
aneMmeHToB B [lepuoanueckoil cucreme u CTpOEHHEM UX aTOMOB
3 Crpoenue BemiecTBa
31 Xumunyeckasi cBsizb. KoBaneHTHas (MOJsipHas W HEMOJSIPHAs) CBSA3b. DJIEKTPOOTPULATENILHOCTh XMMHUUYECKHUX 3JIeMeHTOB. MoHHas
' CBsI3b. MeTaiunueckas CBs3b
39 Tunsl KpUCTANINYECKUX PEIIETOK (ATOMHAs, MOHHAs!, METaNIM4YECKasi), 3aBUCUMOCTb CBOICTB BEILIECTBA OT TUIA KPUCTAJIIMUECKON
' PELIETKU ¥ BUJIA XUMUYECKOU CBS3U
4 Bax#eilume npeactaBuTenn HEOpraHM4ecKux BeuiecTB. Hemeramisl U ux coeAuHeHUs. MeTaibl 1 X COeTMHEHUS
Knaccudukanuss u HOMEHKIAaTypa HEOPraHWYECKHX COEIMHEHM: OKCHIOB (cojeoOpa3yromiue: OCHOBHBIC, KHCIIOTHBIE,
4.1 am@oTepHbIe) U HeconeoOpa3yrole; OCHOBAaHMHM (IIENOYM U HEPACTBOPUMBIE OCHOBAHMSA); KHUCIOT (KUCIOpPOJCOAEpIKAIINe U
0ECKHUCIIOPOAHBIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)
49 Ou3nuecKkue M XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJA, XJOpa, KHUCIOPOAa, Cepbl, a3oTa, ¢ocdopa,
' yriepojia, KpeMHHs
43 ®u3nuecKre U XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METANIOB: JIMTUSI, HATPUSI, KaJlisl, MarHUs W KaJlbIUs, aJIOMUHMS, XKele3a.

DNEKTPOXUMHUUECKUN Psii HAIIPSDKEHUH METAIITIOB




4.4

duznyecKkre 1 XMMUYECKHE CBOICTBA BOJJOPOIHBIX COETMHEHUI HEMETAJNIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOA, aMMHUAKa

dusnyeckre U XUMHUYECKHE CBOWCTBA okcuaoB HemeTaiios: cepwl (IV, VI), azora(ll, 1V, V), docdopa(lll, V), yraepona(Il, IV),

4.5
kpemMHuA(1V). TlonyyeHre okcuaoB HEMETAIITIOB
4.6 Xummueckue cBoiictBa okcuoB: MetaiioB IA—IIIA rpymm, nunka, meau(Il) u sxenesa(Il, I11). [Tomydyenne okCHI0B METAIIIIOB
47 XUMHYECKHE CBOMCTBA OCHOBaHMM W aMQpOTEpHBIX THAPOKCHIOB (Ha NpHUMEpPEe TUAPOKCUAOB AITIOMHUHHS, XKelle3a, I[MHKA).
) [Tomyuenue ocHOBaHUI 1 aM(DOTEPHBIX THAPOKCHIOB
43 OO0mue XWMHUYECKHUE CBOWCTBA KHCJIOT: XJIOPOBOJOPOJHOHN, CEPOBOIOPOIHOW, CEPHUCTOW, CEpHOH, a30THOW, (OoCHOpHOI,
' KPEMHHEBOMU, yroiabHON. OCOObIe XUMUUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHON CEPHOM M a30THOM KHUCIIOT. [lomydenne KucioT
49 OO0me XuMHYECKHEe CBOMCTBA CpetHux cotied. [Tomyuenue comneit
4.1
0 [Tonyuenue, cobupanue, pacro3HaBaHUE BOJIOPOa, KUCIOPOIa, aMMHAaKa, YTIEKUCIIOro Ta3a B 1abopaTopuu
4.1 . .
1 [Tomyyenue ammuaka, CepHOM M @30THOM KUCJIOT B MPOMBINIUICHHOCTH. OOIIIHE CTIOCOOBI MOTYyYEHUST METAJLIOB
4.1 .
) I'eneTndeckas CBsi3b MKy KilacCaMH HEOPTraHUYECKUX COCTMHEHUM
5 XUMHUYECKUE PeaKIuu




Knaccudukamuss XuMHUECKUX peakuuil 1Mo pa3IMYHbIM MPHU3HAKAM: TI0 YMCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIMH BEIIECTB, IO

5.1
TEI10BOMY 3G QEKTY, 0 U3MEHEHHUIO CTENEHEeH OKUCIEHHsI XUMUUYECKHX 3JIEMEHTOB
59 TeroBoil 3¢(hekT XUMUYECKOH peakiny, TEPMOXUMUYECKHE YpaBHEHHSA. DK30- U SHIOTEPMHUYECKHE peakiuu. TepMoXxuMuieckue
' ypaBHEHHS
53 OKHCIUTENPHOBOCCTAHOBUTENBHBIE peakuuu. OKHcauTenn M BoccTaHoBUTENW. IIponeccsl OKHCIEHHMST W BOCCTaHOBJICHHS.
’ DJEeKTPOHHBIN OajJaHC OKUCIUTEILHOBOCCTAHOBUTEIILHONW PEAKIINN
5.4 Teopus snekrponurudeckoil auccouuanyy. KaTuoHbl, aHMOHBI. DJIEKTPOIUTHI U HEANEKTPOIUThl. CUIIbHBIE U CI1a0ble SJEKTPOIIMUTHI.
’ Crenens aucconyanyuu
5.5 Peakniun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUSI pEaKIiii HIOHHOTO 0OMEeHa, TOJTHBIE M COKpAIIEHHBIC HOHHBIC YPABHEHUS PEaKIHid
6 XuUMUS 1 OKpY’Karoas cpea
6.1 BemectBa 1 Martepuanbl B IOBCEIHEBHON J>KM3HM ueloBeKa. be3omacHoe HMCNOIb30BaHUE BEIIECTB U XMMHUYECKHUX DPEAKLHUHA B
' nabopatopuu 1 ObITy. [lepBast moMOIIb TPH XUMUYECKHX OXKOTaX M OTPABICHUSIX
XUMHYECKOE 3arps3HEHHE OKpY’Karolled cpenbl (KUCIOTHBbIE MO, 3arps3HEHHE MOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro
6.2 npenotBpamienus [IpenensHas nomycrumas konueHtpaims emects (I1JIK). Ponp xumuu B pemieHnu 3KOJIOTMYECKHX HPOOIIeM.
VYcunenue napHuKoBoTo 3 Pexra, pa3pyuieHue 030HOBOTO CIIOS
[Ipumenenue cepsl, a3ota, (ocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHHUH B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
6.3 xo3giicTBe. [IpiMeHeHre MeTalIoB U CIJIAaBOB (CTajlb, YYT'YH, TIOPATIOMUHHA, OpOH3a) B OBITY M IPOMBIIIUIEHHOCTH UX COSIUHEHHMN.

ITonsTue O KOppO3ruu METAJIJIOB, OCHOBHBIC CITOCOOBI 3alUTHI X OT KOPPO3UU




[IpupoaHbIE HCTOYHHUKH YTIIEBOAOPOAOB (Yroib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepadoTKu (OSH3MH), UX POJIb B OBITY H

6.4
NPOMBITIIJICHHOCTH
[lepBoHaYabHBIC TIOHATHS OO0 OPraHUYECKHUX BEHICCTBAX KAK O COCAUHEHUSIX yriepoia (MeTaH, 3TaH, JTWICH, alleTHICH, JTaHOI,
6.5 TIUIEPHUH, YKCycHas Kucnota). [ToHsTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OeNKaxX, yrJIeBOJaX — M UX POJU B KHU3HU
YeJIoBeKa
7 Pacuérnr:
7.1 1o popmyIamM XUMUYECKUX COCTUHEHHMA
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM










