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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMsl, MPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Oa€T NPEICTABICHUE O LENSAX, OOLIEH CcTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOro
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE IIPEIMETHOE CoJIepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
paszzenamM M TeMaM MpPOrpaMMbl MO XHMHH, OMNPEEHSET KOJUYECTBEHHbIE H
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOCHHOCTEM  OOyuaroluxcs, OINpeAensieT BO3MOXKHOCTU IpeAMeTa s
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH M3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHOM JAESITENbHOCTH OO0YYarolerocsi Mo OCBOEHUIO
y4e0HOT0 co/IepKaHusl.

3HaHWE XHMHH CIY>KUT OCHOBOM JUisi (OPMHUPOBAHUS MHPOBO33PEHHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHU O MAaTepUaIbHOM €IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
DPHEPTrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHIeHUs riao0agbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOMN U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydeHune xumuu:

CIOCOOCTBYET  peaqu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUpOBAHUE MBILIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OoOy4YaromMxcsi, HaBBIKOB HX CAMOCTOSITEBHOW  Y4EOHOW JIESITeNIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B PO(HECCUOHATBLHON ASITEIbHOCTH;

3HAKOMHUT CO CHEHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE



oOpa3oBaHue 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCSA CICIHM(PUKON
COEpKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOpPBIM  SIBISIETCS  IEIarorMuecKu
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKH XMMHH Ha OIpeeIEHHOM dTare e&
pa3BUTHA.

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

CtpykTypa coaepskaHusi MPOTrpaMMbl IO XMUMHH C(POpMHpOBaHA Ha OCHOBE
CHUCTEMHOI0 moaxoaa K €€ uzydeHuro. ColepkaHue CKIIAIBIBACTCS U3 CHUCTEMBI
MTOHATHI 0 XUMHYECKOM JJICMEHTE M BEIISCTBE M CHCTEMBI IOHITHUN 0 XUMHUYISCKOU
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbBI IO IPHUHIIMITY
MOCJICIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUECKHUX MPEIACTABICHUN
Pa3HOIO YPOBHSI:

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

— [Iepnoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3U;

— TIPEACTaBICHHH 00 JJICKTPOJMTHYCCKONH JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YpPOBHS K JPYyroMy, BBITIONHSAA (YHKIUM OOBSCHEHHS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHMSI M BO3MOKHOCTEH MPAKTUUYECKOIO0 MPUMEHEHHUS U TOJYyYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABJIAIOIIEH HAYYHOM KapTUHBI MUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knaccel» U «PU3UKA. 7 KJIACC».

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHHM OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3agaya yd4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAYKH, B
NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TP HW3YYCHUH BEIIECTB U
XUMHUYECKUX PEaKIui, B (GOPMUPOBAHUM M PA3BUTHHU MO3HABATEIbHBIX YMEHUN U



UX TPUMEHEHUH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpameHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUsl BaKHOE
3HauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (GOpMHUPOBAHHE WHTEIICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM >KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha  CHCTEMaTHYEeCKOEe MpUOOIeHHe
oOyyarommxcss K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUSA, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIUI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLEHUBATh SIBJICHUS
OKPYXAIOLEro MHpAa, MCHOJIb3Ys 3HAHUS U ONBIT, NOJyYEHHBIC NPH H3Y4YECHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAHUS LEHHOCTH XUMHUYECKHX 3HaHMW [UIsl BBIPAOOTKHM HKOJIOTMUYECKU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctanisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsTHE O MeTOojax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI W MOJICKYJIbl. XHUMHYECKUE BJeMEHTbhl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClI0KHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi ¢opmysna. BaaeHTHOCT aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemnlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHocuTeNbHAsT MOJICKYJIsIpHAasi Macca. MaccoBasi 10Ji1 XUMHUYECKOTO dJIEMEHTa B
COCIMHEHUHU.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3auMocCBsA3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

du3nyecKue U XUMUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMHUYECKUX PEAKIUi (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCY0M, mpaBWjaMu paboThl B Ja0OpaTOpuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
¢bu3nYeckux CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pacTUpPaHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) sIBJIEHUM, HAOII0ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiiu meau (10),
U3Y4YCHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApYBaHUE, JUCTUIUIIMS, XpoMaTorpadus, mpoBeIeHUE OYNCTKU MOBAPEHHON
COJIM, HAONIOJIEHHWE W  ONHWCaHue  Pe3yJIbTAaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENIEd MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopoia B mpupoe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucimopoma. CmocoObI
MOJIYYCHHUST KHUCTopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopor



Kuciopoaa B mpupoae. O30H — autoTporHas MoAuGUKAIIsS 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 — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
nonyyeHust. Kucmorel u comnu.

Monsipabiii 00BEM razoB. Pacy€Tel Mo XUMHUUECKUM YPaBHCHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma Kkak pactBoputellb. PacTBOpHI.
HaceplllleHHbIE M HEHACBIIMIEHHBIE PACTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHHS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4esnoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. ®dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyueHune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHHM: MIETOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3MUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHE CBOMCTBAa KHMCIOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonydyeHne KUCIOT.

Conu. HomeHnknarypa coseil. @U3nyecKue U XUMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HAOJI0ICHUE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HHUKHOBEHUS U
MpeKpalleHus: TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W HU3YUYCHHUE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEW PACTBOPEHHS BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),
UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,



HaAOJI0/IeHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
u3ydeHue B3auMopeiicTBusa okcuga menud (II) ¢ pacTBOpoM CepHON KHCIOTHI,
KHCIIOT C MeTajllaMH, pPEaKkUuid HEUTpaTu3alyM, IOJIyYeHHUE HEpPaCTBOPUMBIX
OCHOBAHMM, BBITECHEHHE OJHOTO METaula APYTMM M3 pacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad M0 Teme «BaxHelmme KiacChl HEOPraHMYECKHX
COCTMHEHUI».

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

[lepBble MOMBITKH KiIAacCU(PUKAIMM XUMHUYECKUX d3JieMeHTOB. [loHsTHE O
IPYIIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

[Iepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHOHNEepuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIBI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[lepnogmueckorn cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHUECKHUX
DJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnmuueckass cBsi3b. KoBasieHTHas (MoOJsipHas M HENOJSpHAas) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3lOB BEIIECTB METAIJIOB W HEMETAJIOB, B3aUMOJCHCTBUE
THAPOKCHJA IMHKA C pPacTBOpaMU KHCIOT M IIEJIOYei, MPOBEIACHUE OIbITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKkUUn
(ropenue, peakliMy pa3IoKEeHUs], COETUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXIpEeAMETHBIX CBS3€M MPU HM3yYEHHH XMMHHM B § Kiacce
OCYILECTBIISIETCS 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX



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

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (aKT, THIOTE3a, TEOPHUs,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(UKaIMsi, M[EePUOJUYHOCTb, HAONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsjl, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/b!1, ConHIIE.

buonorus: dorocunres, apixanue, 6nocdepa.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeimecTBo 1 XuMH4YecKasi peakuus

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbLUA W HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHHUEM »JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

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

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3auyHbIM MpU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 CKOpOCTH XUMHUYecKON peakuuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O TOMOreHHBIX M TeTepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEaKLUU. CocraBieHue  ypaBHEHUI

OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJBb30BaHHUECM METO4a
SJICKTPOHHOTI'O OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMA BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCJOT,
OCHOBaHMII W coJliel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nuccounanyu. KauectBeHHble peakiny Ha HOHBL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETaUIOB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHS pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BELIECTB, IIpoLecca AUCCOLMALMMA KHCIOT, LIEI0YEeH U  COJIEH
(BO3BMOYKHO  MCIIOJIb30BaHME BHUJAEO MaTepuajioB), MPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuWid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3ioKEeHUs, COCIMHEHUs ), PAaClO3HABAHUE HEOPraHHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyuibl 1 X COeIMHEHUS

OOmast xapakTtepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHud. CtpoeHne U (u3NYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa [pUMEpe  XJjopa
(B3aMMOJEHCTBUE C METallaM{, HEMETallaMH, WIeJo4amMu). XJIIOPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJy4YEHHE, NMpUMEHEHHE. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeJoBeKa. BakHeWlue XJIOpUABI U HUX
HAaxO0JICHUE B IIPUPOJIE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (U3MYECKue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMuUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUecKue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpEeACTaBUTENST Kjacca KHUCIOT U chneuuduyeckue). XUMHUUYECKUE PEeaKIIMH,
JeXallue B OCHOBE IMPOMBILUIEHHOTO CHOCO0a MOJY4YEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cynb(dar-uon. Haxoxmenue cepbl U €€ COCIMHEHHMA B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CcpeAbl COCIUHEHUSIMU Cepbl (KUCIOTHBIE IO,



3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIICHHUS.

OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHU OKHCIICHHS. A30T, pacIpOCTPAHEHHE B MPHUPOJIE,
dbusnueckue U XuMrueckue cBoiicta. Kpyrosopor a3ora B npupojie. AMMHUAK, €ro
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MOJMyuyeHue v npuMeHenune. Coim aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydeHHE, (U3MYECKUE U XHUMHYCCKUE
cBOiicTBa (0OIME KaK TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUWE BO3AyXa, MOYBBI W BOAOEMOB). Docdop,
alloTponHble Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

OO6mast xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHWSA.  YTJIEPOA,  aJUIOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpUpoae, (U3HUYECKHE U XUMHUYCCKHEC
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOKMCTBA, JCHCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJIEHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KadecTBeHHass peakinuss Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, dTaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY WU IPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KHUpaX, OeNkax, yrieBojgax — U X
poJii B OKM3HM 4YelOBeKa. MaTepualbHOEe CIMHCTBO OPraHWYECKHX M
HEOPTaHWYECKUX COCTMHECHUMU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupoje. OOuiue mpeacTaBlieHus 00
okcuzae kpemuus (IV) u kpemuueBoil kucnore. CUIMKaThl, UX UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BajkHEWIe CTPOWTENIbHBIE MaTepHasbl: KEPAMHKA,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 6e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKChepumenm:



U3y4YeHUE OOpa3IOB HEOPTAaHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKITNN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawimue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEIUWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TajloreHUOB), O3HAKOMJICHHE C
oOpaslamu cepel ®u €€  CcoeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIIMBAaHUS caxapa IO JCHUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HM3Y4YEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHOMN CEPHOM KUCIIOTHI, IPOBE/ICHNE KAaUeCTBEHHOM peakiuu Ha CyibQaT-
WOH W HaOJIOJeHHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Mpu3HAKOB
UX IPOTEKAHHUs, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4CHUE MOJIeIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTas3a, MoJyuyeHHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOoHAT U
CUJIMKAT-UOHbl WM M3YYCHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenme HeMEeTaIUIbl U UX COCIUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daemeHTtoB . N.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtajindeckasi CBsi3b U
METAJIMYECKasi ~ KpUCTA/UIMUECKas  peli€Tka.  DJIEKTPOXUMUYECKUU  pAll
HanpspKeHU MetauioB. duznueckue U XUMHUYECKUE CBOMCTBAa MeTaiuioB. OO0Imue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMHHUH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTampl: noynoxkeHue B llepuoanyeckon cucreme XMMHUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHWe IeNOYHbIX METaNIOB M HX
COEMHECHUM.

[Ilenouyno3eMenbHblE METAUIBI MAarHMM W KaJbLHW: TOJOKEHUE B
[Tepuomnueckon cucremMe xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue



MX aTOMOB, HaxX0XJeHUE B npupoae. Pu3ndecKknue 1 XMMHYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmne coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTKkoCcTh BOJBI M CITOCOOBI €€ YCTpaHEHUS.

AltoMuHUN: TIo103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoEHHE aTtoma, HaxXOXAcHWE B mpupoae. dPusnmueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJIFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XMuMHUECKUX 3JI€MEHTOB /1.
N. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B mpupoac. Pu3MUYEcKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xenesa
(IIT), ux cocra, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xeneza (III), meau (1I), HaOarOAEHUE M ONMMCAHUE TIPOLIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kajiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHAA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a71a4 10 TeMe «Baxknenime
METAJUIbI U UX COCTUHCHUS.

XHUMHUA M OKpPY:KaOUas cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMHUYECKUX peaknuii B OwbiTy. [lepBas momormib mpu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

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

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXOpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.



OO1ue ecTeCTBEHHO-HAyYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, TEpPUOANIHOCTb, HaAOIIOACHHE,
HKCIIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJIeb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaJHOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKas]
pemérka, CrulaBbl, (PU3MYECKUE BEIMYUHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COIHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
I0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



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

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMsS] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YYaIOIIHUXCS.

JIn4HOCTHBIE  pE3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOyYarOIIMXCA
PYKOBOACTBOBATbCS CHUCTEMOW IO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTAlUW U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOI'0 OTHOILIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUS XMMHUYECKOM HAayKd B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMpU
BBITIOJIHGHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce€ ITOM Yy4YEOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMIOBEJECHUE U TIOCTYIIKM CBOMUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMAHMS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOAbI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJbHBIE MOTHBBI, HAIPABJICHHBIE HA ITOJIYYEHHE HOBBIX 3HAHUW IO
XUMHUHM, HEOOXOJIUMBbIE Jii OOBSICHEHHUS HAOJII0OaeMbIX MPOLECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOW pa0OThl C Y4YCOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX



TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3OBaHWMIO, TPOSCKTHOW H  HMCCICIOBATEIHCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JaJIbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTA COOJNIONIEHUs TIpaBUJI OE€30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOM KU3HU;

S) Tpya10BOro BOCIIUTAHUS:

MHTEpEC K MPAaKTHUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBAXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHMM MO XWUMHUM, OCO3HAHHBIM BBIOOP
WHJMBUAYAJIbHOU 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) PK0JIOTrHYECKOro0 BOCIUTAHMS:

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOoro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecCKOMYy M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YIPOKAIOIIMNX 3JOPOBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble TIPU H3YYCHUH XUMHH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOJHOU CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHS TJIOOAJIBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDHI

B cocraBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHSATUS (3aKOH, Teopwus,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICIIOCTHOM
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (IT03HABATEIIbHBIE,



KOMMYHUKATHUBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 00ECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe [1eiicCTBUS

Ba3oBble jJjoruueckue JelicTBUA:

YMEHUS HWCIOJB30BaTh MPHUEMBI JIOTMUECKOTO MBINUICHUS TPU OCBOCHUU
3HAHWH: PACKPBIBATh CMBICI XMUMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh TMPUINHHO-CIICACTBEHHBIC CBS3U MEXIY OOBCKTAaMHU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSITh B TIPOIIECCe IMO3HAHUS TMOHATUA (MPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBEIBATh MHPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TIPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHHUE
XUMHUYECKON peaKIuu — MpU PEIICHUH Y4eOHO-TI03HABATENIbHBIX 337a4, ¢ YYETOM
TUX MOJICTBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN M3y4aeMbIX OOBEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBISBJISITh  OOIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3YUAEMbBIX MIPOIIECCAX U SIBJICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMbBIX CYXKICHU;

MpPUOOPETEHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3AlUU W TIPOBEJICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0MomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIIEIOBAHMS, COCTABIISITh OTUET
O MpoJIeNIaHHOM padoTe.

Pa6ora c nundopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIpPABOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(OPMAITHIO;

yMEHUE TPUMEHSITh Pa3IUYHbIC METOJBl M 3aMpOChl MPU TOWCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS



y4eOHBIX U TO3HABATENBHBIX 33/1a4 ONpPEIEIEHHOTO TUIA, TPUOOPETEHHUE OTbITa B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANIBHYIO (hOpMy TIpeacTaBieHus] HHPOpMaAIUU U
WUIIOCTPUPOBATh pEHIaEMble 3aJayl HECJIOKHBIMH CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCJIEIOBATENLCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOT0 XO35IMCTBAa M TPAHCIOPTA HA COCTOSIHHE OKPYXAIOWIEH MPUPOIHOU
CpEBbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

YMEHUSL  NPEJCTaBIATh  NOJYYEHHbIE  pPE3yJbTaThl  IO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTax; JeJlaTh MPEe3EHTALUIO
pE3YNbTATOB BBIMNOJHEHNUS XHUMHUYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOMU
IO3HABATEIbHOM WM MCCJIEAOBATENbCKOW  NESITENBHOCTH  IPU  PELICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COTrJIaCOBAHMS
no3uiuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJIHEHHOM pabOThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIBHOCTH, IUIAHUPOBATH,
OCYILECTBIISAITh, KOHTPOJIMPOBATh U NMPU HEOOXOJWMOCTH KOPPEKTHPOBATH CBOIO
NesATeTLHOCTD, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
MTO3HABATENbHBIX 33/1a4, CaMOCTOATENIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBINIOJHEHUM 33JaHUM C Yy4ETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUM 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW eaepanbHONM pabouell MmporpamMmon,
BBIICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JNEUCTBUN, chenupuIecKkue I TpPeAMETHOW o0mactn  «XUMHS», BUIBI
JNEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETALUH,



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 XHMHWYECKHX IOHSATUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakuuu
COCJIMHEHHUS, pEeaKUUUd Pa3joKEHUsA, PEaKUUU 3aMEIICHUs, peakuuu
0OMEHa, 3K30- U SHJOTEPMHUYECKHUE PEAKIIMH, TEIIOBOU A((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CIIOM aromMa, aToMHas OpOUTalb, PaJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(IpolLieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHSTHH W
MPUMEHSITH 3TU NOHATUS MPU OMKUCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpPEIENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbich [lepuogmueckoro 3akona J[. M. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MoyIokeHus B llepuogmueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aK0oHa ABOTajIpo;

ONMKCHIBATH M XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuoanueckoit
CUCTEMbl XHMMHUYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XuMuyeckux »saementoB . .
MenpaeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00IIee YUCIIO 3JEKTPOHOB
Y paCIpeaeIeHUE UX N0 3JEKTPOHHBIM CJIOSIM);



KJacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHNS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPAlMM MBICIUTENBHON AEATEIBHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€M — MJI1 M3Y4YCHUS CBOWMCTB
BEIIECTB M XUMHUYECKUX PEaKIHi, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI MO
pacro3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

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

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX TMOHSATHUH: XHUMHYECKUN
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECcKas CBs3b, TEIUIOBOU 3PdeKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAS JUCCOLMALNS, PEAKIHH HOHHOIO
oOMeHa, KaTajau3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCJIEHHE W  BOCCTAaHOBJICHHUE,



aIoTponus, aM(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
METaJUInYecKasi), KpHUCTAIUIMYECKass pEmETKa, KOpPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluH, TMPEAeTbHO JOMyCTUMAs
koHueHTpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMII;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAIIECKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUN Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJuUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (hopmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCAUMHEHUW, TUM KPUCTAIITUNYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
tabnuuHyo Gopmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
paznuyaTh TOHATHSA «rjaBHasg mnoxarpynmna (A-rpynma)» U «mnobodHas
noarpynna (b-rpynma)», mansie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B NEPHUOJUYECKON Taldiume, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
JIEMEHTOB (COCTaB M 3apsia  sjApa, OOIIee YHCIO0 DIEKTPOHOB U
pacnpeneieHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenaesax MajlbIX MEPUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHUE 3JIEMEHTbI, HEOPTaHWYECKUE BELIECTBA,
XUMUYECKHE peakuuud (10 YUCIy U COCTaBy YYACTBYIOUIUMX B pPEAKIUU
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME W CHEHUPUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX U CJOXHBIX BEIIECTB, IOATBEP)KIAAs ONHMCAHHE
IpUMEPAMHU  MOJIEKYJISIDHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOUIUX
XUMUYECKUX PEAKIINN;

COCTABJISITH  YPaBHEHUS JJEKTPOJUTUYECKON IHUCCOUMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIIUA HOHHOTO
oOMeHa, YypaBHEHHMS pEakUui, MOATBEPKAAOIIUX CYIIECTBOBAHUE
TF€HETUYECKOU CBSI3U MEXKY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;



pPacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEACTBOM COCTaBJICHHS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;
MPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pPa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCITMHEHWSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHCHHUIO XUMUYECKOU PEaAKIIHH;

cOONIOJaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TmpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpOMUSI-,
uoIMI-, KapOoHar-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKHUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne HaumeHoBaHue pa3jiesioB U Komriecrso tacon deKkTpoHHbIE (LM (POBbLIE)
n/n TeM NPOrpaMMbl Bceero KonTpoanuse TipaxTaaeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
L1 €CTCCTBO3HAHUS U 5 ) bubnunoreka LIOK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJI0BeKa
10 BerectBa 1 xuumudeckue 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazueny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
71 Boznyx. Kucnopon. [lonsitue 6 Bu6moteka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon. Ilonsarue o kucmorax 3 1 bubmuoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK
OCHOBaHHUX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHI 11 1 1 bubnuorexa [{OK

HCOPTaHNYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux d1ementoB /I, M. Mengeneesa. CTpoenune aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIUH

Ilepronnueckuii 3aKOH U
31 ITepuoanueckas cucrema 7
XUMHYECKHUX deMeHToB /1. H.
MenneneeBa. CTpoeHue aToma
3.2 Xumudeckas CBI3b. 8 2

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

bubanoreka IJOK




OKHUCIIUTENBHO-
BOCCTAHOBHUTEIIBHBIC PEAKIIHU

https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 15 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpemst 3 buGnuorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThbI padoTsI pecypebi
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuH
[ToBTOpEeHUe u yruyOneHue 3HAaHUIA bubnmnoreka HOK
1.1 5 1
OCHOBHBIX pa3/JeloB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
’ peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. 3 1 1 bubnnorexa [JOK
) XUMHUYECKUE PEAKIIUU B pACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3zgen 2. HeMeTa/JILI M UX COCTUHEHUS
71 OO0m1as XxapakTepuCcTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' snemeHToB VIIA-rpynmnsl. ["amorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 BJIeHl\ieHTOIf VIAI-TJ nel. Cepa u e 6 bubmorexa [JOK
’ TPYIHIIBL. £-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 BJIGHl\ieHTOlf VA-lr3 nbl. A30T, pochop u ux 7 1 bubmaorexa LIOK
’ PYITIEL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 BJIeHl\ieHTOIf IVAl-3 nbl. YTIEpOoI U 8 1 2 bubmuorexa [JOK
’ . TPYTIIBL. pox https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUSI
Hroro no pazneny 25
Pa3zgea 3. Metasuiibl M1 MX COeIMHEHU S
. but6mmorekxa [IOK
3.1 Obmme cBoiicTa MeTaLIOB 4 https://m.edsoo.ru/7f41a636
3.2 Bakneinme MeTamiibsl 1 UX COSTMHEHHUS 16 1 2 bubmorexa IJOK

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




Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemiecTBa u MmaTepuaibl B KU3HU YEJIOBEKA 3 Bubmorexa HOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PeszepBHoe Bpemst 3 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero KonrTpoabubie IIpakTuueckue ﬂ:;:eﬂﬂﬂ gg[?al;zi];;eenbnme
padoThI padoThI pecypebi
1 [Ipenmer xumuu. Poiap XuMuM B 5KU3HU 1 bu6mmoreka [JOK
yeJjioBeKka. 1ejia U BellecTBa https://m.edsoo.ru/ff0d210c
2 Ilonstue o MeTonax IMO3HAHUS B XUMUU 1 Bubmiorexa LHOK
https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparnieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYuctele BemiecTBa U cMecu. CrocoOsl 1 bubnuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Il’)a3z[eJ1eHI/Ie cﬁeceﬁ (Ha mpumepe 1 bubmiorexa LIOK
OMHCTKH [IOBADEHHOH COmA)) https://m.edsoo.ru/ff0d28c8
6 AToustu Monery ! ipsymedscosT0dase
7 XUMUYECKHUE DIIEMEHThI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U Cl0KHBIE BEIECTBA 1 Bubmiorexa ITOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuyeckas popmyia. BaJ'IeHTHI-IIOCTI) 1 bubmorexa LIOK

AaTOMOB XUMHUYCCKHX O3JICMCHTOB

https://m.edsoo.ru/ff0d2eae

11

OTHOCHUTEIbHAA aTOMHAg Macca.

bu6mmorekxa [{JOK




OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBUs IPOTEKAHUS bubnunoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACCHI BEILECTB. bubnnorexa [HOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA 10 YPABHCHUAM XUMHUYCCKUX bubmnorexa [IOK
m . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmss XuMuueckux peakimii
18 (coe I/IHq;HI/I}IH a3JI0KEHUS P bubmorexa [TOK
A b ’ https://m.edsoo.ru/ff0d334
3aMelIeHus, 0OMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 SHIUKJIONIETUCT 0606371I eHHe U bubmiorexa HOK
1 AuCT: o https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aI1s 3HAHUM
20 KonTponbnas padora Nel no teme bubnnoreka [JOK
«BemiecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Boznyx — cmecsk razos. Cocrtas
21 BO3 nya Kucnopon — snemeHT u bubmnorexa [IOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dOusnvecKknue 1 XUMHUYECKHE CBOMCTBA
22 KHCIopo/ia (peakiuu OKUCIICHUS bubmorexa LIOK
oA {peart : https://m.edsoo.ru/ff0d46 14
ropenue). [lonsTie 06 okcumgax
CriocoOsI TOTy4eHUsT KHCIIOPOa B
23 nabopaTopuu iqn OMBII_HJ'ICHI;{;ICTI/I bubmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24 TennoBoii 3¢ ekt xummueckoin bubnnoreka [JOK




pCaKkuuu, MOHATUC O
TEPMOXUMHUYCCKOM YpaBHCHHH, DK30- U
OHAOTCPMHUYCCKUX PCAKIHUAX

TorumBo (HedTh, yroiab U METaH).

https://m.edsoo.ru/ff0d4790

25 3arpsi3HeHHe BO3/yXa, CIIOCOOBI €0 Bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLCHUS
IIpakTrueckas padora Ne 3 mo Teme
26 «IPIOJ'ITHZHI/IC 15/112061/1T aHue KI:/ICEOMO a Bubmorexa HOK
i o P poaa, https://m.edsoo.ru/ff0d4ac?2
W3y4YEHUE €ro CBOMCTBY
27 Bonopox — snemeHT u npocroe bu6mmoreka [IOK
BeniecTBo. Haxoxaenue B mpupojie https://m.edsoo.ru/ff0d4dd0
73 du3nYecKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojtopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsTue o KUCIIOTaxX U COJIX Bubmiorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl nostydeHus BOAOPOIa B bubnnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpaktrueckas padora Ne 4 o teme
31 <<1PIOJ'I eHue I/II()IO6I/I aHue BOJIOPOIa Bubmmorexa [IOK
Y1 o P JlopoZia, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTB»
3 MossipHblii 00BEM ra30B. 3aKOH bubnnoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542¢
B clie 00BEMA, KOJIMYECTBA
33 Beb Iq;ICTJ;aHI{/Ia;;a HT()) ;v:“o E3§§;H(;[1\1/3[ Bubmiorexa ITOK
H My https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
B clie 00BHEMOB Ta30B MO
34 B;[;iei;(l)m ea; 11:[1/1 i; 001;3011;6 3aKOHa Bubmioreka [IOK
ypas PCAKIIIH T https:/m.edso0.ru/ff0d5708
00BEMHBIX OTHOILIEHUI I'a30B
35 dusndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubmuorexa [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2




Bopna kak pacrBopurens. HacbieHHbie

bu6mmoreka [IOK

37 Y HEHACBIIIEHHbIE pacTBOPBI. MaccoBas https:/m.edsoo.ru/ff0d5bA40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHne pacTBOPOB C bubnmoreka [JOK
38 . o .
OIIpeAEIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padorta No2 o teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuael: cocTaB, KIacCU(PUKALINS, bu6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUYECKUE CBOWCTBA
41 KI/ICJIy(jFHBIX OCHOBHBIX U aM(OTEPHBIX bubmnorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XUMHYECKUE CBOWCTBA bubnnorexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bu6mmoreka [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIATypa,
46 CHOCOéBE) nji)n )CHI/IH XI/IMI/I‘IZEKI/IC bubmorexa [TOK
y yaem, hitps://m.eds0o.ru/00ad9474
CBOMCTBa
IIpakTuyeckas pabora Ne 6. Pemenue
AKCTIICPUMEHTAIIBHBIX 33724 110 TEME bubmuorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIUHECHUIN»
['eneTnveckas CBsI3b MEXKIY KiIaccaMu bu6nmoreka [JOK
48 o
HEOPraHUYEeCKUX COCTUHEHUH https://m.edsoo.ru/00ad9a50
49 O06001IeHre 1 cucTeMaTr3aIus 3HaHHHA bubmuorexa [JOK




https://m.edsoo.ru/00ad9cb2

KontponbHas padota Ne3 no teme

bu6mmoreka [IOK

"
K
50 OCHOBHBIGvI'fJIaCCLI HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9%e 1 a
COeIMHEHNH
IlepBrIe MONBITKH KJIacCU(DPUKALIUN
51 XI/II\I/)II/IIICCKI/IX SJIEMEHTOB l(?IOH;IITlI/Ie 0 Bubmioreka LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAx CXOJHBIX HJIEMEHTOB
Ilepuomnyueckuii 3aKOH B
PHOA bubmuorexa [JOK
52 [Tepuonnueckas cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB 1. . Meneneena
53 Ilepuoapl, rpymnnel, IOATPYIIIEI bubmmorexa [IOK
P » TPYIIBL, py https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHune 3IeKTPOHHBIX 000JI0UEK
p P . bubnuorexa [JOK
55 aTOMOB 3JIeMeHTOB [lepuoauyeckoii
https://m.edsoo.ru/00adabbc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA T10 €ro MOJIO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoauyeckoro 3akoHa ass
pa3BUTHS HayKu U npakTuku. /. 1. bubnuotexa [JOK
57 .
MenneneeB — y4€HBIM, IEAArOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
PesepBHbIi ypok. O000IIEHHE U
58 CI/ICTEM&TI/ISZIII)I/IS[ 3HaHPII>'IHl / bubnorexa [IOK
N https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
KountpoasHas padora Ned mo teme
59 «C geHI/Ie aTgMa XuMHuyeckasi CBI3b» Bubmioreka [IOK
P ATOM. https://m.eds00.ru/00adb486
/ Becepoccuiickast mpoBepouHas paboTa
60 DNEeKTPOOTPULIATEIbHOCTh ATOMOB bubnmoreka [JOK




XHUMHUYCCKUX 3JICMCHTOB

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

61 HNonnasg xumudeckas CBI3b 1 Enbmiorexa IOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHast XuMU4eCKas 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKAst 1 bubnnoreka [HOK
CBS3b https://m.edsoo.ru/00adaab8
bubanoreka [IOK
64 Crenens okHCIEHHA 1 https://m.edsogru/OOadaGZS
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
bubanoreka [IOK
66 OKHCIUTEIIN U BOCCTAHOBHUTCIN 1 https//m.e dsogru 100adb076
PesepBHbiii ypok. O000IIEHHE 1
67 CI/ICTEM&TI/ISZI_II)I/ISI 3HaHI/II;Iu 10 TEME 1 bubnnorexa LIOK
«Ctpoenue aroma. XUMUYECKas CBS3b)» hutps/im.edsoo.ruludteb.
63 PezepHblit ypok. O6001eHne u | bubnuoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka
n/n yp Bceero KoﬁﬂTpom’Hble Ip ﬁaKTquCKHe u3ydyeHusi  odpa3oBaTesIbHbIE
padoThbI padoTbI pecypeb
[Iepnonrueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuorexa [JOK
XUMHUYECKHX 31eMeHTOB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XEMI/I‘IGCKI/IX DJIEMEHTOB 1 Bubmiorexa ITOK

.. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bujpl XUMHUYECKON CBS3U U THUIIBI 1 bubmuorexa [JOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukanus XuMHuecKux 1 bu6mmoreka [JOK
PEAKUHI MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHYECKOM

7 CaKIINHN HOH?[I?FI/IG 0 TOMOT'€HHBIX U 1 bubmnorexa IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaAKIIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

3 ®DaKTOPHI, BIUSAIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XAMHUYECKON PEAKIMHU U ITOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI

9 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adcade

10 Teopus 2MEKTPOTUTUYECKON 1 bubnmoreka [JOK




JUucCCcolralu. CunbHBIC U cl1a0ble
OJICKTPOJIUTHI

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

11 HMonHurble ypaBHEHUS PEAKIIUN bubnnorexa LIOK
My peakdl https://m.edso0o.ru/00add448
XMMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE MIPEACTABICHUN bubnnorexa LIOK
pe https://m.edso0o.ru/00add5d8
00 3JIEKTPOJIIUTUYECKON JUCCOLIHAIIIHI
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa HOK
P . https://m.eds00.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
14 IMousaTue o ruaponuse coiei bubmmorexa [IOK
P https://m.edso0o.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3alus bubnnorexa [HOK
3HAHUH https://m.edsoo.ru/00addd12
ITpaxTrueckas padora Ne 1.
16 «II))SHIGHI/IG SKCI'Ipe UMEHTAJIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kourponsnaast padora Ne2 o teme
17 «SJIeIIZT onnnfqecxaﬂ UCCOILHAIHS Bubmiorexa ITOK
p ’ https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B pACTBOPAX)
O01asg xapakTeprucTUKa FaJIOT€HOB.
18 XI/III\I/III/ILIGCKI;IC CBEITICTBa Ha IIpuMepe Bubmmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CoisHas KUCIIOTAa,
19 XHMquci{ng cﬂoﬁCTBa HOJIydEeHHE Bubmmorexa [IOK
’ ya ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
ITpaktryeckas padora Ne 2 o teme
20 «ﬁon eHue coI?mHoﬁ KHUCJIOTBI bubnorexa [IOK
ya N . ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHHUSIM
ypas bubmuorexa [JOK
21 XUMUYECKUX PEAKINH, €CIIN OJIUH U3

PCarcHToOB J1aH B HU30BITKE

https://m.edsoo.ru/00ade4 88




OO01m1ast XxapaKTEepPUCTHKA 3JIEMEHTOB

bu6mmoreka [JOK

22
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxoxnenue cepbl U €€ COeTMHEHUI bubnnoreka [HOK
B [IpUpOJIe. XMMUYECKHE CBOKWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnunoreka [JOK
bu3HYEeCKUe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTa
25 (’pmnfllecxnle) u xm]/i)nqecxne CBOI:/'ICTBa bubmiorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XHUMHUUYECKUE PEAKIUH, JISKALUE B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
MOJIYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
26
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIllel cpeibl COeAMHEHUSIMU
cepbl
27 Breruucnenue MaccoBoO# JJOIU BBIXOJ1a bu6mmoreka [IOK
MPOIYKTa PeaKInu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTHUKa JIEMEHTOB
78 VA-rpynnsl. A30T, paclipocTpaHeHHE bubnnoreka [JOK
B IIpHUpoJie, PU3NYECKUE U https://m.edsoo.ru/00adeeab
XUMUYECKHUE CBOWCTBA
AMMuak, ero pu3znyecKue u
29 XI/IMI/I‘IGC’KI/IG C(EOﬁCTBa MOJy4YECHUE U bubmorexa [IOK
i ya https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «ﬁon €Hue aleMHaKa H3y4EHUE €ro bubmorexa LIOK
M > 1Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KUCIOTa, € pusnueckue u bubnuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
. bu6mmoreka [JOK
32 Hcnonp30oBaHre HUTPATOB U COJIEH

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




aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKPYIKaIOLIEH cpebl
COETMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) u

bu6mmoreka [IOK

33 (ocpopnas wuciora, pusmicckue u https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOMCTBA, MOJYYCHUE
Hcnonb3oBanue pocdaros B
KaueCTBE MHHEPAIBbHBIX yI00pEHUH. bu6mmoreka [IOK
34 o
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHAE B
35 npu I())z[i:l gmnlt){eCKI;Ie 1 XUMHUYECKHE bubmmorexa [JOK
P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcuppl yraepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKcHI0M yriepoja (IV)
37 YronpHasg KHCI0Ta U €€ CoIu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas padota Ne 4 o Teme
"ITosrydeHne yrieKucioro rasa. bubnuoreka [IOK
38
KauecTBennas peakuust Ha kKapOoOHaT- https://m.edsoo.ru/00ae027¢
noH"
IlepBoHaYanLHBIE TOHATHS 00
39 0 lPaHI/ILIeCKI/IX BEIISCTBaX Kak O bubmiorexa [JOK
p https://m.edsoo.ru/00ac054¢e
COCTMHEHUSX YTIIepoIa
40 KpeMmuunii u ero coequHeHns Bubmioreka [IOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Pemenue
A1 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnorexa [JOK

«BaxHeln1ne HeMeTalIbl U UX
COECTUHEHUS

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




Kontponsnast padora Ne3 o reme

bu6mmoreka [IOK

42 «BakHelnre HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el18
COEIMHEHUI
OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METaJIJIOB.

43 MerTtannuueckas cBsi3b U bubmuorexa [JOK
METAJUINYECKAS KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
peuérka. PU3n4YeCcKue CBOMCTBA
METaJIJIOB
XHUMHYECKHE CBOMCTBA METAILIOB.

44 DIIEKTPOXUMUYECKUI P Bubmiorexa LHOK

p . p https://m.edsoo.ru/00aecl 156
HaNpsHKEHUH METAILIIOB
O61mue crnocoObl MOTyYeHUs
MetajuioB. CiutaBbl. Berauciienust mo

45 aBHEHUIM XUMUYECKUX PEAKIUI bubmmorexa [IOK
M P ’ https://m.edsoo.ru/00ael1 156
€CJIM OJITMH U3 PEareHTOB COJEPIKHUT
pUMECH

46 IToHsTHE O KOPPO3UU METAIIIOB Bubmiorexa [HOK

pp https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK

47 €JIOYHBIE METAJLIIbI
m https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuotexa [JOK
KaJIis https://m.edsoo.ru/00ae14b2

49 [llenouHO3eMeTbHBIC METAIUIBI — bubmuorexa [JOK
KaJbIIUA U MarHui https://m.edsoo.ru/00ael5€e8

50 Baxnelnme coenMHEHNS KaJIbIIUI Bubmiorexa [HOK

https://m.edsoo.ru/00ael15e8

51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK

52
YCTpaHEHHUS https://m.eds00.ru/00ae1886

bubanoreka K

53 [IpakTuueckas padota Ne 6 o Teme Oumoreka LIO

https://m.edsoo.ru/00aelae8




"XEcTKOCTDL BOJABI U METOEI €€
ycTpaHeHus"

54 PN ONy—— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
26 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUIBI U COJIM JKEeJle3a bubnnoreka [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 06061£IGHI/IC A CUCTEMATU3ALMs
3HAHUH
[IpakTuueckast padora Ne 7. Pemenue
59 JKCIIEpUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«BaxuHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Brruucnenus no ypaBHEHUSIM
XUMUYECKUX PEaKIUid, €CIIM OJIUH U3
60 pEareHToB J1aH B U30BbITKE WK bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM 101U BbIXOJa MPOAYKTA
peakiuu
61 O6O6HVICHI/IG W CUCTEMaTHU3alINs
3HaAHUU
KonTtponbHnas padora Ne4 no teme
62 «BaxHenmme MeTaibl U UX
COCTMHECHUS
63 BemecTBa 1 Matepuansl B bubmuoreka [IOK
IOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHUUYECKOE 3arpsA3HEHUE bubnnorexa [JOK
64 .
OKPYXKaroIIeN cpeabl https://m.edsoo.ru/00ae4270
65 Posib xumuu B permeHnn bubnuorexa [JOK




HKOJIOTHUECKUX MPOOIIeM

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

66 PesepBHblil ypoK. O606£J.ICHPIC u 1 bubnuoreka [IOK
cUcTeMaTHu3alus 3HaHUuU https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cHCTeMaTH3alus 3HaHUN https://m.edsoo.ru/00adb33c
63 PesepBublit ypok. O0o0IeHNE U 1 bubnunorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbI

8 KUIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSATHUH: arowm,
MOJIEKYyJla, XUMHYECKUI 3JEMEHT, INpPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJHAsA), BaJECHTHOCTD,
OTHOCHUTENIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XMMUYECKOTIO
JJIEMEHTa B COEJUHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peaklus,
KJacCU(pUKaLlMsg  peaklHil:  peakuud  COEAMHEHHUS,  pPEaKIHH
pa3IOKEHUs,, pEaKUMU 3aMEeLIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIoBOoW 3 (EKT peakiuu, pacTBOp,

MaccCoBas 40JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpPC

1.2

1.3

WJUIFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHWUYECKUX IOHATUH H
MIPUMEHSATH 3TU NOHATHUS IIPU ONHCAHUH BEIIECTB U UX MPEBPAIICHUI
UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JIi COCTaBi€HUsS (opMyll

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKuHﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI0O Y4Y€HHA, 3aKOHa

ABoraapo

L.5

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

1.6

KJaccu(UIUpPOBaTh XHUMHUYECKHE pEakuuu (MO0 YUCIy M COCTaBy

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

1.7

BBIUHCIISTH OTHOCHUTEIBHYIO MOJIEKYISIPHYI0O U MOJSIPHYIO MAacchl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peajbHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMMHYECKHX IIOHATHI: OKCHU[,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIacCcy

coenuHeHul no popmMynam

2.3

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

24

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, BO3MOXHOCTHU TIIPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

cleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAaHHMEM, a TaK)Ke IMpaBUJaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU 110 BBIIIOJHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNpPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, IJIAHUPOBAThH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI TI0
pacrlo3HaBaHUIO PAaCcTBOPOB IIeJoYel M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmoguueckass cucrema
xumuyeckux oanemeHtoB /. M. MenaeneeBa. CTtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC peakuuun»

3.1

pPacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKMX IOHATHMH: SOPO aToMma,
AIIEKTPOHHBIA CIIOW aToMa, aTroOMHas OpOHMTal b, paanyc aToMa,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJIsIpHad KOBAJCHTHasd CBA3b,




3.2

33

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTBI

OMHCHIBATh U XapaKTepu30BaTh TaOimuuHyo ¢Gopmy llepuonndeckoii
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3IuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMbica Ilepmoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE NMEPUOANIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnoinoxenus B Ilepuonnyeckoii

CHCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIe
«Ilepuonuyeckass  cucrtemMa  XuUMHYeckux  asnemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKMX OJJIEMEHTOB (COCTaB M 3apsj sjapa, o0llee 4YHCIo

9JICKTPOHOB U PACTIPCACIICHUC UX IO SJICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KIIACC

OTpEeAeNsiTh CTENeHb OKHUCJIEHUS DJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs W HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBEePsAEMOro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA

1

ITo Teme: «BemecTBO U XUMHUYECKas peakuusa»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JHCCOIHAIIMS,
peakiMu MOHHOTOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakiuu,
OKHCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCIEHHME M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBs3b  (KOBAIGHTHAs, HWOHHa,

MeTaJlJIN4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOpPOCTh




XUMHYECKON peaKiuu

1.2

1.3

1.4

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H

HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCILICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IH 3JICKTpOHHTH‘IeCKOI>’I Jucconuanuu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DPEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CYH_IHOCTB OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOHN pCaKIuu

Ilo temam: «Hemerasuibl U uUX coequHeHUsI» U «MeTaiipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuecKre XUMHYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
MpUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHMI COOTBETCTBYIOLIUX

XAMHYECKHUX PEaKUi

COCTaBJIATE YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC

TeHETUYECKOM CBSA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3IMYHBIX

YCIIOBHSIX
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cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSIMHU IO BBIIIOJHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO H CO6I/IpaHI/IIO

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

2.5

MPOBOJAUTh PEAKIMHU, IMOJATBEPKIAIONINE KAUYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUs 1 OKpY>Karoas cpear

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMuyeckux mnonstuil: [IJK

BEILECTBA; KOPPO3HUs METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OICpaluu MBICITUTEIIbHOM ACATCIIBHOCTH —




aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSISCﬁ —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUe, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenver xumuu. Ponp XUMHUM B JKU3HHM 4YeloBeKa. XHMHSI B CHUCTEME HayK.
Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

1.2

1.3

1.4

IlonsTHEe O MeTOAax MO3HAHUSA B XMMUM. UHCTHIEC BEIIECTBA U CMECH. Crioco05b1

pas3aeneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudgeckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U ci10KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIE€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JIEMEHTa

B COCIMHCHNU

1.5

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

XUMHYECKHX COCIUHEHUM

1.6

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

XUMHUYCCKUX pCaKI_II/Iﬁ (CO@III/IHGHI/IH, Pa3jIoKCHUA, 3aMCILICHNA, O6MeHa)

1.7

XHUMHUYECKUHN SKCIEPUMEHT: 3HAKOMCTBO C XUMHUECKOU MOCYA0M, ¢ MpaBUiiaMu
paboTel B JabopaTopun W mpuéMamMu OOpalieHus C  J1abopaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U OINMUCaHUE (U3UUYECKHX CBOICTB 00pa3ioB
HEOPTraHWYECKUX BEMIeCTB, HaOmogeHne ¢GU3NYecKuX (TUIaBIICHHE BOCKA,
TasHHE JIbJla, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHAEHCAIUsl BOJbI) U
XUMUYECKHX  (TOpEHHE CBEYH, MPOKAIMBAHWE MEIHON  MPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCJIOTOW) SIBJICHWH, HAONIONEHHWE W OIHCAHHE
NPU3HAKOB MPOTEKAHHWA XHUMHUYECKHMX peakuuil (pa3joxkeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXeHue
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a ¢ PaCTBOPOM

commu meau(Il), n3yuenne cnocoOOB paszeneHus: cMecei (C MoMOIIbI0 MarHuTa,




2.1
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buapTpOBaHWE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYNUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3znyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopojga B mpupoje, Gu3ndeckue M XUMHUYECKHe
cBoiicTBa (peakumuu ropenusi). Oxcuapl. [Ipumenenue kucimopona. CrocoObt
MOJly4YeHUsl KHUCIOpoJa B J1a0OpaTOpuud M MPOMBIIUIEHHOCTH. KpyroBopot

Kkucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIuy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeakuK. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3yXa,

yCHJICHUE TTAPHUKOBOTO 3 dekTa, pa3pynieHHe 030HOBOTO CIIOs
Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI TOJTYYCHUS.

Kucmaote! u comu
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MossipHblil 00bEM ra30B. Pacy€Thbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTens. PacTBOpBI.
HaceilienHbpie 1 HEHACHIIIEHHBIE pacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU 4YenoBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA
MPUPOAHBIX BOJI

Knaccudukanust neopranmueckux coeaunennid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyromne. Homenknatypa okcuaoB. Dusnyueckne M XUMHYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmsi. Knaccudukamnuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. Homenkiatypa ocHoBaHMil. PU3NYECKHE U XUMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHU

2.8

Kucnorel. Knaccudukanus xucimor. Homenkiarypa kucinor. dusznueckue u
XUMUYECKHE CBOMCTBAa KuUCIOT. Psn aktuBHocTH MetayuioB H.H. Bbekerosa.

[Tonydyenue Kuciaor
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Comu. HomeHnknatypa coseil. @uU3MYECKHE W XMMHYECKHE CBOWCTBA COJIEH.

ITonyuenue coiseit




2.10

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHU4CCKUX CO@I[I/IHGHI/Iﬁ

2.11

3.1

3.2

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OIPEACICHUE  COACpKaHMS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCIIOPO/a, HAOII0A€HNE B3aUMOJCHCTBUS BEIIECTB C KHCIOPOJOM U
yCIIOBUSL BOZHUKHOBEHUS U NPEKpalleHUsl TOpeHus (I1okapa), 0O3HAKOMJIEHUE C
o0Opa3llaMl OKCHJOB U OIIMCaHME HUX CBOMCTB, IMOIydeHue, coOupaHue,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MokHO MCTONBb30BaHNE BUEOMATEPHAIIOB),
HaOmo/leHue o0pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBUE BOJAbI C MeTallaMd (HATpUEM U KaJlbLUEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KUCIOT M LIeJoYeil ¢ IOMOIIbI0 MHJUKATOPOB, MCCIEJOBaHUE OOpa3LoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HaONIO/JIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT W INEJOYEeH, H3YyYCHHE
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT €
MeTaJlJIaMH, peaKIni HEUTPAIN3allii, IOJy4EHUE HEPACTBOPUMBIX OCHOBaHUI,
BBITECHEHHWE OJHOI0 MeTajula JpPYyruM M3 pacTBopa COJIM, pEIIeHUe
DKCIEPUMEHTAIBHBIX 3a/1ad M0 TeMe «BakHellMe KJacCchl HEOPTaHMYECKUX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIITNN

[lepBble TOMBITKM KJIACCU(UKAIUU XUMHYECKUX dJIeMeHTOB. [loHsaTHe o
TPYIax CXOJHBIX AJIEMEHTOB (IEJTOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphlE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. M.
Meneneesa. Koportkonepuoanas 51 JUIMHHOIIEPUOIHAS bopmbl
Ilepnonnueckoir cucteMbl xuMuuyeckux odseMmeHtoB JI.MI. MeHnneneesa.
Ilepuoasl u rpynmbl. PU3HMYECKUN CMBICI IHOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMoB TNepBbIX 20 XHUMHYECKHX 3IIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpyNIaM U MEpUOAAM.
3nauenue [lepmoanueckoro 3akona u lleproguyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

rpak1aHuH

Xumuueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAs) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIeMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCINTEIFHOBOCCTAHOBUTEIBbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUN JKCIEPUMEHT: H3Yy4eHHE O00pa3lioB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C PAacTBOpPAMU KHUCIOT U
LIeJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuy pas3iioKeHUs, COSTUHEHMS])

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1.1

1.2

BemectBo 1 xummnueckas peakuus. [loropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4ecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DIIEMEHTOB B Ilepuonnueckon

CUCTEME U CTPOCHUEM NX AaTOMOB

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
pEeLETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XuMudeckoi cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3IMYHBIM  KJaccaM HEOPraHWYECKUX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYeCKUX peaklUii 10 pa3IMyHbIM MpU3HaKaM (110 YHCITy U
COCTaBy Yy4YacTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIUIOBOMY 3(pdekry, o
M3MEHEHHIO CTENICHEH OKHMCICHHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,

M0 YYacTUIO KaTanu3aropa). OK30- M OJHIOTEPMHUYECKHE peakiuH,




TepMOXUMHUYECKHEe ypaBHEeHUA. [IoHITHE O CKOPOCTH XMMHUYECKOI peakiuu

1.4

1.5

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

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C HCIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTHUECKON AUCCOLMALMU. DIEKTPOJIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHus3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHIL.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE YypaBHEHHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOIUTUYECKON

Auccounalnuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonsatue o TuapoJImn3eC coJiei

1.7

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMHU KPHUCTaUINYECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknMu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Mpolecca
OUCCOLMAIMU  KHUCIOT, WIEJO4ed M cojell  (BO3MOYKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOUIUX MPU3HAKU
MPOTeKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BhIJCIECHHE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKLIMN (FOPEHHE, PEaKLUU Pa3JI0KEHUS, COCIUHEHU);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TOMOIIbIO KAaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamisl ¥ UX COeAUHEHUS

2.1

OOmass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHBIC CTETICHN oKuciaeHus. CTpoeHue u Gu3ndecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XMMHUYECKME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3amMoJIelicTBHE C MeETa/lIaMH, HEMETaJIaMH, IIeIo4aMu). XJIOPOBOIOPOI.
ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJIyueHHUE, MpuMeHenue. [lelictBue

XJIOpa M XJIOPOBOJIOPOJAa Ha OpraHM3M dYellioBeka. BakHelime XJIOpUIbl U UX




HaXO0XJEHHE B IPUPOJIE

2.2

2.3
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2.5

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKuciIeHus. CTpoeHue u Gu3NIeCcKrue CBOKWCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M Cephbl. AJUIOTPONHBIE MOAU(PHUKAIUN
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusznueckue M XUMHUYecKue cBOMCTBAa. OKCHUIBI cepbl KaK IMpeCTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHYECKHUE CBOMCTBA
(oOmue Kak mpencTaBUTENs Kiacca KUCIOT U crienuduueckue). XUMHUYECKHE
peakuuu, JeXalue B OCHOBE MPOMBILUIEHHOTO cloco0a IMOIYy4YeHUs CEpHOM
kucnotel. Ilpumenenue. Conu cepHOW KHCIOTHI, KayeCTBEHHAsl peaklus Ha
cynbgar-uoH. HaxoxmeHue cepel U €€ COCNMHECHUN B TPUPOJEC. XUMUUYECKOES
3arpsi3HEHUE OKPYXKAIOUIEH Cpellbl COeIMHEHUSMU cepbl (KUCIOTHBIC JT0XKIIH,

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

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUS. A30T, pacpoCTpaHeHUE B IPUPOJIE,
¢dusnveckne u XUMUIecKre cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHaK,
ero ¢u3nMveckue M XMMUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Comu
aMMOHUA, nux (i)nanecxne n XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KUCIIOTA, €€ IOJIy4EHUE,
¢du3nvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MPeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MMUHEPAIbHBIX yN0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpeabl COETUHEHUSIMU a30Ta (KHCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3/1yXa, OUYBBI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpunUECKre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. lcnonb3zoBanue ¢ochaToB B KauecTBe

MUHEPAJIBbHBIX YI0OpEHHM

Obmass xapaktepuctuka syeMeHToB I[VA-rpymmbel. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMKM, paclpoCTpaHEHHE B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupozge. OKcuabl yriepoaa,
ux (uznyeckrue M XUMHUYECKHE CBOICTBa, NEHCTBHE Ha JKUBBIE OPraHU3MBL,
MOJTy4YeHHE M MPUMEHEHHE. DKOJIOTHYecKre MpoOIeMbl, CBA3aHHBIE C OKCHUIOM

yriaepona(IV); rumoresa rino0anbHOTO MOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA




2.6

a¢dexr. YrompHas kucinora W e€ coim, UX (UINYECKHEe W XUMHYCCKHE
CBOWCTBa, MOJy4YeHHWE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34MCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, JTWIEH, AaleTUJeH, 3TaHoJ, IJHLEpPHH, YKCyCHas
kucnora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BOXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaX — M HX POJM B IKU3HHU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckne ¢ XHMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npuMmenenne. CoenuHeHuss KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcuze kpemuus(IV) u kpemaueBoii kuciaore. CHUIMKATBI, UX UCHOJIb30BaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

XUMUYECKUI SKCIIEPUMEHT: U3y4eHUE O0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOPHI-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpPUIOB
(rayloreHN1I0B); O3HAaKOMJIEHME C oOpa3namMu cepbl U €€ COeIMHEHHUSIMU
(BO3MOKHO UCIIOJIb30BaHHWE BHUJCOMATEpUATIOB); HAOIIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHMYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHHE
KauecTBEHHOW peakuuu Ha cyab(ar-uoH M HaOMIoJAeHHE MpHU3HaKa eé
MIPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), 00pa3lamu
a30THBIX U GochopHBIX yI0OpeHUH; monyuyeHne, cooupanme, pacrno3HaBaHle U
M3Y4YCHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX peakIuil Ha HOH
aMMOHMSI W (Qocdar-uoH UM U3yYCHHE TPU3HAKOB UX MPOTEKaHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXXHO
HCIOJIb30BaHNUE BHJEOMATEPHUATIOB); HM3yUEHUE MOJENEH KPHUCTAaUINYECKUX
pemwéTok anmasza, Trpadura, (Qy/uIepeHa; O3HAKOMIIEHHE C IPOLECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM

MPOTHBOTa3a; TOJIYy4YeHHE, COOMpaHHe, PACIO3HABAHWE W W3YYCHUE CBOWCTB




3.1

3.2

YIJIEKUCIOro ra3a; IpOBeIEeHHWE KayeCTBEHHBIX peakluii Ha KapOoHaT- u
CHWJIMKAT-UOHBl U H3YyYCHUE IMPU3HAKOB HUX TNPOTEKAHUsS; O3HAKOMIICHHE C
MPOJYKIMEeH CHIMKATHOM HPOMBIIUIEHHOCTH, pPEUICHHE 3KCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAJIBI U UX COSTUHEHUS)
Mertaiibl 1 UX COETUHEHUS

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucteMe XuMHueckux dieMeHtoB JI.U.
MenneneeBa u ctpoeHus aromoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
METAJUIMYECKass KpPUCTANIMYECKass peleéTka. DJIEKTPOXUMHUUYECKUUA  psia

HaIpsHKEHNUH METaJUIOB

du3ndyecKknue ¥ XUMUYECKUE CBOWCTBA MeTauIoB. OOIIKEe CrOCOOBI MOTYICHHS
MeTaisioB. [loHsATHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy U IIPOMBIINIJICHHOCTH
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3.5

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaXOXJIECHHUE B IIPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHJbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

IIlemoyHo3eMeNbHBICE  METAMJIbl MarHuid W KaJbI[Ui: TIOJIOKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHvsi ¥ Kanplus. BaxHeimve coenvHeHUs Kalblus (OKCUMA, THUIAPOKCHUI,

conu). KEcTKOoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

AmoMuHUI: TonoxkeHue B llepuonmueckoll cucTeMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; cTpoeHHE aroMa; HaxoxxiaeHue B npupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCHIA

AJTFOMHUHHA

3.6

XKenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3meMenToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuipl, THApPOKcHAbl U conu skene3a(ll) u

xene3a(lll), ux cocras, CBONCTBA U MOTYyYCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMHu METAJlJIOB U CILIABOB,
uX (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE pE3yJIbTaTOB KOPPO3UU METaJIOB

(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAJIOB), 0coOeHHOCTEH




4.1

B3aMMOJICHCTBHSI OKCHJAa KaJbLUs M HaTpusi C BOAOH  (BO3MOIYKHO
WCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HMCCIIEIOBAHHE CBOWCTB >KECTKOM BOJIBI,
mporiecca TOpeHHsl JKele3a B KHCIOpoje (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KAUYECTBECHHBIX PEAKIIUI HA HOHBI
(Maramsi, Kanblus, amroMuHus, nuHKa, skeneza(ll) m xemesa(Ill), memu(I);
HaOJII0/ICHNE U OMHCAaHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHNE YKCIICPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeHIe MeTauibl U

UX COCIMHEHHUS»
XHMHMS M OKpYXKaromas cpeaa

HoBble maTepuansl u TexHonoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arps3HECHUE
okpyxkatomen cpeasl [1IK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, He(dTh),
MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBIIINIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yueHHe 00pa3IoB MAaTepHANIOB (CTEKIIO, CILIABBI

METaJJIOB, MTOJIMMEPHBIE MaTepHaIbl)




MMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsIeMoOro
TpeOOBaHNS

1

1.1

1.2

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zoBanusi Ha ocHoBe PT'OC

IIpencrasienue:

O I[I03HAaBa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JEeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIruX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IIO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKuMﬁ; YMCHHC HCIIOJIBb30BAaTh MOACIN JUIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKECHHSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON ASSITENbHOCTH
U c/eNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPO(QUIBHOIO NpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEHETO 00IIero o0pa3oBaHus

2.1

Bnanenne cucreMod XHMHUYECKHX 3HAHMU H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BOKHEUIINE XUMUYECKHE TOHATUSI: XUMHYCSCKUUN OJICMEHT, aToM,
MOJIEKYJia, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOpPOJHAsA CMECH, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKmus, pEeaKIuu COCTUHCHUS, PEAKIMH PA3NIOKECHHS, PEaKIuu
3aMeIeHUs, PeaKkIMh OOMEHa, TEIUIOBOM 3(PQEeKT peakiu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIMH, PACTBOP, MAcCcOBasi OIS XHUMHYECKOTO
AIIEMEHTa B COEAMHEHUH, MAacCOBasl JIOJISl U MPOLEHTHAs KOHIEHTPaIUs

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




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, NIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTALIMYECKass peleérka (aToMHas, MOHHAs, MeTauIn4yecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALMS, PpPEaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMblE pEaKIuy,
CKOPOCTb XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCTAJLJII0B, CIIJIaBbl

22

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

COCTaBa, 3aKOH ABOFaI[pO
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3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yUYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4ucie MUHEpaJbHbIE YAOOpEHUs, METaulbl W CIUIaBBI,
HOPOAYKTHl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CEILCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHHE 3HAUEHUS KUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSIMHU JAPYTUX

y4eOHBIX IPEMETOB

33

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHash W Hay4dyHO-TIOMYJISpHas JHUTepaTypa, CIIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

yMeHHEe OOBEKTHBHO OIICHHBAaTh WH(GOPMAIMI0O O BEIIECTBAX, X
NpeBpalleHUsIX M IPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHUE

HCIIOJIB30BaTh €€ AJId pCIICHU A yq€6HO-HO3HaBaTGHBHBIX 3aJga4d

BJIaIIeHI/Ie OCHOBaMH MOHSITHMHOIO afrmapara U CHMBOJIMYCCKOTO

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




YpaBHEHUM  XMMHUYECKHUX  pEaKlWil; OCHOBAMHM  XHUMHYECKOU
HoMmeHknarypsl (IUPAC u TpuBHanbHOI)
YMeHue oOBACHATH CBsI3b MOJOXKEHUA dieMeHTa B llepmomudeckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB M 3apsia  sapa, oOliee YHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS ¥ KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX TMEpHOAaX ©  TJIABHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa

7 Ymenne kinaccuumpoBarh:

7.1 XUMHUYECKUE AJIEMEHTHI

7.2 HEOpraHMYECKUe BEellecTBa

7.3 XUMHUYECKHUE PEAKIIUU

8 YMeHue onpenensTs:

g1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XWMHUYECKUX DIIEMEHTOB, 3apsij

' HoHa

g2 BUJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCJIMUTENh U BOCCTAHOBUTEIb

9 YMeHne XxapakTepu3oBath (U3NIECKHe U XUMHUECKUE CBOICTBA!
MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anmas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalui, MarHHii,
KaJIBITAH, aTFOMHHUM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBI U THUIPOKCHIIBI

92 metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u

' III), oxcuas! yrnepona (II u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,
dbocdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3 MIPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




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

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIONINX ~XHMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEIIECTB
104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA 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 (HaOIrogeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCYAOH U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy OE30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IOBCETHEBHOM JKM3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSPeIKESHUS
123 3MI0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS HAa JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3YyYEHUE U OmHucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

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




WUTIOCTPUPYIOIIME TPU3HAKU MTPOTEKAHNSA XUMHUECKUX peaKlnui

13.2

HN3YUCHHUC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC C€TO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

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

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENEIEHHON MaccoBOil josei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHJUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JpyrMM W3  pacTBOpa  COJIHU;
UccleJoBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

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

«BaxxHaelme MeTaiIbl 1 X COSIMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro OoOMEHa; KaueCTBEHHbIE peakIu Ha
NPUCYTCTBYIONINE B BOIHBIX PACcTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCH-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblUs, aTFOMUHUS,

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

14

YMmeHnue:

14.1

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpaq)I/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMH
SABJICHUAMMU U IMPOLCCCaMU, NPOUCXOAAINIUMA B MAaKpPO- U MUKPOMHUPC,

O0OBSICHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Kox
1

1.1

1.2

1.3

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHBIG XHUMHUYCCKUC ITOHATHA

UYucrsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XHUMHYSCKHX

9JICMCHTOB. HpOCTI)IG 1 CJIOXKHBIC BECUICCTBA.

Xumnueckas Gopmyia. BaleHTHOCTh aTOMOB XMMHYECKHX J1eMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCcUTEeNbLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBas goas XHMHYSCKOr0 JIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomsipHas Macca. MolisspHbIii 00BEM Ta30B.
B3anMocCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €AMHULL BEIIECTBA
Du3nyecKue M XUMHUYECKHE SIBICHUS. XUMUYECKas peakius U €€ MpPHU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHUMHYECKHUE YpaBHCHHUA

[Iepnonnueckuit 3akoH u lIlepuognueckas cucremMa XHMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoauueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKHil CMBICI TOPSIKOBOTO 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 [I.1. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METaUIMYECKUX MW HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAWHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »HJeMEeHTOB B I[lepuomuueckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumuyeckass cBsizb. KoBaneHTHast (mosisipHass M HEMOJISIpHAsi)  CBSI3b.

SHGKTpOOTpI/IHaTeHBHOCTB XUMHNYCCKUX DJICMCHTOB. HNonnas CBA3b.




MeTtannnyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

4.3

4.4

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HecoeoOpa3yromne; OCHOBaHMK (IIETOYM M HEPACTBOPHUMBIE OCHOBAHWS);
KACIOT  (KHCIOPOJCOACpKAIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

®usznyeckue M XMMHUYECKHME CBOMCTBA IIPOCTBIX  BELIECTB-HEMETAIUIOB:
BOJIOPO/J1a, XJIOpa, KUCI0PO/a, Cephl, a30Ta, Gpocdopa, yriepoa, KpeMHHUS
®u3nyeckue M XUMHUYECKHE CBOMCTBA IIPOCTBIX BELIECTB-METAJUIOB: JIMTHS,
HATpHUs, Kalus, MarHus M KaJbLUs, QJIIOMHHMS, XKejle3a. DJIEKTPOXUMUYECKUI
PAI HAIIPSKEHUN METaJIOB

®dusnyeckue U XMMUYECKHE CBOWCTBA BOJOPOJIHBIX COCIMHEHHM HEMETAJUIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHUYECKHE CBOICTBa OKCHUIOB HemeTamnoB: cepel (IV, VI),
azota(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

Xumnueckue cBoicTBa okcunoB: MeTamoB [A-IIIA rpymm, munka, mequ(ll) u
xkenesa(ll, I). TTonydyenue okCUI0B METAIIIIOB

XWMHUYECKHUE CBOMCTBA OCHOBAHMHM M aM(OTEPHBIX THIPOKCHUIOB (HAa TPHUMEPE
TUAPOKCUIOB ~QJIIOMUHUA, Kene3a, 1uHKa). [loayyeHue oOcHOBaHMM U

aM(OTEepHBIX THIPOKCHUJIOB

4.8

4.9

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

[Tomy4yenue kucaot

OO0mre XUMHYECKUE CBOMCTBA cpenHux cosel. [lomyuenue conei

4.10

[Tonydyenue, coOupaHue, paclo3HaBaHHE BOAOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[lomyyenne amMmmuaka, CepHON M a30THOM KHUCIOT B NMPOMBINUIEHHOCTH. OO1me




CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

4.12

I'eneTnueckas cBA3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COC,I[I/IHCHHI;'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBoMy 3(¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

52

5.3

TennoBoii 3 PEeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKHE YpaBHEHUS. JK30-

U DHAOTEPMUYECKHE peakuyi. TepMOXUMUYECKUE YPABHEHUS
OKHCIUTEIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENN U BOCCTAaHOBUTEIU.
[Ipoueccel  OkHMcineHUSS W BOCCTAHOBJIEHMs.  OJIEKTPOHHBIM  OajlaHC

OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM peaKkuu

54

5.5

Teopus anekTpoauTudeckoi nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThl. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTENneHb TUCCOIAIIUN
Peakiiuu monHoro obmeHa. YcCiIOBHS MPOTEKAHMsI pPEaKlMii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XUMHS U OKpY>KaroIlas cpena

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HU 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB UM XMMHMYECKHUX peakuuid B J1abopaTOpUU U OBITY.

HepBaﬁ NoMoIb IMMprU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

6.3

6.4

XUMHYECKOE 3arps3HEHUE OKpYXKalIiew cpeabl  (KUCIOTHBIC — JOXK[IH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpPEeIOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOTMYECKHX MpoOieM. YCuieHHe MapHUKOBOro H(dekTa,

paspylieHue 030HOBOTO CJIOSI

[Tpumenenue cepsl, a3ota, (pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
ObITY, MEAWLUHE, TPOMBIIUIEHHOCTH U CelIbCKOM xo3siictBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
INPOMBIIIJICHHOCTH UX coenHeHuH. [loHsaTHe 0 KOppOo3uH METaIoB, OCHOBHBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UU

[TpuposnHble UCTOYHHKHU YTJIEBOJOPOAOB (Yyroyib, NPUPOIHBIA ra3, HedTh),

MPOIYKTHI HX NepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHbIE TOHSATHSA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUIIEH, 3TaHOJI, TJIMLIEPHH, YKCYCHas KUCIIOTA).

[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX




POJIA B ) KU3HU YCTIOBCKA

7 Pacuérsr:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBO) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3

10 XUMHUYCCKUM YPaBHCHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET
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