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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuu Oa€T NPEICTABICHUE O LENSAX, OOLIEH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIro
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE IIPEIMETHOE CoJIepKaHue,
MpeAyCcMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
paszzmenamM M TeMaM MpPOrpaMMbl MO XHMHH, OMNPEEISET KOJUYECTBEHHbIE H
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOCHHOCTEM  OOyyaroluxcs, OINpeAesieT BO3MOXKHOCTU IpeAMeTa s
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENIbHOM JAESITENbHOCTH OO0YyYaromerocsi Mo OCBOEHUIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XHMHH CIY>KUT OCHOBOM JUisi (OPMHUPOBAHUS MHPOBO33PEHHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUs TiI00agbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOI U 3KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3aliid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPHI IMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHUE MBIIUICHHS U TBOPUECKUX CIHOCOOHOCTEM
OoOy4aronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW JIESITeNIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM JKU3HU, TaK U B IPO(GECCHOHATBLHON ACSITEIbHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsia HA €AUHCTBO MPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYaIOUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE



oOpa3oBaHue 00yJarONUXCs.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHM OOCCICUHMBAIOTCS CICIIH(PUKON
COJIEpKaHMsl  y4eOHOTO  MpeIMeTa, KOTOpBIM  SIBISIETCS  MEIaroruuecku
aJanTHPOBAHHBIM OTpak€eHHEeM 0a30BOM HAyYKH XMMHH Ha OINpeeIEHHOM dTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHUM XWUMHUU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSATUN
OPraHUYEeCKON XUMHUH.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XUMHH C(POpMHUpOBaHA Ha OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. ColaepkaHue CKIIAIBIBACTCS U3 CHCTEMBbI
MTOHSATHI 0 XUMHYECKOM JJICMEHTE M BEIISCTBE M CHCTEMBI OHITHN 0 XUMHUYISCKOU
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbBI IO IPHUHIIMITY
MOCJICIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepnoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3U;

— TIPEACTaBIICHHH 00 JJICKTPOJMTHYCCKONH JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YpPOBHS K JPYyroMy, BBITIONHSASA (QYHKIUM OOBSCHEHHS U IIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHHUS U TOJYyYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABJIAIOIIEH HAYYHOM KapTUHBI MUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buomnorus. 5-7 xknaccel» u «dusnka. 7 Kmaccy.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B
NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWSI TP HW3YYCHUW BEIIECTB U
XUMHUYECKUX PEaKIui, B (GOPMHUPOBAHUM M PA3BUTHHU MO3HABATEIbHBIX YMEHUN U



UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30IacHOr0 OOpameHusi ¢ BEUIECTBaMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl BaXKHOE
3HauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (¢GOpMHpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUss Ha  CHCTEeMaTHYEeCKOe MpUOOIIeHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HOW JEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUSA, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeNd (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKPYXKAIOLEro MHpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYECHHBIC NPH H3YYECHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOIIEHU,
NOHMMAHUS LEHHOCTH XUMHYECKMX 3HaHMW [UIsi BBIPAOOTKH HKOJIOTMUYECKU
1EeJIecO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOH JEATENIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOT0 00111€eTr0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYa/IbLHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOoAax MO3HAHMS B XUMHH. UHCTbIE BELIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmyia. BajaeHTHOCT aTOMOB XHUMHUYECKHUX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBast A0Sl XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3auMocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

Du3nUecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaAKIUi (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHHsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW MOCYI0M, mpaBWjaMu paboThl B JaOOpaTOpUU U
npuémMamu oOpalleHus: ¢ JIabOpaToOpHBIM 00OpPYAOBAHUEM, U3YUECHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpPaHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) sIBJICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PrIbTpoBaHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadus, mpoBeeHUE OYNCTKU MTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3JaHUE MOJIENIEd MOJIEKYII
(ILIapOCTEPKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CrocoObI
MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor



Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma Kkak pactBoputellb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIMIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Pose pacTBOpOB B mpuposie M B XKU3HU 4esnoBeKa. KpyroBopot BOAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcuaoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHHMM: MIEIOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHune KUCIoT.

Conu. HomeHnknarypa coseil. @U3nYeCKUe U XUMHYECKHUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacro3HABaHWE M HU3YyUYCHHE CBOMCTB KHUCJIOpOJa, HaOJ0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HHUKHOBEHUS U
MpeKpalleHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHWE, COOMpaHHE, PACMO3HABAHWE W HU3YUYCHHUE
CBOMCTB BOOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEW PACTBOPEHHS BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUMYHBIX KIIACCOB,



HAOJI0/IeHNE U3MEHEHHsI OKPACKU MHAMKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzydyeHue B3aumozeiictBusa okcuga menu (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCIIOT C METajllaMH, pPEeaKkUuid HEUTpaTu3alH, IOJIyYeHUE HEpPaCTBOPUMBIX
OCHOBAHMM, BBITECHEHHME OJHOTO METajula APYTMM M3 pacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad M0 Teme «BaxHenmme KiacChl HEOPraHHMYECKHX
COCTUHEHUI».

Ilepuoguyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIaccU(PUKAIMM XUMHUYECKUX d3JieMeHTOoB. [loHsTHE O
IpYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBL.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuUoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux emMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnognueckonn cucremsl [[. 1. MenneneeBa. XapaKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKJaHuH.

Xnmuueckass cBsi3b. KoBasieHTHas (MOJsipHas MW HENOJSpHAas) CBS3b.
DNEeKTPOOTPULIATENBHOCTh XUMHUYECKUX AJIEMEHTOB. lOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumeHm:

u3ydeHrue oOpa3loB BEIIECTB METAIJIOB W HEMETAJIOB, B3aUMOJCHCTBHE
THAPOKCUJA IMHKA C pPAacTBOpaMU KHCIOT M IIEJIOYei, MPOBEIACHUE OIbITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEeaKkUUl
(ropenue, peakliiy pa3yIoKEeHUs], COETUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXNpeAMETHBIX CBS3€M NMPU HM3yYEHHH XMMHHM B § Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX



IIOHSATHM, TAK W MOHATHUM, SIBISIOIIMXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (aKT, THIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, MEePUOJUYHOCTb, HaONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIIBI, PaJMOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsjl, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakuus

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIbIUA W HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJJIeMEHTOB B llepunomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBI XUMHUYECKOW CBSI3M. THIBI KPUCTAIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3auyHbIM MpU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 CKOPOCTH XUMHUYecKOW peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE  PEaKLUH,  JJEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJBb30BaHHUECM MECTO4a
SJICKTPOHHOTI'O OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHU3M IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE WM COKpAaIEHHBbIE HMOHHBIE YypaBHEHHs peakuuid. CBolicTBa KHUCIIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB M HEMETauIOB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAaHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHS pa3JIMYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOpOB BEULIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, WIEJI0YEed U COJIEH
(BO3MOXKHO  MCIIOJIB30BaHME  BHJAEO MaTepuajioB), NPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3jIoKEeHUs, COCIMHEHUs ), PAaClO3HABAHUE HEOPTraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIU HAa HOHBI, pEIIEHUE
DKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTauibl 1 X COeIMHEHUS

OOmast xapakTtepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (pusnueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeJo4amMu). XJIIOPOBOAOPOI.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeJoBeKa. BaxkHeWlue XJIOpUABI U X
HAaxO0JICHUE B IIPUPOJIE.

Ob6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUEe CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
OpEICTaBUTEN Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKUE pPEaKIUH,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. Haxoxaenue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsI3HEHUE OKpPYXKaroIleW Cpellbl COEIMHEHUSIMU cepbl (KUCIOTHBIE JOXKIH,



3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCIICHHS. A30T, pacIpOCTPAHCHHE B MPHUPOJIE,
dbusnyeckue U XumMrueckue cBoiictsa. Kpyrosopor asora B npupojie. AMMHUAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
X (U3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydeHHe, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kllacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHUE BO3AyXa, MOYBBI W BOAOEMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3NIECKUEe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHBIE  CTCMICHH  OKHUCJICHHWS.  YTJIEpOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3HUYECKHE W XUMHUYCCKHEC
cBoiictBa. AncopOiusa. KpyrosopoT yriepoaa B npupojse. OKCUIbl yriiepoaa, ux
buznueckue W XUMUYECKHE CBOMCTBA, JCHCTBUE Ha IKHUBbIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoresza rinoGanbHOrO TMOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noyiyueHue W mnpuMmeHenwe. KadecTBeHHass peakinuss Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[TepBoHAYAbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie MCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOIHBIN Ta3, HEDTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KHUpaX, Oelkax, yrieBojaax — U X
poJii B OKM3HM 4YeJOBeKa. MaTepuallbHOE CIMHCTBO OPraHUYeCKHX M
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupoje. OOuiue mpeacTaBieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIne CTPOWTENbHBIE MaTepHalbl: KEPAMHKA,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuui Ikcnepumenm:



U3y4YeHUE OOpa3IOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-WOHBI U HAOIOJACHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHe W XUMHYECKHE CBOMCTBA
raJIOTEHOB M HUX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJIOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIIMBAaHUS caxapa IMoJ JACHUCTBHEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peakiuu Ha CyibQaT-
WOH W HAOJIOJeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3YYCHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUsI, B3AMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4CHUE MOJIeIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, QyiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyuyeHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTrayindeckasi CBsi3b U
METAJUIMYECKasi  KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HamnpspKeHU MetauioB. duznueckue U XUMHUYECKUE CBOMCTBAa MeTaiuioB. OO0Iue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTampl: nonokeHue B llepuoanyeckon cucreme XMMHUYECKUX
anemenToB /. 1. MenpaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U
TUIAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHWe IENOYHBIX METaNIOB M HX
COEIMHECHUM.

[Ilenouyno3emenbHblE METAUIBI MAarHMM W KaJbLWW: TIOJOKEHUE B
[Tepuognueckon cucreme xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue



MX aTOMOB, HaxX0XJeHUE B npupoae. Pu3ndeckue 1 XMMHYECKHE CBOMCTBA MarHus
U Kanblius. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTKoCcTh BOJBI M CIIOCOOBI €€ yCTPaHEHUS.

AJFOMUHHIA: TI0JI0kKEHUE B [lepnonndeckoi cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusumueckue u
XUMUYECKHAE CBOMCTBA aTlOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JeMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, THAPOKCHIBI U comu xkernesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJydCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXHO ~ HCIOJNB30BAaHWE  BHUICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEaKIMi HA WOHBI: MarHus, KaJblHs, AJTIOMUHUS, LIMHKA, JKEJe3a
(1) u xene3a (111), meau (11), HaOMrOIEHUE W OMUCAHUE MPOLIECCOB OKPAITMBAHMUS
MJJaMEHH MWOHAaMU HaTpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA LIMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4d 0 TeMe «BakHeuiume
METaJUIbl U KX COCTUHEHHUS.

XHUMHUS ¥ OKpPY:KaoUas cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momomib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromeh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus BemiecTB, aanee — [1/IK). Ponb xuMun B pemieHnn 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTecTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCu(puKaluusg, TMEpPUOANYHOCTb, HAOIIOaCHHE,
IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJHMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAJIINYECKas]
pemérka, CruiaBbl, (PU3MYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COIHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPaXalOT  TOTOBHOCTh  OOy4YarOIIMXCA
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUsS 3HAYEHUS XMMHUYECKOM HAyKU B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMpH
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMIOBEJECHUE U TIOCTYIIKM CBOUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEJICTABICHNUSI O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU M COCTaBIIAIOILINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPEZIOH, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABaTEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA IOJyYEHUE HOBBIX 3HAHUH IO
XUMHUHM, HEOOXOIUMBbIE i1 OOBSCHEHHUS HaOJII0OaeMbIX MPOLECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX



TEXHOJIOTUH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHWMIO, TPOCKTHOW W  HMCCICIOBATEIHCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JaJIbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJAMMOCTA COOJNIOJIEHUsT TIpaBUJI OE30MaCHOCTH TMpU OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3y4YeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHMM MO XWUMHUHM, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecCKOMYy M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuWJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU H3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIECH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIO0AJIBLHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3YJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopwus,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOU
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (IT03HABATENIbHbIE,



KOMMYHUKATHUBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEeIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Bba3oBble jJjoruueckue JeMicTBUA:

YMEHUS HWCIOJb30BaTh MNPHUEMBI JIOTMUECKOTO MBINUICHUS TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX DPEaKIUH,
yCTaHABIMBATh TMPUIMHHO-CIICACTBEHHBIC CBS3U MEXIY OOBCKTAMHU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSITh B TIPOILECCe TMO3HAHUSA TMOHATUSA (TPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUAS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHUE
XUMHUYECKON PEAKIUU — MPU PEIICHUN y4eOHO-TI03HABATEIbHBIX 3371a4, C YUETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN M3y4aeMbIX O0BEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YUAEMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MpUOOPETEHUE ONbITa MO TUIAHUPOBAHUIO, OPTaHU3AMHU W TIPOBEJICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaO0MomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIIEIOBAHMS, COCTABIISITh OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3IMYHBIX BHIOB U (OPM MPECTABICHUS, TOJYIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OICHWBATH MPOTHBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE TPUMEHSITh PA3IUYHBIC METOJIBl U 3aMpOChl MPU TOWCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS



y4eOHBIX U TO3HABATEIBHBIX 33/1a4 ONPEIEIEHHOTO TUIla, TPUOOPETEHHUE OTbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATH ONTUMANBHYIO (hOpMY TIpecTaBieHUs] HHPOpMaAUU U
WUIIOCTPUPOBATh pEHIaEMbIe 3a/aul HECJIOKHBIMH CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOT0 XO35IMCTBAa M TPAHCIOPTA HA COCTOSHHE OKPYXAIOWIEH MPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUs 3aJilaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKCHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  NOJYYEHHBbIE  pPE3yJbTaThl  ITO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO ONBITA,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHMsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKaMH B COBMECTHOM
MO3HABATEJIbHOM M MCCIENOBAaTEIbCKOM  JACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COrJIacOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JCHCTBUM, OIPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPEEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOJWMOCTH KOPPEKTHPOBATH CBOIO
NesATeTLHOCTD, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

MHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJEpKaHusl, YCTaHOBJIEHHOTO JaHHOW eaepanbHOM paboueil MmporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpIpETalH,



peo0pa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.
K xonIty oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKAIUs pPEeaKIui: peakiuu
COCJIMHEHHUS, pEaKUWUd Pa3JIoKEHUsA, PEaKUUU 3aMEIICHUs, peakuuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU A((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CIIOM aroma, aToMHas OpOUTalb, PaJUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BeEIlEeCTBa
(TpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHSTHH U
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONpPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COECTUHEHUSX;

packpeiBath cmbicn [lepuogmueckoro 3akona [[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MoyokeHus B llepuogmdeckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aK0OHa ABOTajIpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuoanueckoit
CUCTEMbl XHMMHMYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHas
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)», Maneie u
OoJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MenzaeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00IlIee YUCIIO 3JEKTPOHOB
U PACIPEIEICHUE X N0 SJEKTPOHHBIM CJIOSIM);



KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO 3JIeMEHTa 10 (opmyIe
COEIMHEHNS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPAlMM MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHi, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJEH PAaCTBOPEHHOIO BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI MO
pacIrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

K xoHI1y oOydenus B 9 kiiacce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKMX TMOHSATUH: XUMHYECKUU
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakiu, MOJib, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, 3JIEKTPOJIMTHYECKAS JUCCOLMALMS, PEAKIHH HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCJIEHHE U  BOCCTAaHOBJICHHUE,



aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
METaJUINYecKasi), KpHUCTAIUIMYECKass pEIETKa, KOppO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIUu, TMPEAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAICKHOCTh BEIIECTB K
ONpeNeNnEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HMOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] UOHA MO0 XMMHUYECKOH (hopmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCAUMHEHUW, TUM KPUCTAIITUNYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
TabnnuyHyo (opmy llepuoanueckoil cucTeMbl XMMHUECKHX 3JIE€MEHTOB:
pasnuyaTh TOHATHUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynma)», mansie u OOJbIIME MEPUOBI, COOTHOCHUTH
0003HayeHusl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
JIEMEHTOB (COCTaB M 3apsia  sjApa, OOIIee YWCIO0 DIEKTPOHOB U
pacmpeiesieHie WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenaesax MallbIX NMEePUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUYECKUE SJIEMEHTbI, HEOPTaHWYECKUE BELIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUMX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHUPUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX MU CJOXHBIX BEIIECTB, IOATBEP)KAAs ONHMCAHHE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOUIUX
XUMUYECKUX PEAKIINN;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JIHUCCOLUMALUU  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO
oOMeHa, YypaBHEHHMS pEakUuui, MOATBEPKAAIOIIUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;



pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEAICTBOM COCTABJICHHS SJIEKTPOHHOTO OanaHca STUX PEaKIIHii;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHCHHUIO XUMUIECKOU PEAKITHH;

coONIOJaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TakXke mpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uoaua-, kKapOonart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON IEATESIbHOCTH — aHAJH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3aIMI0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE€ METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanmue pa3jiesioB u Komiriectso Hacos JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM NPOrpaMMbl Bcero Kontponubre HpaxTuieckne oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumusa — Ba)kHas 00J1aCcThb
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [IOK
MPAKTUYECKOU JIESITEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
19 BeliectBa 1 XuMu4eckue 15 1 bubnuoreka [IOK
peakuuu https://m.edso0o.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxxHelilne npeacTaBuTe/ Il HEOPraHUYeCKUX BellleCTB
21 Bosnyx. Kucnopoa. [lonsarue 6 bu6nmoreka LIOK
00 okcugax https://m.edso0.ru/7f41837¢c
29 Bonopoa. Ilonstue o kucnorax 8 1 bubmnoreka IIOK
1 COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bubnmnorexa [JOK
OCHOBaHHUIX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIC KIIACCHI 11 1 1 bubmnoreka IIOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c

Htoro o pasneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepuoauueckuii 3aK0H U
31 Ilepronnueckas cucrema 7 but6mmorekxa [IOK
' XUMHU4YeCKHX 3ieMeHToB Jl. U. https://m.edso0.ru/7f41837c
Mengeneesa. CTpoeHue aroma
3.2 XuMHudecKas CBA3b. 8 2 bu6nunorexa LIOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837¢c

OKuCINTEIIBHO-
BOCCTAHOBHUTCJIILHBIC peaKL[I/II/I
Mroro no pasxexy 15 ]r?tptlgsnlpllr?:é(;)cl)l r(lzll§f41837c
PesepBHOE Bpems 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoJsn4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero Ko;npo.m,ﬂme HpﬁaKanecRne 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3znea 1. BemmecTBo M XUMH4YeCKHEe peaKkul
11 [ToBTOpeHue u yriydiieHue 3HaHu| 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/eoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMAIIHS. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
06
22 onewerron VIArpymmu, Cepar cé 6 umorerca LIOK
' PYIIBL- 2P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
bubmnoreka IIOK
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.4 BHGﬁeHTOIf |VA?pr1'IHLI VYraepon u 8 1 2 bubmmorexa LIOK
' . : https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro 1o pasueny 25
Pa3nen 3. MeTasuibl M HX COeIMHEHUS
. bubnunorexa LIOK
3.1 Obmpae cBoHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxknel1me MeTamibl 1 UX COSIUHEHUS 16 1 2 bubanorexa [JOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazueny 20
Pa3znea 4. Xumus U OKpysKaomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Bubmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOE Bpems 3 buGnuorexa LIOK

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

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKaneCKne WIydeHHSI  00PA30BATENbHbIE
padoThI padoThI pecypesI
1 [Ipeamer xumun. Ponb XUMUU B KU3HU 1 bubmuoreka [JOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX O3HAHKS B XUMHH 1 bubmmorexa LJOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2
5 <<1?33I[6J16HI/I€ cieceﬁ (Ha mpumepe 1 bubmorexa LOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [JOK
6 ATOMBI M MOJIEKYJTBI 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2d50
o | Semmermemsecmemer. | Busmorea 10K
PMYJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX DJIEMEHTOB
11 OrtHocuTeNnbHAs aTOMHAs Macca. 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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OTtHOCHUTENbHAS MOJICKYJISIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 PusnyuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumuyeckasl peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konmyecTBa, Macchl
17 BEILECTBA 10 ypaBHeHnmv; XUMHYECKHUX bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakuui
| e e Busmorsa 101
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEeHa)
M. B. JI — Y4EHBIii-
19 swicroneancr. OSobuene Bu6mnorexa LIOK
1 JHCT i https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KonrtponsHas padora Nel no reme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB
21 Bosjfyy;a Kucnopon — snement u bubmorexa LOK
: https://m.edsoo.ru/ff0d448e
mpocroe BeuecTBo. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
22 KHUCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
25 masopumopimt n mpovsenmocrs Bu6miotera LIOK
patop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
24 TennoBoit 3¢ ekt XxuMuueckoit bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3a16
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peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPAaBHEHMH, IK30- U
OHIAOTEPMUYECKHUX PEAKLUAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yrob U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/f0d4cda
MPEAOTBPAIICHHUS
26 | lomprorme n sofupene mmenopot Bumorexa LIOK
Ay . P poa, https://m.edsoo.ru/ff0d4ae2
W3y4EHHUE €r0 CBOHCTBY
27 Bonopoa — snemeHT u npocroe bu6mmorexa [IOK
BemecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
o8 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojiopoa. [Ipumenenue Bogoposaa https://m.edsoo.ru/ff0d4dd0
29 [ToustTre 0 KUCIOTaX U COJISIX Bubmioreka IJOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl mosTy4eHust BOAOPO/1a B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
31| lomprermte n sabupastac somopona BuGmorexa LIOK
ya o P Alopoa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBONCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
o | e o s Busmorea 101
BemecTs . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
o Brrunciaenus o0EMoB ra30;01;g o Bu6morexa LIOK
ypa],s,HeHmO peakim Iia ¢ https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 duznueckrue 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonsitue 06 bubnnorexa [JOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bona KaK paCTBOPUTCIIb. HaCI)IH_IeHHBIC

bubmuorexa [JOK

37 Y HEHACBIIIEHHbIE pacTBOPHL. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 mo reme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnunoreka [HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonrtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KiIacCU(UKAIUS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue €CKHE CBOWCTBA
41 KI/ISIY:THHLI;IX z:g(iiilxl;ﬂaMg)oﬁeTimx bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kimaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHU4YeCcKue CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
16 crocotm noryeenia. mmecki Bu6miorera LIOK
. yi ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTnueckas padbora Ne 6. Pemenue
47 AKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubnmuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
48 I'eneTnyeckas cBs3b MEXKIY Kilaccamu bubnnorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 O06001enre u cucTeMaTr3aIis 3HaHU bubnuoteka [JOK



https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

KonrtponsHas padora Ne3 o reme

https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK

50 OCHOBHBIGUI:J'IaCCBI HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHYECKHUX 31eMEHTOB. [IoHsaTHE O BH6J_IH0TeKa LOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [Teproandeckasi cucTeMa XUMAYECKUX BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 [Tepropl, TPYIIITEI, TOATPYIIIBI BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CocTaB aTOMHBIX bubnnoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 00010UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit EH6J,IHOTeKa HOK
cnctemsr J1. V. Menenecsa https://m.edsoo.ru/00ada6bc
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHA HAyKH U npakTuku. J[. 1. bubnuoreka [IOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PesepubIil ypok. O6006111eHIE 1
58 CUCTEMaTHU3aIsl 3HAHHH / }r?tlfgsj'lll/llr(r)lT:écs?)Erou/IéOa db33c
Bcepoccutiickas mpoBepouHas pabota T '
KonTponbnas padota Ne4 o teme
59 «CtpoeHne aroma. XUMUYECKas CBS3b) Egggf}?gg&gﬁ}é% db4s6
/ Beepoccuiickast mpoBepodHasi paboTa T '
60 DIEKTPOOTPHUIIATSIIBHOCTh ATOMOB bubmmoreka [JOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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XHUMHUYECKUX JJIEMCHTOB

https://m.edsoo.ru/00adaab8

61 HNonnas xumuueckas CBs3b 1 Bubmaorexa ITOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHas XuMH4€eCKas 1 bubnnoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HENoOsIpHAs XUMHUYECKas 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
64 CreneHy okucieHus 1 https://m.edsogru/OOadae28
65 OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
66 OKucnauTenyu U BOCCTAaHOBUTEIIH 1 https://m.e dsogru 100adb076
PeszepBHbIil ypok. O6001ICHIE 1
67 CI/ICTEMaTI/ISE}IIIII)I/ISI SSaHI/IfIHl 10 TEME 1 BH6J_IHOTeKa HOK
«CtpoeHue aroma. XMMUYECKAsI CBSA3bY https://em.es00.1u/00adSch2
68 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bceero Koﬁﬂ TPOJILHBIC Hpgucnmeclme u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI pecypesi
[lepuoauueckuii 3aK0OH.

1 IIepnoanueckas cucrema 1 bubnuoreka [IOK
XHUMHYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB XEMI/I‘ICCKI/IX AJIEMEHTOB 1 Eubmorexa IIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Kiaccudukanust 1 HOMEHKIIaTypa bubnnoreka [JOK

3 1 .

HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bunpr XuMHu4ecKkoil CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukanns xumuueckux 1 bubnnorexka [JOK
peaKkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IlonsaTHE O CKOPOCTH XUMHYECKOMH

7 €aKIUU HOH}II”)FI/IC 0 TOMOT€HHEBIX U 1 bubmiorexa HOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnnoreka [JOK
XUMUYECKON PEAKLIUN U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka [IOK

9 1 _
peaKuuu https://m.edsoo.ru/00adcade

10 Teopust 2NEKTPOIUTHYECKON 1 bubnnoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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nuccornuani. CHIbHBIE U clIa0bIe
AJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS PeaKIIUA Bubmorexa HOK
p peakt https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN Bubmorexa HOK
p - https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIHI
XUMHUYECKHE CBOVCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmiorexa LHOK
pel . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 Tloustue o runponuze coien bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTH3aIs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
IIpakTiueckas pabora Ne 1.
16 «I?GHIGHI/Ie 3Kcnpe UMEHTAJIBHBIX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a49y
KonrponsHas padora Ne2 o teme
17 <<9J'I€Il:<) onHTlfquKas[ MCCOIMALNS bubmiorexa HOK
P A TCHATTHA. https://m.edsoo.ru/00addecO
XYMHUYECKUE PEeaKIIMH B PACTBOPAX)»
O01asa xapakTepucTUKa raJIoreHoB.
18 anl\lalnquKI;Ie CBI())ﬁCTBa Ha [IpUMEDPE bubanorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopo. ConsHast KUCIIOTa,
19 XI/IMII/)IquIi[I/IE cﬁoﬁcma OJIyYECHHE bubanorexa LIOK
’ yd > https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTiueckas padora Ne 2 mo teme
20 «ﬁon eHue COIJ)IHHOﬁ KHUCJIOTBI bubanorexa LIOK
yd . N ’ https://m.edsoo.ru/00ade348
n3y4deHue e€ CBONCTBY»
Brruncienus mo ypaBHEHUSIM
ypas bubmuotexa [JOK
21 XUMUYECKUX PEaKlUid, €M OJUH U3

peareHTOB JI1aH B U30BITKE

https://m.edsoo.ru/00ade488
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OO61mas xapakTepuCcTHKa 3JIEMEHTOB

bubmuoreka [JOK

22 VIA-rpymribl https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
23 Haxoxnenue cepbl U €€ COeTMHEHU N bubmuorexa [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaoposi, CTpOEHHUE, bubnmoreka [JOK
bu3nYECKre M XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcupnl cepnl. CepHas KHCIIOTAa,
25 Q)II;SII:IIIIJIeCKHE u XI/II\I/I)I/I‘ICCKI/IC CBOMCTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
26 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnnorexa [HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEeH Cpeibl COETUHEHUSIMU
Cepbl
97 Brrancierne MaccoBoit 10U BBIXO/1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB
28 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubnuoreka [IOK
B Iipupoe, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XAMHYECKHUE CBOMCTBA
AmMmuak, ero pusnyeckue u
29 XI/IIVIl\lf;/II/I‘IeC’KI/Ie c(bl;oﬁCTBa MOJIy4CHHUE U bubmorexa [JOK
’ yd https://m.edso0o.ru/00adf004
IPUMCHCHUE
IIpakTuueckas padora Ne 3 mo Teme
30 «ﬁoi eHue ahEMHaKa H3y4YEHUE €ro bubmorexa [IOK
Y > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas Kucnora, e€ Gusndeckue u bubnuotexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
. b K
32 Hcnonb30BaHue HUTPATOB U COJIEH nomorexa IO

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

aMMOHHUS B Kau€CTBE MUHEPAJIbHbIX
ynoopenuit. XuMuueckoe
3arpsi3HEHUE OKPYKarolLle cpe/ibl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dhocdopa (V) u

bubmuoreka [JOK
33 bocopuas KHCIOTd, pusmicckue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYICHHE
Hcnons3oBanue pochatos B
KaueCTBE MUHEPAIILHBIX YA0OPEHUH. bubnmoreka [JOK
34 o .
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu E Ie[’ E)I/ISI/III)IGCKII)/IG Y XUMHUYECKHE bubmorexa LIOK
pHpoZe, https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. bu6mmorexa [IOK
Dkonorudyeckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriepoaa (1V)
37 VYronbHast KUCIOTa U €€ CoNn bubmiorexa LIOK
https://m.edso00.ru/00ae006c
[TpakTuyeckas padora Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa. bubnnoreka [JOK
38 _
KavecTBenHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe OHATHS 00
39 0 rpaHquCKHX BEIIECTBaxX Kak O Bubumorexa [IOK
p https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 KpemHunii u ero coeuueHus bubmorexa LIOK
P 4 https://m.edsoo.ru/00ae080a
[TpakTrueckast paborta Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnmuotexa [JOK

«BaxHeun1me HeMeTaluIbl U UX
COEIMHEHUS)

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
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Kontponbnas padora Ne3 o teme

bubmuorexa [JOK

42 «Baxueire HeMeTaIbl U UX https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
2JIEMEHTOB — METAaJIJIOB.
Meramnueckas CBsA3b U bubnmoreka [JOK
43 ]
METAJINYECKask KPUCTAIUITMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBa
METAJIOB
XUMHYECKHE CBOMCTBA METAIIOB.
44 DIIEKTPOXUMUUECKUN PSIJI bubumorexa [IOK
P . P https://m.edsoo0.ru/00ae1156
HANPSDKEHUH METAIIOB
OO6mrme crnocoObl MoTydeHHs
MeTaiuioB. Cruiasbel. Beraucienus mo
45 aBHEHUSIM XUMUYECKUX PEaKIUi bubmiorexa HOK
Yp PCAKIIIH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COJCPIKHUT
IPUMECH
46 TTonsiTHe 0 KOPPO3UU METAIIOB Bubmiorexa IJOK
pp https://m.edso00.ru/00ael1278
bu6mmoreka [JOK
at IHenoumpre MeTanbl https://m.edsoo.ru/00ae14b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubnunorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiinme coefMHEHNS KaJILIIUS Bubumorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAaHUH
52 JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmorexa [IOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
53 [IpaxkTuueckas padora Ne 6 o reme bubmiorexa HOK

https://m.edsoo.ru/00aelae8
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"KECTKOCTL BOABI 1 METOEI €8
ycTpaHeHus"

54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK

55 :

TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK

56 Keneso https://m.edsoo.ru/00ae1d86

57 OKcubl, THAPOKCHUIBI U COJIU Keje3a bu6mmoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6

58 O06o001IeHne U CHCTeMAaTH3AINS
3HAHUM
[TpakTuueckast pabota Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«BaxHeume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS»

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKUUi, €CIM OJUH U3

60 peareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMeCH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJTM BbIXOJa MPOAYKTa
peaxiuu

61 O06o0011eHre U cucTeMaTH3alus
3HAHUM
Konrtponsnas pabora Ne4 o treme

62 «Bakueime MeTaIbl ¥ UX
COCTMHEHUS»

63 BemecrBa u maTepuansl B bu6mmorexa [IOK
IIOBCEIHEBHON KU3HU YeI0OBEKa https://m.edsoo0.ru/00ae3f50
XHMHYECKOe 3arpsi3HeHue bub6nuorexa [IOK

64 . :

OKPY’KaroIlEe cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B penieHnn bubnuoreka [IOK



https://m.edsoo.ru/00ae1c64
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9KOJIOTHYECKHUX l'IpO6J'ICM

https://m.edso0.ru/00ae4270

66 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHU1 https://m.edso0o.ru/00ae0dOa
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHU1 https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHSATHUH: arowm,
MOJIEKYyJIa, XUMHUYECKUI 3JEMEHT, INpPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas [0S XHMUYECKOTrO
JJIEMEHTa B COEJMHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peakius,
KJacCU(pUKallMsg  peaklHil:  peakuud  COEAMHEHHUS,  pPEaKIHH
pa3IOKEHUs,, pEaKIMU 3aMEeLIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIoBoW 3P (EKT peakiuu, pacTBOp,

MaccCoBas O0J BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpPC

1.2

1.3

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCECKUX MMOHATHU H

MIPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJIi COCTaBieHUsS (GopMyll

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKLII/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

1.6

KJaccu(UIUpPOBaTh XHUMHUYECKHE pEakuuu (M0 YUCIy M COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY (D (DEKTy)

1.7

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYSIPHYI0O U MOJISIPHYIO MAacchl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (Gopmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATHM: OKCHU[I,

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIaccy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH TIIPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
nabopaTOpHBIM 00OPY/IOBAaHHEM, a TaK)Ke IMpaBUJiaM OOpaIlEeHUs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNpPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI TI0
pacrno3HaBaHUIO PAacTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoadTaaenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmomuueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC peakuuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHMU: SAOPO aToMma,
AIIEKTPOHHBIA CIIOW aToMa, aTroOMHas OpOHMTaldb, paanyc aToMa,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasd CBA3b,




3.2

3.3

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETIeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTBI

OMHCHIBATh U XapaKTepHu30BaTh TaOimuuHyo Gopmy llepuonnyeckoii
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HuX TmnoinoxeHus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«[lepuonuueckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsja sjapa, o0llee 4YHCIIo

9JICKTPOHOB U PACTIPCACIICHUC UX 10 SJICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpEAeNsaTh CTENeHb OKHUCJIEHHUS DJIEeMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsiTh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAss M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

1

ITo Teme: «BemecTBO U XUMHUYECKas peakuusa»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX [IOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAs AUCCOIHAIIMS,
peaKkIMy MOHHOrOo OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuu, OKHCIIUTEID,
BOCCTAHOBUTEINIb, OKHCICHHME M BOCCTAHOBJIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsi3b  (KOBAICGHTHAs, HWOHHai,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHYECKON peaKIuu

1.2

13

14

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
MIPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ
COCTAaBJIAATb YPAaBHCHUA BHGKTpOHI/ITH‘IeCKOfI Jucconuanumy KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOM pCaKuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUs» U «MeTaiipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHME U crienu(pUUecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
pUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHMI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATHL YPAaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO H CO6I/IpaHI/IIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIMHU, IMOJATBEPKIAIONINE KAYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPH/I-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUS 1 OKpY>KaroLas cpear

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IJK

BEILIECTBA; KOPPO3HUs METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIIbHOM ACATCIIBHOCTH —




aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid, eCTCCTBCHHOHAYYHbBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUe, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Tpenver xumuu. Ponb XUMuUM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIICCTB

1.2

1.3

1.4

IlonsTHE O MeTOAax MO3HAHUSA B XMMUM. UHCTHIEC BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTblie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMHUYECKOr0 2JIEMEHTa

B COCIMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocBsI3p KOJIHMYECTBaA,
Macchl M 4Hcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. Xumuueckue ypaBHeHus. Kiaccupukanus

XUMHUYCCKUX pCaKI_II/Iﬁ (COCIII/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6MeHa)

1.7

XHUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XUMHUECKOU MOCYA0H, ¢ paBUiIaMu
paboTel B JabopaTopun W mpuéMamMm OOpalieHus C  J1abopaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U OINMUCaHUE (UIUYECKHX CBOICTB 00pa3ioB
HEOPTraHWYECKUX BEMIeCTB, HaOmoaeHne ¢GU3NYecKuX (TUIaBIICHHE BOCKA,
TasHHE JIbJla, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHAECHCAIUsl BOJbI) U
XUMUYECKHX  (TOpPEHHE CBEYH, TMPOKAIMBAHWE  MEIHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) SIBJICHWH, HAONIOIEHHWE W OINHCAHHE
NPU3HAKOB TMPOTEKAHHWA XHWMHUYECKHMX peakuuid (pa3joxkeHHe caxapa,
B3aUMOJICICTBHME CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3oXeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Kelie3a ¢ PaCTBOPOM

comma meau(ll), n3yuenue cnocoOOB paszeneHus: cMecei (C MoMOIIbI0 MarHuTa,




2.1

2.2

2.3

bunsTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcCHUE
OYHUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kuciopon — aneMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakumuu ropenusi). Oxcuasl. [Ipumenenue kucimopona. CrocoObl
MOJyuYeHUsl KHUCIOpoJa B J1abOpaTOpuud M MPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeakuK. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO30yXa,
ycuiIeHHe IapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

Bonopon — snemeHT m npocroe BemectBo. HaxoxzneHne Booopona B IPUPOZE,
¢u3nueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbl MOIYYEHHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTens. PacTBOpbI.
HacpiiienHbple 1 HEHACBIIIEHHBIE PacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU 4YenoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA
MPUPOAHBIX BOJI

Knaccudukanmust neopranmueckux coeaunennid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknatypa okcuaoB. Dusnueckre M XUMHYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. HoMmeHnkiatypa ocHoBaHMil. DPU3NYECKHE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenne ocHOBaHHU

2.8

Kucnotel. Knaccudukamus xucimor. Homenkiarypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBAa KuCIOT. Psn aktuBHocTH MetayuioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. HomeHnknatypa coseil. @uU3MYECKHE W XMMHYECKHE CBOWCTBA COJIEH.

ITonyuenue coiuei




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ
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3.1

3.2

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesiCHHE  COACpHKaHHS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BOBHUKHOBEHUS U NPEKpallleHus: TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
o0Opa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bogopoaa ¢ okcugaom Menu(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPHATIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHUS BELIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJBI C MeTAlJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpPacKM HHJIUKATOPOB B pacTBOpax KHCIOT U IIeNouYed, H3ydYeHHE
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiuii HelTpanu3alunu, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANbHBIX 3a/lady Mo TeMe «BaxHeiIue Ki1acchl HEOPraHWYECKHX

COCTUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIITNN

[lepBble TOMBITKM KJIACCU(UKAIUU XUMHUYECKUX dJIeMeHTOB. [loHsaTHe o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJTOYHBIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. 1.
Meneneesa. Koportkonepuoanas 51 JUIMHHOIIEPUOAHAS bopmbl
Ilepnonnueckoir cucteMbl xuMuudeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aToOMHBIX sifep. M3otomnbl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMoB TepBbIX 20 XHUMHYECKHX BIIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpyNmaM U MEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

rpak1aHuH

Xumuueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH JKCIEPUMEHT: H3Yy4eHHE O00pa3lioB BELIECTB METAZIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI04el, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuy pas3iioKeHUs, COCTUHEHMS])

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

11

1.2

BemectBo 1 xummnueckas peakuus. [Toropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsil H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Ilepuonnueckon

CUCTEME U CTPOCHUEM NX AaTOMOB

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKHUX
pEeLETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XuMudeckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJaccaM HEOPraHWYEeCKUX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHUYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYeCKUX peakluii 0 pa3IMyHbIM MpU3HaKaM (110 YHCITy U
COCTaBy YyYacTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIIOBOMY 3(pdekry, o
M3MEHEHMIO CTENCeHEH OKHMCICHHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,

M0 YYacTUIO KaTanu3aropa). OK30- M JHIOTEPMHUYECKHE peakiuw,




TepMOXUMHUYECKHe ypaBHeHUA. [IoHSITHE 0 CKOPOCTH XMMHUYECKOI peakiuu
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1.5

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsTHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH P€aKiuk MW IIOJOXKCHHUEC

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH C MUCIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOAUTHUECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakumm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE YypaBHEHMsS peakuuid. CBOICTBAa KHCIIOT,
OCHOBAaHMH M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOIUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

1.7

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaUINYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMAIMU  KHUCIOT, WIEJO4ed M cojell  (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
MPOTEeKaHMs peakiuii HoHHOro oOMeHa (00pa3oBaHUE OcajKa, BBIJCIECHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKLMN (FOPEHHE, PEaKLUU PA3JI0KEHUS, COCINHEHU);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTamis! ¥ UX COeIUHEHUS

2.1

OOmass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHBIC CTeTIEHN OoKuciaeHusl. CTpoeHne u pu3ndecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XMMHUYECKME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3amMoJIelicTBHE C MeETa/lIaMH, HeMETaJlaMH, IIejIo4aMu). XJIOPOBOIOPOI.
ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJIyueHHUe, MpuMeHenue. [lelictBue

XJIOpa M XJIOPOBOJOPOJAa Ha OpraHM3M 4YellioBeka. BakHeliine XJIOpUIbl U UX




HaXO0XJCHUE B IPUPOJIE

2.2

2.3

2.4

2.5

O6mas xapaktepuctuka diemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u GU3NYECKrue CBOKWCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M CEepbl. AJUIOTPOITHBIC MOTUPHUKAINN
KHCIOpOAa U cepbl. XMMHUYECKHe CBoicTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOHCTBA. OKCHIBI CEpbl KaK IpPEACTaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHYECKHUE CBOMCTBA
(oOmue Kak MpenCcTaBUTENs Kiacca KUCIOT W crenuduueckue). XUMHUIECKHE
peakiuy, JeKale B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. Ilpumenenue. Conu cepHOW KHCIOTHI, KayeCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxmeHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arps3HCHUE OKPYKAIONICH CPE/Ibl COCAMHECHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢usnveckne U XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHaK,
ero ¢u3nMveckue M XMMUYECKHE CBOMCTBa, ModydyeHue M npumeHeHue. Comu
aMMOHUA, nux (i)nanecxne n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUSA. A30THas KHUCIIOTA, €€ IOJIy4EHUE,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpebl COETUHEHUSIMU a30Ta (KUCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3/1yXa, OYBBI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaupukanuu gocdopa, GpunUeckre U XUMUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyudeHue. Vcnonbp3zoBaHue ¢ochaToB B KayecTBe

MUHEPAIBHBIX YIO00OpEeHH

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnnbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIMKM, paclpoCTpaHEHHE B MNpupoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepona B mpupoze. OKCuabl yriepoa,
ux (uznyeckue M XUMHUYECKHE CBOICTBa, IEHCTBHE Ha JKUBBIE OPraHU3MBL,
MOJTyYeHHE M NMPUMEHEHHE. DKOJIOTHYecKre MpoOIeMbl, CBA3aHHBIE C OKCHUIOM

yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA




2.6

a¢dext. YrompHas kuciora W €€ coim, UX (UINYECKHEe W XUMHYECKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHArT-
noHbl. Mcnonp3oBaHnue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34MCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, JTWIEH, AaleTUJIeH, 3TaHol, IJHLEpPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJHU B IKU3HHU
yejnoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue ¢ XHMHUYECKHE CBOWCTBA, TMOJIYYCHHE U
npumenenne. CoenuHeHUsT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuus(1V) u kpemaueBoii kuciaore. CHUIMKATHI, UX UCHOJIH30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

XUMUYECKUI SKCIIEPUMEHT: H3y4eHUE O0pa3loB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOpHI-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € o0Opa3laMu XJIOpPUIOB
(rajloreHN1I0B); O3HAaKOMJIEHME C oOpa3namMu cepbl U €€ COeIMHEHHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIIMBaHUs caxapa MoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEIACHHE
KauecTBEHHOW peakuuu Ha cyabar-uoH U HaOMIoAeHHE TMpu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O0pas3lamu
a30THBIX U PochOpHBIX yIOOpEeHUH; MmonydyeHne, cooupanme, pacro3HaBaHle U
M3Y4YeHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX peakIuil Ha HOH
aMMOHMSI W (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
HCIOJIb30BaHNUE BHJEOMATEPHATIOB); HM3YyUYEHUE MOJENEH KPHUCTaUINYECKUX
pewéTok anmasza, Trpadura, (QyUIepeHa; O03HAKOMIIEHHE C IPOLECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM

MPOTHBOTA3a; TOJYy4YeHUE, COOMpaHHe, PACIO3HABAHWE W HW3YYCHUE CBOWCTB




3.1

3.2

YIJEKUCIOro rasa; IpOBeIeHHWE KayeCTBEHHBIX peakluil Ha KapOoHaT- u
CHWJIMKAT-UOHBl M H3YyYCHUE IMPU3HAKOB HUX NPOTEKAHUsS; O3HAKOMIICHHE C
MPOJYKIMEeH CHIMKATHOM MPOMBIIUIEHHOCTH, pPEUICHHE SKCHEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BakKHeNIIe HEMETAJIBI U UX COSTUHEHUS))
Mertaiibl 1 UX COEIUHEHUS

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoir cuctemMe XuMuueckux dieMeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaAIIOB. MeTalmnyeckas CBsi3b U
METAUIMYECKass KpPUCTANIMYECKass peleTka. DJICKTPOXUMHUUYECKUU  psia

HaIpsHKEHNUH METaJUIOB

du3ndyecKknue ¥ XUMUYECKUE CBOWCTBA MeTauioB. OOIIMe CrOCOOBI MOTYICHHS
MeTaiioB. [loHsTHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy U IIPOMBINIJICHHOCTH

3.3

3.4

3.5

[[lenounsle MeTayuibl: nosnoxeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaXOXJECHHUE B IPUPOJIE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUJIbI U
TUAPOKCUABl HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

IIlemoyHoO3eMeNbHBICE  METAJJIbl MarHuid W KaJbI[Ui: TIOJIOKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3iueMeHToB JI.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3MYeCcKue U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeiimve coenvHeHus Kanblus (OKCUMA, THUIAPOKCHUI,

conu). KEcTKoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

AmoMuHMI: TonoxkeHue B llepuonmyeckol cucTeMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B npupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3meMenToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pusnmdeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuiwl, THApPOKcHAbl U conu skene3a(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTYyYCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMHu METaJlJIOB U CILIABOB,
X (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE pE3YJIbTaTOB KOPPO3UU METAJIOB

(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAJIOB), 0coOeHHOCTEH




4.1

B3aMMOJICHCTBHST OKCHJAa KaJblUs M HATpusi C BOAOH  (BO3MOYKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIIOB); HCCIIEIOBAHHE CBOWCTB >KECTKOM BOJIBI,
mporiecca TOpEHHsl JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTECKAHMS KAYECTBECHHBIX PEAKIIUN HA HOHBI
(Maraus, Kanbhus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJIIO/ICHNE U OMHCAaHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHUE YKCIICPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeHIe MeTauibl U

UX COCIIMHEHHUS»
XHMHMS ¥ OKpYXaromas cpeaa

HoBble maTepuansl u TexHonoruu. BeliectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momMois NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arps3HEHUE
okpyxkatomen cpeast [1IK. Pons xumun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MIPOMBIIINIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yueHHe 00pa3IoB MAaTepHANIOB (CTEKIIO, CILIABBI

METaJJIOB, MOJIMMEPHBIE MaTepHaIbl)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpeOOBaHNS

1
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1.2

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zoBanusi Ha ocHoBe PT'OC

IIpencraBienue:

O I[I03HABAa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMUMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHUYECKON
JEeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKuMﬁ; YMCHHC HCIIOJBb30BATh MOACIHN JJIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTra

MIPH NEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

2.1

Bnanenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BOKHEUIINE XUMUYECKHE TOHATUSI: XUMHYSCKUUN OJICMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOpOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peakmus, peaKUuu COCTUHCHUS, PEAKIMH Pa3NIOKCHHS, PEaKIuu
3aMeIeHus, PeakIMi OOMEHa, TEIUIOBOM 3(PEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIMH, PACTBOP, MAccoBasi OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs: KOHIEHTpaLUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEpUAIb
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CETLCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JAPYTUX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHHBAaTh WH(GOPMAIMIO O BEIIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTHUYECKOM MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yq€6HO-HO3HaBaT€HBHBIX 3aJad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHUMHYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIIATEIBHOCTD),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX [MEpHOAaX H  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XWMHUYECKUX DIIEMEHTOB, 3apsij
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHIBI U THUIPOKCHIIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I), uunka, xeneza (Il u
' I11), oxkcuast yraepona (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEepU30BaThb CBOWCTBA  BEIISCTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
103 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTH (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSPeIKESHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIICCTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcTBOPOB C ONpPENENIEHHONM MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
UCClIeIoOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHelme MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUI-,
uomua-, cyinedar-, Qocdar-, kKapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblUs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMH
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Koxa
1

11

1.2

13

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHBIG XHUMHUYCCKUC ITOHATHA

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit
ATOMBI W MOJNEKyNlbl. XuUMHYECKHE dJieMeHThl. CHMBOJBI XHUMHYECKUX
251eMeHTOB. [IpocThie U cI0XKHBIE BELIECTBA.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX JIeMeHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moabs. MomsipHas Macca. MossapHbIii 00BEM Ta30B.
B3anMocCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €AMHUILL BEIIECTBA
Du3nyecKue M XUMHUYECKHE SIBICHUS. XUMUYECKas peakiuss U €€ MpPHU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHUMUYECKHUE YpaBHCHHUA

[Iepnoanueckuit 3akoH u lIlepuognueckas cucremMa XHMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atroMmoB. CocTaB aTOMHEIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIIEMEHTOB

IIepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaimblus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEILHOCTH,
METaUIMYECKUX W HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BelecTsa

3.1

Xumuyeckasi cBsi3b. KoBaneHTHast (mosisipHass M HEMOJISIpHAsi)  CBSI3b.

SHGKTpOOTpI/IHaTeHBHOCTB XUMHNYCCKUX DJICMCHTOB. HNonnas CBA3b.




MeTtannnyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX pPEETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU M BUIA

XUMHYCSCKOH CBSI3U

4.1

4.2

4.3

4.4

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKUX BEIICCTB. Hemeramnmel u ux

COCOAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECcoJIeOOpa3yrolne; OCHOBaHWM (IIENOYM W HEPACTBOPHUMBIE OCHOBAHMS);
KUCTIOT  (KHCIIOpOACOoAepkamue ¢  OECKUCIOPOAHbIE, OJIHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
®usnueckue M XUMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-METAJUIOB: JIUTHS,
HATpUs, Kajaus, MarHusl ¥ KaJbLUs, ATIOMHHHS, Keje3a. DIEKTPOXUMUYECKUI
A HAIIPSKEHUN METaJIOB

®dusnueckue U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHUM HEMETAIIOB:

XJOpPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemerawioB: cepol (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kxpemuus(1V). Tlonyuenne

OKCHJOB HEMCTAJIJIOB

4.6

4.7

Xumnueckue cpoiictBa okcunoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u
xenesa(ll, 11). [TomyueHne OKCHIOB METAILIIOB

XUMHYECKUE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX THIPOKCHUIOB (HAa MPHUMEPE
TUAPOKCUIOB QJIIOMUHUA, Kene3a, 1uHKa). [loayyeHue OcCHOBaHMM U

aM(OTEepHBIX THJIPOKCHU]IOB

4.8

4.9

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOIOPOAHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObie
XMMHUYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHCIOT.

[Tony4yenue kucnot

OO0mre XuMHYECKUE CBOMCTBA cpenHux cose. [lomyuenue conei

4.10

[Tonydyenue, coOupaHue, paclO3HaBaHHE BOAOPONA, KHCIOPOJa, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

411

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me




CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

412

I'eneTnueckas cBI3b MEXKAY KilacCCaMH HECOPraHU4ECKUX COC,I[I/IHCHHI;'I

Xumudgeckue peaKiuuu

5.1

Knaccudukarnuss XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMY 3(¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

TennoBoii 3¢ PeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKHE YpaBHEHUS. JK30-

U DHAOTEPMUYECKHE peakui. TepMOXUMUYECKUE YPABHEHUS
OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE peakiMU. OKHUCIUTENH U BOCCTAaHOBUTEIU.
[Ipoueccel  OkucineHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OaslaHC

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKuu

5.4

5.5

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThI. CUIIbHBIC U cIa0ble AIeKTPOIUThI. CTEneHb TUCCOIAIIuN
Peakiiuu monHoro obmeHa. YcClIOBHS MPOTEKAHMs PEaKlMii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XUMHS U OKpY>KaroIlas cpena

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HU 4eloOBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB UM XMMMYECKHUX peakuuid B J1abopaTOpUU U OBITY.

HepBaﬁ moMomub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

6.3

6.4

XUMHYECKOE 3arps3HEHUE OKpYXKalIiew cpeabl  (KUCIOTHBIC — JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOTMYECKMX Mpo0ieM. YcCuieHHe MapHUKOBOro »ddekra,

pa3pyiieHrue 030HOBOTO CIIOSI

[TIpumenenue cepsl, a3ota, (pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHUH. [loHsaTHe 0 KOppO3UH METaIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UHU

[TpuponHble UCTOYHHKH YTJIEBOJOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepadboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTMHEHHSIX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUJICH, 3TaHOJI, TJIMLIEPHH, YKCYCHas KUCIIOTA).

[onsiTue 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX




POJIM B ) KU3HU YCTIOBCKA

7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3

10 XUMHUYCCKUM YPaBHCHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



