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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM TPOTrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1o xuMuu Aa€T NPEJCTaBICHUE O MENsAX, OOIIeH cTpaTeruu
OoOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNPENETSICT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpPEAeNIeT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs NMPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATELHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XHUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCIIECOBATEICKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTUYECKOE
o0Opa3zoBaHHEe 00yUYarOITUXCSI.

Jlanuble HampaBlieHHsS B OOyYEHMHM XMMUU OOECHEUMBAIOTCA CIEHM(PUKON
colepKaHUsi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu



aJlaITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha ONPEACIEHHOM 3Tarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHSATHI
OpraHU4ECKON XUMUMU.

CrpykTypa coaepkKaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o nmojaxoaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATHW O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHU30BaHbl 10 NPHHLMILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akoHa J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHMU aTOMa U XUMHUYECKOU CBS3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YPOBHS K JPYromy, BBIIOJHAS (YHKUMU OOBSICHEHHS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IMPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEMHOW NpPHUPOJABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XuMuUM NPOUCXOAUT C TNPHUBJICUECHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaromuil Mupy,
«buonorus. 5—7 knacce» u «Puszuka. 7 Kiace».

[Ipy wu3yyeHUHM XUMHUM MOPOUCXOIUT (HOPMUPOBAHME 3HAHUN OCHOB
XUMHYECKOM HAyKHd KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIIbBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBI XHUMHUECKHUX
3HAHUN — BaKHEUINUX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUMH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKd, B
OpUOOIIEHMM K HAy4YyHbIM METOAaM [IO3HAHMS TPU U3YYEHUH BEIIECTB MU
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:



— (dopMuUpOBaHUE WHTEIUICKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHOM MO3HABATENLHON JEATEIbHOCTH, HAyYHbIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHH OOBSCHITH H OIICHWUBATH SIBIICHUS
OKPYXAaIOIEr0o MHUpA, UCIOJIb3YSd 3HAHUS W OMbBIT, MOJYYCHHBIC NMPU U3YUCHUHU
XUMHUH, TPUMEHSTh HMX MpPH PEUIEHUU TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOH AESITENBbHOCTH;

— ¢opMmupoBaHHEe Y OOydYalOIIMXCA T'YMAaHUCTHUYECKUX OTHOIICHUIH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1eJIeco00pa3HOro MOBEAECHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOdUisS U HAmpaBIEHHOCTH AajbHEHIIero
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Tpenmer xumun. Ponk XMMUW B JKW3HH 4YelOBEeKa. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. DU3NYECKUE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BeniecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI W MOJIEKYJBl. XHUMHYECKUE dJIeMEHTbl. CHMBOJBI XUMHUYCCKUX
arieMeHTOB. [IpocThie U ClI0XKHBIE BelleCTBa. ATOMHO-MOJISKYJISIPHOE YICHHE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cOCTaBa BemecTB. (OTHOCHTENbHAsh aToMHas Macca.
OTHOCHUTENbHAA MOJICKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYecKkue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIHi (COeAMHEHUS, PAa3JIOKEHUS, 3aMeIeHHUsI, 0OOMEHA).

Xumuueckuii IKCnepuMeHm:

3HaKOMCTBO C XMMHUYECKOHW MOCYIOM, MpaBWIaMu paboThl B Jab0paTopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIUS BOJABI) U XMMHYECKUX (TOPEHHWE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMHMCAaHWE TMPU3HAKOB MPOTEKAHWS XWMUYECKUX peakiuii (pa3iloKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUIAOM Oapusi, pa3ioKeHHE THAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3/eNICHHs CMEeCei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
Colii, HaONIOJICHWE W  ONMHCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHUS MacChl, CO3/IaHHE MOJEJe MOJeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Boznyx — cMech razoB. CocrtaB Bo3ayxa. Kucnmopon — anemMeHT U mpocToe
BenlecTBo. HaxoxxaeHuwe kuciaopoga B Hpupone, (PU3MUECKHe U XUMHUYECKHE
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHME U XMUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOWMCTB KHUCJIOpOJa, HaOII0JCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopona ¢ okcuaom memu (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJAECHCTBUE BOAbBI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga meau (1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCcANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoii cuctembl xumudeckux 3nmemMeHToB J[. . Menneneesa. [lepuoast
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IpymiaM U MepUuoiaM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUUYECKUX AJIEMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YE€PEe3 HCIOJb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaius, TMepUoIUIHOCTh, HAOIIOICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3NYECKUE BEIUYUHBI, €IUHUILIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHUEM »3JIEeMEHTOB B llepuoanueckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBienue YPaBHEHHUI



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUM C  HKCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMA BUIAMH
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTe MPEJACTaBICHUH 00 BIEKTPOIUTUUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKKM  MPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha MOpUMEpPEe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoiopoJ, CTpoeHue, (U3NYecKue u
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHOW KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MIPEAOTBPAILICHUSI.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, OyuyeHue U nmpuMenenue. Conu aMMOHuS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHU(PHUUECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aioTpornHele Moaupukammuu ¢docdopa, ¢uzNUECKUEe U XUMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIEHUS.  YTJIEpOJ,  aJUIOTPOIIHbBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
MOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYECKHe MpOoOJIEMbl, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: KMpax, OeJKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJyYeHUE U
npumenenue. CoenuHeHHs KpeMHusi B mpupozge. OOmue mnpeactaBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYeCTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl ©u €€  COEQUHEHUSMHU  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
UMOH U HaOJIOJeHUE MpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3HUYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi HAa MOH aMMOHMS U pocdaT-uOH U U3ydEeHHE MPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3yYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHUE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosiokeHus B llepuomuueckol cucreme xumudeckux snemeHros [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MetasioB. [loHATHE O KOpPpO3WM METalIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAaxOXKJIEHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux anemeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TTo10)keHre B [leproindeckoil CUCTeME XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoECHHE aroma, HaxXOXJIcHUE B mpupoac. DuU3nYecKHe u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLIECCA TOPEHHUS Kee3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpus, Kalus UM KalblUuid (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOM XU3HU 4YeJIOBEKAa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Poap xuMun B pelieHu# 3K0JIOTHUYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyIPOBOHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeEJO0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCSI B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHUCKUMU
COLMOKYJIbTYPHBIMU W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSMH, TNPHUHSATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMK 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOILIECTBA, CIIOCOOHOCTH BIAJIETh JAOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBBIX JOCTHKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHWMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUWJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JESTEIIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
YW B3aUMOIIOMOIIM B TIpoliecce ATOW Yy4yeOHOM JeATeTbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TMOBEACHHE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3ULIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS ITOCIEACTBUN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTaBIISIOLINE
OCHOBY 11 TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOauMbIe Uil OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHUWIO, JO003HATEIHHOCTHh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICICTBUU WU
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs C YYETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3lnYHble METOJbI U 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIb30BAaHUS PA3IUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSI 3a/laBaTh BOMPOCHI (B XOJ€ Juajora W (WIM) AUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALNIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IpPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHMSI U CIIOCOOBI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K konIy oOyuenus B 8 kj1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast 10J1s1 XUMUYECKOTO AJIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XUMHUYECKasl peakuus, Kilaccu(UKauus peakuuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY J[UIsI COCTaBiCHHS (Hopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
Oonbllie TEPUOAbl, COOTHOCUTH O003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U pacTpeeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3zoo0pa3HbIX BeUIeCTB (BOAOpPOJAa M KHUCIOpPOAA), HPUTOTOBICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;rakMmyc, dheHondTanenH, METUIOPAHXK U JPYTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHUMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIM4ecKas pemeTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHUS (HOpMYyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIAacCy CO€IMHEHUN 1o ¢dopmyiaM, BHA XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3akona JI. U. Mengaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OOJdbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M MX COCIWHEHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3(P(HEKTy, M0 M3MEHEHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIDO H  MOJSIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYyJOBaHHEM, a TaKXe TMpaBWwia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JIEATETHOCTH — aHaJIHN3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, IKCICPUMEHT (peaqbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u K n JuekTpoHHbIE (HUGPOBbIE)
n/n TeM NMPOrpaMMbl Bcero OHTPOJILHLIC pakTiaecKue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK

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

YeJloBeKa

12 BemtecTBa 1 xumMmdeckue 15 1 bu6nmorexa LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTEIN HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmmnoreka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa. ITonstue o kuciorax 8 1 bubmmnoreka HOK

' U COJISIX https://m.eds00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK

' OCHOBaHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHU

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoauyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMoB.

Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepuoauueckuii 3aK0H U
Ilepronnueckas cucrema
XUMHYECKHX 3j1eMeHToB J[. 1.
MengeneeBa. CTpoeHue aroma

3.1

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c



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

Xumudeckas CB3b.

bubnunorexa LIOK

3.2 OxucnuTenbHO- 8 https://m.eds0o.ru/7f41837¢

BOCCTAHOBHUTCIILHBIC peaKHI/II/I

bub6nmoreka [IOK

Hroro no pasjeny 15 https://m.edsoo.ru/7f41837c
p 3 bubnunoreka LIOK

C3CPBHOC BpeMA https://m.eds00.ru/7f41837¢
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KoﬁﬂTpoanme HpﬁaKaneCKne 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [loBTOpEeHue u yrioyOnenue 3HaHUH 5 1 Bbu6mmotreka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMAIIHS. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmmnoreka [HOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
06
22 veweton VIA-rpyn. Cepa n e 6 Bu6miorera LIOK
' PYHIRL. 2-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mas XxapakTepuCTUKa XUMHUUECKUX
but6mmorexa [IOK
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a636
COCTMHECHUS
06
24 vewenton IVA-rpynm. Yrncpoxu : ) 2 Bu6mnorera LLOK
' . PYTIBL. po https://m.edso00.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no paszneny 25
Pa3nen 3. MeTasuibl 1 MX COeIMHEHHUS
3.1 O61ue cBoiicTBa METaIIOB 4 bubmaorexa LIOK

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



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

bubnmoreka [IOK

3.2 Baxneiime MetTamisl 1 UX COSIUHEHUS 16 https://m.edso0.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemecTBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 Bubmorexa HOK
. https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmorexa HOK

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

8 KUIIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpOHLHBIe H[%aRanecmde WIydeHHSI  00PA30BATENbHbIE
padoThI padoThI pecypesI
IIpenmer xumun. Pojib XUMHH B XXKU3HU
1 ‘lele(leeKa Temna u BemectBa. BBogHbII 1 bubumorexa [IOK
) ' https://m.edsoo.ru/ff0d210c
nHCTpyKTax 1o Th.
[ToHsTHE O METOIaX TIO3HAHUS B
xumui. Jlaboparopnas pabota Nel.
2 Wzydenue u onucanue GuU3NIECKUX 1 bubmiorexa LIOK
. https://m.edsoo.ru/ff0d227e
CBOMCTB 00pa3IiOB HEOPTaHUIECKUX
BEIIECTB.
[IpakTuueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U PUEMBI 1 bubnuoreka [IOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
Yucrtele BemecTsa U cmecu. CrnocoObl
aszneneHus cMmeceid. JlabopaTopHas
4 ga(;([)Ta No2. Uzyuenue cn<fco6§3 1 bubmorexa LOK
- . https://m.edsoo.ru/ff0d26ca
paszeneHus cMecei (C TOMOIIBIO
MarHuTa).
IT 6ora Ne 2
5 ((5;“;11‘1;‘3;: sc[:hI;Zce(:)I”:a(H; npuMepe 1 Eubmrorexa LIOK
8 . PHMED https://m.edsoo.ru/ff0d28c8
OUYHCTKH MTOBAPEHHOM COMM)»
6 du3nyeckne 1 XUMHYECKUE SBICHUS. bubmuorexa [JOK
XuUMHYEeCKasl peakus. https://m.edsoo.ru/ff0d37fa
[Ipu3naku u YCIIOBHS POTEKAHMUS Butmorexa LIOK
7 XUMUYECKHX peakuuid. JlabopaTopHas

pabota Ne3. Habmonenue pu3nveckux

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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A XUMHUYECKUX sABJIeHuil. HaOmronenue
Y OMHUCaHUE NPU3HAKOB MPOTEKAHUS
XUMUYECKUX PEaKIIUN Pa3HbIX THUIIOB.

8 ATOMBI U MOJIEKYJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 XuUMHUYECKHUe FJIEMEHTHI. 3HAK! bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
10 [IpocTsie 1 cr0XKHBIE BEIIECTBA bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6c
3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.
11 X;M;Iqr;cxla;ﬂﬂgog/[yna g:ne?-nll[{locg Eubmorexa IIOK
) https://m.edsoo.ru/ff0d2d50
ATOMOB XHMHYECKUX JIEMCHTOB
12 ATOMHO-MOJIEKYJISIPHOE YUYECHUE bubmorexa LIOK
https://m.edsoo.ru/ff0d2eae
13 OTHOcuTeNbHAs aTOMHAs Macca. bubnuoteka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas 1011 XMMHYECKOTO bu6mmoreka [JOK
3JIeMEHTAa B COCIMHECHUU https://m.edsoo.ru/ff0d350c
15 3aKOH COXpaHEHUsl MacChl BEIIECTB. bubnuotexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
o | e o pn BuGorsa 101
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
17 KosmuecTtBo BemecTtsa. MoJIb. bubmuorexa [JOK
MougsipHast macca https://m.edsoo.ru/ff0d5230
18 sewmecroa o ypasmerim XimcCKiX bu6morera LIOK
HeeTs yp https://m.edso0.ru/ff0d5708
peaxiuit
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneAUCT. OO0O0IICHHE 1 bubmuorexa [JOK

CHUCTEMATHU3aLUs 3HAHUH 10 TEME
«BermiecTBa U XUMUYECKUE PEAKLIUN

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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Kontponbnas padora Nel o teme

bubmuoreka [JOK

20 «BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Pa6ora nax ommbkamu. Bo3nyx —

21 cMech ra3zoB. Cocras Bo3ayxa. bubnmoreka [JOK
Kucnopon — anemeHt u npocroe https://m.edsoo.ru/ff0d448e
BelecTBo. O30H
du3nyecKne 1 XMMUYECKUE CBOMCTBA

22 KHCJIOPOJia (peaKIuu OKUCICHUS bubmnorexa LIOK

’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CniocoObl MoTy4eHUs KUCIOpOo/ia B
71a00paTOPUU U TPOMBIIUICHHOCTH.

23 IIprumenenue kuciopoaa. bubnuorexa [JOK
JlaGopaTtopnast pabota Ne 4. https://m.edsoo.ru/ff0d497a
O3znakomiieHHe ¢ 00pa3lamMu OKCHJIOB
Y OIIMCAHUE UX CBOMCTB.

TenoBoit 3 pexT xumuueckon

24 peaxkuuu, MOHATUE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUIX
T .

6| g e ), Busorsa 101

P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeA0TBPAIEHUS
IT 6ota Ne 3
26 «ﬁziTH:i;Keali I():?)63TZH:IC Krlld(z:;zMs a bubmorexa LIOK
1 1P poaa, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €TO CBOHCTBY

7 Bonopon — snemeHT u nipocroe bubnuoreka [IOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4ddo

28 dusnveckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHe 0 KUCIOTaX U COJSAX bubmorexa LIOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bI MoTy4eHus BOAOPOia B bubnnoreka [HOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[TpakTuueckas padota Ne 4 o Teme

bubmuorexa [JOK

31 «lomyserue u CO§HpaHHe BOAOPOE, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €r0 CBONCTBY
30 Mounsipabiii 00BEM razoB. 3aKoH bubnmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B 68
33 meueersa rasa no ero msccrrowy uGorexa LIOK
B My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HJIM 00BEMY
Berancnenus 00EM0B ra3oB 1o
34 YPaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubnmorexa LOK
N . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 DduU3nYeCcKue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuoreka [JOK
WMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
g | Bomkmepmopmen, Hamene B morea 10K
B p PbL. https://m.edsoo.ru/ff0d5b40
MaccoBast 10J11 BELIECTBA B pacTBOpE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroTtoBiieHHE PACTBOPOB C bubnunorexa [JOK
onpenenEéHHON MacCOBOW 10JIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIECTBAY
O00011eHNE U CUCTEMATU3ALIS
39 3HaHu# no teme «Kucnopoa. Bogopon.
Boma»
40 KonTponbnas padorta Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
Pa6 0 . O :
e Bunorosa LOK
’ T, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
42 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK

KHCJIOTHBIX, OCHOBHBIX 1 aM(l)OTCpHLIX

https://m.edsoo.ru/ff0d664e
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OKCH 0B

OcHoBaHU4: COCTaB, KJ'IaCCI/I(I)I/IKaHI/IH,

bubmuorexa [JOK

43 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonydyeHue 1 XMuMHYECKHE CBOMCTBA
44 ocHoBaHuil. JlabopaTtopHas pabota bubnmoreka [JOK
NeS. TlonyueHne HEPaCTBOPUMBIX https://m.edsoo.ru/ff0d67ca
OCHOBAaHMH.
Kucnotsr: cocras, knaccuduxarms, bubnuorexa [JOK
45
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
ITomydyenue 1 XUMHYECKHUE CBOMCTBA
kucinot. JlabopaTopHas padora Neb. bubnnoreka [JOK
46 . _
H3ydeHue B3auMOICHCTBHS KUCIIOT C https://m.edsoo.ru/ffOdfee2
MeTaJJIaMH, PEAKIIUN HEUTpaTu3aiuu.
47 AmboTepHbIe OKCUIBI U TUIPOKCHIBI
Conu (cpeanue): HOMEHKIATypa,
48 CHOCOéLII) HIE)J'I )eHI/I}I XI/IMI/I‘{ZEKI/IG bubmorexa LIOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenue
49 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnorexka [JOK
50 . .
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
51 O06o0menre U cucTeMaTru3aIus bubnuorexa [JOK
3HaHUHU https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 o teme
52 "OCH(I))BHLIC anccm HEOPraHUYECKUX Eubmrorexa LIOK
o p https://m.edsoo0.ru/00ad9ela
COCTMHEHU I
Pa6ora nag ommoOkamu. [TepBrie
53 HOTBITKH KJIACCU(DUKALIMU XUMHUECKUX bubnuoreka [IOK

aneMmeHToB. [lonsaTue o rpynmax
CXOJIHBIX 3JIEMEHTOB

https://m.edsoo.ru/00ad9ffa
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[lepuoauueckuii 3aK0H U
[Tepuoanueckast cucteMa XUMHUYECKUX

bu6mmoreka [IOK

>4 snemenToB JI. . Menpneneena. https://m.edsoo.ru/00ada52c
[Tepuoapl, TPyMITBI, TOATPYIIITHI
55 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [HOK
saep. M3oTomsl https://m.edsoo.ru/00ada342
Crtpoenue aie 0 e
TPOCHHE BIIEKTPOHHBIX 000104eK Bu6morexa LIOK
56 aToMoB 3JieMeHTOB [lepuoanueckoii _
https://m.edsoo.ru/00ada6bc
cucremsl . 1. MeHnaeneeBa
XapakTeprucTUKa XUMHYECKOTO
57 3JIEMEHTA MO €TI0 MOJIOKECHHUIO B bubmuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
58 JUIsl pa3BUTHS HayKu U nipaktuku. J[. U. bubnunorexa [JOK
MenpeneeB — y4€HbIN, MI€IATOT U https://m.edsoo.ru/00ada96e
rpaXTaHUH
O06001IeHne U CUCTEMaTU3AIIHS
59 3HaHI/I§l / Beepoccuiickas it (I)IBe O4Has Eubmorexa IIOK
p POBEp https://m.edsoo.ru/00adb33c
paborta
KonTponsHnas padora Ne4 o Teme
60 «Ctpoenue aroma. XUMHUYECKas bubnnorexka [JOK
cBs3by» / Beepoccwuiickas mpoBepoyHast https://m.edsoo.ru/00adb486
pabota
61 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
62 HNonnas xumudeckas CBSI3b bubmorexa [JOK
https://m.edsoo.ru/00adac34
63 KoBanenTHast nosnsipHast ¥ HeMoJsIpHas bubnnoreka [JOK
XUMHYECKasl CBS3b https://m.edsoo.ru/00adaab8
64 CTeneHb OKUCIICHUS bubmmorexa LIOK

https://m.edsoo.ru/00adae28
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65 OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIC 1 bubnmoreka [JOK
peaKuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
66 OKUCIUTENIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
0600
67 suamnit o ewe «Crpoctre atoa ) bumorexa LIOK
P ) https://m.edsoo.ru/00ad9ch2
XUMHYECKasi CBSI3b)
bubmuorexa [JOK
68 Tonosas koHTpONbHAT padoTa. 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
B Tema ypoka
n/n P Bcero Koﬁﬂ TPOTLHEBIC H%aKTquCKHe u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoTsI pecypesI
BBoanslii nHCTpYKTaX 1o Th.
[Tepnonueckuii 3aKoH.
1 HepnoinquKaﬂ cucreMa 1 bubmiorexa HOK
p https://m.edsoo.ru/00adb59%
XUMUYecKuX 35emMeHToB 1. 1.
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XEMI/I‘ICCKI/IX AJIECMEHTOB 1 bubmmorexa LOK
N https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccugukaius 1 HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

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

5 Knaccugukarus Xumuueckux 1 bubnnorexka [JOK
PEAKIHI MO Pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOM

7 €aKIuH HOHSII”)FI/IG 0 TOMOT€HHEBIX U 1 bubmiorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TE€TEPOTEHHBIX PEAKITHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

8 @DakTOophbl, BIUSIOLIUE HA CKOPOCTh 1 bubmuorexa [IOK
XAMHUYECKON PEAKIMHU U ITOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI

9 OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE 1 bubnmoreka [JOK

peaKiuu

https://m.edsoo.ru/00adcade
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CocraBneHue ypaBHEHUN
OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX

1 N
0 PEaKIM METOIOM JIEKTPOHHOTO
OastaHca.
Teopust 31eKTPOIUTHYECKON
11 I/IC(I))O na I/II/IpCI/IJ'IBHI)Ie U cira0ble Bubmorexa HOK
AucconyaiHy. https://m.eds00.ru/00adcd68
AIIEKTPOJIUTHI
12 HouHble ypaBHEHUS peaKIIUi bubumorexa [IOK
yp peaKil https://m.edso0.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
13 OCHOBAHHUI B CBETE IPEICTABICHUN bubmiorexa HOK
P VH https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
npeCcTaBIeHuN 00
3JICKTPOJINTUYECKON JTUCCOIHAITIH.
bu6mmoreka [JOK
14 JlaGopaTtopHnas pa6ora Nel. U3yuenue https://m.edso0.ru/00add8b2
MPU3HAKOB MPOTEKAHUS peaKluu
MOHHOTO OOMEHa B pacTBOpax
SIEKTPOJIUTOB.
15 ITousiTHE O THAPOINU3E COJIEH bubmiorexa HOK
P https://m.edsoo.ru/00add9d4
O00011eHNEe U CUCTEMATU3ALIS
16 3HAHUH «DJIEKTPOJINTUYECKAs bubnnorexka [JOK
qucconuranys. XuMAYECKUEe peakiuu https://m.edsoo.ru/00addd12
B PacTBOPAX».
IIpakTrueckas padora Ne 1.
17 «IE)GHICHI/Ie 31<cnpe NMEHTAJIBHBIX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3amau»
KontpoabHaas padora Ne2 o teme
18 «Snellz OJ'II/ITIfLIeCKaH HCCOLIHALIS bubmiorexa HOK
P A T(HATTHAL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIMH B PACTBOPAX)
19 Pabora Hax ommbkamu. Obmas bubnmoreka [JOK

XapaKTEpUCTHKA T'aJIOTEHOB.

https://m.edsoo.ru/00addfe2
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XUMHYECKUE CBOMCTBA HA MPUMEPE
xJiopa

Xnoposogopoa. CossiHast KUCIIOTa,
XUMHYECKHE CBOICTBA, MOJIyYCHUE,

bu6mmoreka [IOK

2 .
0 npumenexue. Jlaboparopuas pabota https://m.edsoo.ru/00ade104
No2. ITpoBeneHre Ka4eCTBEHHBIX
peaKkIui Ha XJIOPUI-UOHBI.
ITpaxTuueckas padora Ne 2 o Teme
21 «ﬁon eHuE COI?I}IHOP'I KHACJIOTBI Bubmioreka ITOK
i .. o ’ https://m.edsoo0.ru/00ade348
n3y4yeHue e€ CBONCTBY»
BrrunciieHus no ypaBHEHUSIM
22 XUMHUUYECKUX eal}fmﬁ €CJIA OJUH U3 bubumorexa [IOK
p > https://m.edsoo.ru/00ade488
pEareHToB J1aH B N30BITKE
23 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUY CEPBHI.
Haxoxnenue cepbl 1 €€ cOeqMHEHU I bu6mmoreka [IOK
24 N )
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
o5 CepoBoaopoi, cTpoeHue, Gpu3ndecKkre bubnuotexa [JOK
1 XUMHYECKHEe CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
dbusznyecKkrue 1 XUMUIECKHE CBONCTBA,
npuMenenue. Jlaboparopuas padota
26 NIZ3 IIpoBeneHue KEHCC’I;BCHHIZ)ﬁ bubmiorexa LIOK
=>- 1P https://m.edsoo.ru/00adea28
peakiuu Ha CyiIb(haT-uoH u
HaOI0/IeHUe TPU3HaKa eé
MIPOTEKAHUS.
XUMHUYECKUE PEAKIIUH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOI0 CII0c00a
P . bubnmoreka [JOK
27 MOJTYYCHUST CEPHOU KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHNE
OKPY’KaroIleH cpeibl COEAUHEHUSIMHU

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



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

cepbl

28 Brrunciienre MaccoBoi 1011 BbIXOAa 1 bubmuorexa [JOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA dJIEMEHTOB

29 V A-rpynisbl. A30T, paclipocTpaHeHHE 1 bubnmoreka [JOK
B IIpupoze, GU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBOMCTBA
AMMmuak, ero pu3zndeckKue u

30 XI/IMI/I‘IGC,KI/IG C(II;OI?ICTBa [MOJIy4YEHHE U 1 bubmiorexa HOK

? ¥ https://m.edsoo.ru/00adf004
MIPUMEHEHUE
Comu ammonwust. JlabopatopHas
pabota Ne4. TIpoBenenue
31 Ka4eCTBEHHBIX PEaKUil Ha UOH buGmorexa LIOK
P https://m.edsoo.ru/00adf004
AMMOHHUSI U U3YYCHUE TPU3HAKOB MX
MIPOTEKAHUS.
IIpakTrueckast padora Ne 3 mo Teme
32 «gon eHHe al\/II)MI/IaKa H3YVUYEHHUE €T0 1 bubmiorexa HOK
. yd » M3y https://m.edsoo0.ru/00adf180
CBOICTB»

33 A3oTHas KucioTa, e€ Gusndeckue u 1 bu6mmoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHMS B KAU€CTBE MUHEPAILHBIX

34 00peHnili. XuUMHYECKOE b 1 bubmiorexa LIOK
YA0OP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COEIMHEHUSIMH a30Ta
dochop. Oxcun dochopa (V) u

35 (1)00(%)0 pHaSI Kncf[n((I))Ta (1)(1)1/11)31/1(qe2:1<1/1e u 1 bubmorexa LIOK

P N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOYYCHHE
Hcnons3oBanue pochatos B
KayeCcTBE MUHEPAJIBHBIX YIOOpEHUH.
P YHOOP bu6mmoreka [IOK
36 3arpsi3HEHUE IPUPOTHON CpeIbl 1

docdaramu. JlabopatopHas padbora
NeS. IIpoBeneHne KaueCTBEHHBIX

https://m.edsoo.ru/00adfc20
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peakuuii Ha GpocdaT-uOoH, U U3YyICHUE
MPU3HAKOB MX MPOTEKAHUS

Yraepon, pacpoCcTpaHEHHUE B

37 npupoje, Gu3nIecKue 1 XUMHIECKUE Bubmorexa HOK
P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
38 XHMHYECKHE CBONCTBA. bubmuoreka [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKCcH0M yriepoaa (1V)
YronpHasa KUCI0Ta U €€ COJIH.
JIaGoparopnas pabora Ne6.
39 I1 OBEL[GHII)/IC Kali)leCTBeHHLIX eakuuit bubumorexa [IOK
P P https://m.edsoo.ru/00ae006¢c
Ha KapOOHAT MOH U U3Yy4YEHUE
MIPU3HAKOB UX NMPOTCKAHHUS.
[TpakTiueckast pabota Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa. bubnnoreka [JOK
40 .
KavecTBenHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
non"
IlepBoHavanbHbBIE MOHATHS 00
41 0 rpaHquCKHx BEIIECTBAX KaK O Bubumorexa [IOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIIIepoa
42 Kpemuuii u ero coequHenus Bubmzorexa LIOK
P 2 https://m.edsoo.ru/00ae080a
[Ipaktruueckas pabota Ne 5. Pemienne
43 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuotexa [JOK
«BaxkHelnme HeMeTaIbl ¥ UX https://m.edsoo.ru/00ae0bf2
COETUHEHMA
KonrpoabHasg padora Ne3 mo teme
44 <<Ba>1<11){e171mne I})IeMeTannm " UX Bubmzorexa LIOK
https://m.edsoo.ru/00ae0el18
COETUHEHMA
Pabora Hazg ommbokamu. OOmas
A o bubmuorexa [JOK
45 XapaKTEePUCTUKA XUMUYECKHUX

9JICMCHTOB — MCTAJIJIOB.

https://m.edso0.ru/00ae103e
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Mertannuueckas cBs3b U
MeTaJUIMuecKasi KpucTauinueckas
pemérka. @u3n4ecKre CBOMCTBa
METAJIJIOB

XMMHYECKHE CBOMCTBA METAJLJIOB.

46 DIEKTPOXUMHUYECKUI P Bubmzorexa LIOK
POXHM P https://m.eds00.ru/00ae1156
HANPSDKEHUH METaJIOB
OO6mrme crnocoObl MOTyYeHHS
.C .B
q | e Crae B B LOK
M peakiiu, https://m.edsoo.ru/00ael1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
IPUMECH
48 [TonsiTHE O KOPPO3UHU METAIIIOB. bubmorexa LIOK
https://m.edso00.ru/00ael1278
bubmuorexa [JOK
49 Ilenonpie MeTaIb! https://m.edsoo.ru/00ael4b?2
50 OKcubl U THAPOKCUJIBI HATPUS U bubnunorexa [JOK
KaJnusg https://m.edsoo.ru/00ael4b?2
51 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
Bakueinme coefMHEHNUSA KAJILIHA.
JIab 6ota Ne7.
52 Tipovercrme xasccTpeHX peakiui BuGmorexa LOK
POBCA peakil https://m.edsoo.ru/00ael5e8
Ha MOHBI MarHus, KaJabLHsI U
OTMCAHNE TTPU3HAKOB MX TIPOTEKAHUS
53 JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmorexa [IOK
YCTpPaHEHHUS https://m.edso00.ru/00ae1886
IIpa eckast pabora Ne 6 mo Teme
54 "}IlZéI;ch;ICT: BﬂOpBI I/ITMCTO 1;[ eéT ! bubmiorexa HOK
" A 8 https://m.edsoo.ru/00aelae8
yCTpaHCHUS
55 P ONy—— bu6mmoreka [IOK

https://m.edsoo.ru/00aelc64
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AmMdoTepHbIE CBOMCTBA OKCHIA U
ruapokcuaa. JlaboparopHas pabora

bu6mmoreka [IOK

56 Ne8. UccnenoBanue ampoTepHBIX https://m.edsoo.ru/00aelc64

CBOWCTB T'MAPOKCU]IA aTFOMUHUS.
bubmuoreka [JOK

S7 Keneso https://m.eds00.ru/00ae1d86
Oxcuipl, THAPOKCHUIBI U COJIU JKele3a
(1) u xene3a (111). JTabopaTopHast

59 pabota Ne9. [IpoBenenue bubnuorexa [JOK
Ka4ueCTBEHHBIX PEaKIMi HA HOHBI https://m.edsoo.ru/00ae35e6
xenesa (1) u sxenesa (111), onucanue
MPU3HAKOB MX MPOTEKAHUS.
[IpakTuueckast padora Ne 7. Pemenue

59 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«BaxkHenmme MEeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHA, €CITH OJIUH U3

60 peareHToB JIaH B U30BbITKE WIN bubnnorexka [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa MPOAYKTA
peaKkun
O00011eHre U CUCTEMATU3ALIS

61 3HaHUM 1o TeMme «BaxkHeiine
METAJIIBI U MX COCTHMHEHUS

62 ['ogoBast KOHTpOJIbHAS paboTa.
Pabora Hag ommbkamu. Bemecta u

63 MaTepI/IaJ'II;ZIl B HOBC@)IHeBHOII:/]'Il KHU3HH bubmorexa [IOK

https://m.eds00.ru/00ae3f50

YeloBeKa

64 XHUMHUUYECKOE 3arps3HEHUE bubnnoreka [JOK
OKPYKaIOIIei cpeibl https://m.edsoo.ru/00ae4270

65 Ponb xumuu B permeHnn bubnmoreka [JOK

HKOJIOTHYECKUX MPOOIeM

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



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

N bu6mmoreka [IOK
66 O06001IeHre U CUCTEMAaTU3aIis 3HAHUI 1 https://m.edsoo.ru/00ae0d0a
67 O06o001IeHNEe U CHCTEMATH3ALIHS 1 bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
68 Hrorosoe nosropenue. 1 https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOT'0 00111eT0 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

1.3

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKUX TMOHSTHUN: aTowm,
MOJIEKYJIa, XHMHUYECKHH OJJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJIsipHAs Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBas JOJi1 XUMHUYECKOTO
AJIEeMEHTa B COEAMHEHUH, MOJISIPHBIM 00BEM, XMMHUYECKAs PEaKIus,
KIacCU(pUKALMA  peaKIHil: peakuud  COCAMHEHUS,  PEaKIHH
pa3joXKeHUs, pEaKlUu 3aMEIICHUs, PEaKIMH OOMEHa, 2JK30- |
SHAOTEPMUYECKUE PEeaKIMUH, TeroBoi 3¢ (HeKT peakiuu, pacTBOp,
MaccoBas J10JIs BEIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

WJUIFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHWUYECKUX IOHATUH H
IIPUMEHSATH 3TU NOHATHUS IIPU ONHCAHUM BEILIECTB U UX MPEBpAIICHUN
MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (OpMyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

14

pacKpbIBaTh  CMBICI  3aKOHOB  COXpPAHEHUS MAacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YYEHHs, 3aKOHa
ABoraapo

1.5

1.6

ONpeNeNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUSIX

KJIaCCU(UIUPOBATh XMMHUUYECKHE pPEaKIuu (M0 4YHCIy U COCTaBy
YUYacCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAacChl
BEILECTB

1.8
1.9

1.10

2.1

BBIUHCIISATH MAcCCOBYIO JIONIO XMMHUYECKOTO JJIEMEHTa 1Mo (opmyre
COEIMHEHN,

BBIYUCIIATH MACCOBYIO JIOJIFO BEHIECTBA B PACTBOPE

MIPUMEHATh €CTECTBEHHOHAYUYHBIE METOJbI MTO3HAHHS — HAOJIOCHHE,
U3MEpEHNUE, MOJIETIMPOBAHHUE, OKCIIEPUMEHT  (peabHBIH u
MBICJICHHBIN )

ITo Teme: «BaxHeiiire npeaCTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

pPaCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSATHH: OKCHun,
KHUCJI0Ta, OCHOBAaHUC, COJIb

2.2

OIIPEIETIATh MPUHAUIC)KHOCTh BEUIECTB K ONPEACIEHHOMY KIIaccy
COEMHEHUH 1o Gopmynam

2.3

K.HaCCI/I(pI/IL[I/IpOBaTB HCOPTraHUYCCKUC BCIICCTBA




2.4

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
BEIIECTB Pa3JIMYHBIX KIJIACCOB, MOJTBEPKIasi ONHUCAHUE MPUMEpPAMH
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUCECKUX PEAKIIUI

2.5

MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOT'0 COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUSI XUMHUYECKHUX
MIPEBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

2.6

CJIeZIOBaTh IpaBHJAM  II0Jb30BaHUS XHUMHYECKOH TMOCYIOH U
71a00paTOpHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWIIaM OOpAIICHUS C
BEIICCTBAMH B COOTBETCTBHHM C HWHCTPYKLHUSMHU I10 BBIOJHEHHIO
1ab0PaTOPHBIX XMUMHYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHHIO
ra3o00pa3HbIX BeMIECTB (BOAOPOAA W KHUCIOPOJA), MPHUTOTOBICHHIO
pacTBOpPOB € ONPEACIEHHONM MacCOBOM JOJIEW PACTBOPEHHOIO
BEIIIECTBA, INITAHUPOBATH U MPOBOJIUTH XUMUYECKUE IKCTICPUMEHTBI 110
pacro3HaBaHHUIO PACTBOPOB IIENIOYEH © KHUCIOT C TIOMOIIBIO
UHAUKATOPOB (JakMmyc, ¢heHondranert, MEeTUIOPAHXK U IPYTHe)

2.7

IMIPpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYSCKOHN pCaKuu

3.1

3.2

3.3

[To Teme: «llepumomuueckuii 3akoH u Ilepumommyeckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtomoB.
Xumnueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINH

PaCKpBIBATL CMBICJI OCHOBHBIX XHMHUYCCKHX MTOHSATHH: AApO aroma,
3J'IeKTp0HHBII71 clIou aToMa, aToMHasa 0p6I/ITaJ'IB, paauyc aroma,
XUMHYCCKasd CBA3b, IOJsIpHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HOH, KA4THOH, 4HUWOH,
CTCIICHb OKUCJICHUA

KJIaCCU(PUITUPOBATh XUMUYECKHE DIIEMEHTHI
ONUCHIBATh W XapaKTepH30BaTh TaOnuuHyo ¢Gopmy Ilepumommnueckoii
CHUCTEMbl XMMHYECKUX DJIJIEMEHTOB: pa3jIMyaTh IOHATHUS «TJIaBHAs

noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJbley U «OOJbIINe) MEePHOIbI

3.4

3.5

packpbiBaTh cmbicn Ilepuoguyeckoro 3axkona J[.M. Menneneesa:
JIEMOHCTPHUPOBATh NOHUMAaHUE NEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX DIEMEHTOB OT UX MOojJoxeHus B Ilepuoanueckoi
CUCTEME

COOTHOCHUTD 0603Ha‘IeHI/I$I, KOTOPEIC UMCIOTCA B Ta6J'II/IIIe
((HepI/IOI[I/ILIeCKaSI cucrema XHUMHUYCCKUX 9JICMCHTOB I[I/I
MeHneneeBa» C YHUCIIOBBIMHU XaApPaKTCPHUCTHUKAMH CTPOCHHUA aTOMOB
XHUMHUYCCKUX OJICMCHTOB (COCTaB u 3apdan  saapa, 06]].[66 YHCJII0
9JICKTPOHOB U PACTIPCACIICHUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpEeNATh  CTENeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COECTUHEHUIX

OTpEeNeNsATh BUJl XUMHYECKOW CBsI3W (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSAX

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus




ITo Teme: «BemecTBo U XUMUYECKash PEaAKIUs)

11

pPacKpbIBaTh CMBICJII OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJINTHI, HEIJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs AMCCOLMALIMS,
peakIMu HMOHHOrOo OOMEHa, KaTajlu3aTop, XMMHYECKOe pPaBHOBECHUE,
oOpaTtumble u HEoOpaTHUMbIE peaxkuuu,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEID,
BOCCTAHOBUTEINIb, OKHUCIEHME M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aM(pOTEepHOCTh,  XMMHUYECKas  CBA3b  (KOB&IEGHTHAs, HWOHHai,
METAJUINYECKasd), KPUCTAJUIMYECKAas pEHETKa, CILIaBbl, CKOPOCTb
XUMHUYECKON PEAKIINU

1.2

13

14

HIUIFOCTPUPOBATL B3dHMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
IMPUMCHATDH 3TU MMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaHIGHI/Iﬁ

COCTABJIATH ypaBHeHI/Iﬂ 3JICKTp0JII/ITI/I‘-IeCKOI>'I Jucconmuanuu KHUCIIOT,
HIeJIoueit M COJIeH, TMOJIHBIE W COKpANIEHHBIC YpPaBHEHHS pPEaKI[Hid
HOHHOT'0 0OMeHa

paCKpI)IBaTI) CYIIIHOCTL OKHNCIIUTCIbHO-BOCCTAHOBUTCJIIBbHBIX peaKHI/Iﬁ
[IOCPEICTBOM COCTABIICHHUS SJIEKTPOHHOTO OallaHCca dTHX PeakIuii

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

Ilo Ttemam: «Hemeraiuibl U uUX coequHeHUsI» U «MeTalipl U HUX
COEIUHEHUS

2.1

2.2

XapaKTepu30BaTh (ONUCHIBATh) OOLIME U CHIEU(PUUECKUE XUMUUECKUE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, IOATBEPXkKIasi ONHUCAHHE
IIpUMepaMu MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKLnn

COCTaBJIATHL YPAaBHCHUSA peaxunﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX TPEBPAIICHUN B pa3IMUHBIX
YCIIOBHSIX

2.4

2.5

3.1

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
1a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

MPOBOJAUTh PEAKIMHU, IOJATBEPKAAIONIME KAUYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHU-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

[To Teme: «XuMuUs 1 OKpy>Karomas cpeaar

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux noHarwil: [IJIK
BEILIECTBA; KOPPO3US METAIIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpaIli MBICIUTENBHON JESTENbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,
BBISABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBA3EN — Il U3YUCHUA
CBOWMCTB BEIIECTB M XUMHYCCKHX pEAKIIMi, €CTCCTBCHHOHAYUYHBIC
MCTOAbI IIO3HAHHUA — HaGHIOIICHI/IC, HU3MCPCHUC, MOACINPOBAHUC,
AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )




8 KVIACC

ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

HCpBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

11

[Ipenver xumuu. Poiap XuUMuM B JKM3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperaTHoe COCTOSTHUE
BEIIECTB

1.2

IlousTue o METOJax ITO3HAaHHA B XMMHHU. Yucteie BC€IICCTBA U CMCCH. CnocoObl
pa3aciicHus cMmeceit

1.3

14

ATOMBI M MOJIEKYJBl. XUMHUYECKHE 3JeMEHThl. CHMBOJBI XUMHYECKHX
351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JI€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JI€MEHTa
B COCAMHCHUU

1.5

KonnuectBo BemectBa. Moisb. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl W YHCIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCIUHECHUM

1.6

Pusnyeckue U XMMUYECKHUE SIBICHUA. XUMUYECKass pPeakuus U €€ NPU3HAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYecKre ypaBHeHus. Kiaccupukarms
XMMUYECKHUX peakii (COeAMHEHUs, Pa3JIoKEeHUs, 3aMelleHus, 0OMeHa)

1.7

2.1

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MpaBUIaMU
paboTel B saboparopuu U nOpuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3yuy€HHUE M ONUCaHhe (U3MUYECKUX CBOMCTB 00pasloB
HEOpPraHMYeCKUX BeUIecTB, HaOmojeHue (usnyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJ1a, pPAaCTUPAHUE caxapa B CTYIIKE, KMUIIEHWE U KOHJAEHCAlUs BOJAbI) U
XMMUYECKUX  (TOpeHHe CBeYd, IMPOKAJIMBAaHUE MEJHOM  IPOBOJOKH,
B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBIEHWW, HAOMIOJICHUE W OIHUCaHUe
NPU3HAKOB MPOTEKaHMWs XMMHUYECKMX peakuui (pasjioxkeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUIOM Oapusi, pasjioKeHUE
rugapokcuia Meau(ll) mpu HarpeBaHuu, B3aUMOJIEWCTBHUE Kele3a ¢ PacTBOPOM
comm meau(ll), n3yuenne cmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
bunbTpoBaHMUE, BBIMMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus), MpoBeleHUE
OUYMCTKHU MTOBAapEHHOI coM, HAOJI0/IEHUE U ONTUCaHKUE PE3YJIbTaTOB MPOBEICHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacCChl, CO3JaHUE MOJENen
MOJIEKY (IIIapOCTEP>KHEBBIX )

Baxnelimue npencraBuTenn HEOPraHMYeCKUX BEIIECTB

Bo3ayx — cmech rasos. CocraB Bo3ayxa. Kucimopon — sneMeHT M IpocToe
BemiecTBo. HaxoxkeHue Kuciopona B NMpHUpone, (PU3NYECKHEe M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. Ilpumenenue kuciaopona. CriocoOb
MOJYy4YeHUsI KHUCIIOpoJa B JIAOOpPAaTOpPUU U MPOMBIILIEHHOCTH. Kpyrosopor
Kucinopoza B npupoze. O30H — aoTponHasi MoaAUpUKALMS KHCI0pOoaa

2.2

TennoBoii 23GHeKT XMMUIECKON peakiny, TEPMOXUMUICCKHAE YPaBHEHHUSI, IK30-
Y DHAOTEPMUYECKUE PEaKUK. TOIUIMBO: yrojib U METaH. 3arpsA3HEHNE BO3/1yXa,
YCUJICHHE TTAPHUKOBOTO 3 (deKTa, pa3pylIeHHe 030HOBOTO CIIOS

2.3

Bomopon — aneMeHT M mpocToe BemiecTBO. HaxolkieHwe BOIOpoaa B TPHUPOJIE,
du3nUecKre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TOTYYEHHUS.




Kuciotse! 1 comm

2.4

Monsipablii 00bEM ra3oB. PacuéThl 0 XUMHUYECKUM YpaBHEHHSIM

2.5

2.6

®dusznyeckrue CcBoMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpBIL.
Hacepiiennsle U HEHACHIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBass fons  BemiecTBa B pacTBope. XHMHUYECKHE CBOICTBa BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKHM3HU uenoBeka. Kpyrosopor
BOABI B MpuUpoJe. 3arps3HeHHe MNPUPOAHbIX BoA. OxpaHa M OYHMCTKA
MIPUPOJTHBIX BOJ

Knaccudukanus Heopranmdeckux coenuneHuit. Okcunbl. Knaccudukanus
OKCHJIOB:  coJieoOpa3yromiiue (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) U
HecosieoOpazyrone. Homenknarypa okcuaoB. dusznueckue M XUMHUYECKHE
cBoiicTBa okcuaoB. [lonydyeHne okcuaoB

2.7

OcnoBanus. Kiaccudukauus ocHOBaHMA: MIEIOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenkiiarypa ocHoBaHnii. DHU3NYECKNEe U XMMHUYECKHE CBOMCTBA
ocHoBaHuH. [lonyyenne ocHOBaHuU

2.8

2.9

Kucnorsl. Knaccugpukamus kucnor. Homenkiatypa kucinor. ®@usudeckue u
XUMHYECKHE cBOMcTBa KHCIOT. Psag aktuBHoctu MetawioB H.H. bekerosa.
ITony4yenue kuciaor

Comu. Homenkinarypa cosneil. @usznueckrue M XUMHUYECKHE CBOWCTBA COJIEH.
[Tonyuenue conent

2.10

I'eneTnyeckas CBA3b MECIKAY KiIaCCaMH HCOPIraHUYICCKUX COEIUHECHUM
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XVWMHUYECKUH  DKCHEPUMEHT: KayeCTBEHHOE OIpPEACICHUE  COACpNKaHU
KHCIIOpOJla B BO3JyXe, IOJIyueHUE, coOMpaHue, pacro3HaBaHUE U H3Yy4EHUE
CBOWCTB KHCJIOPOAA, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIOM U
yCIIOBUSI BOBHUKHOBEHUS M MpeKpalleHus ropeHust (rmoxkapa), 03HaKOMJIEHHUE C
o0pa3llaMl OKCHJOB M OIMCaHME HUX CBOICTB, NOJydeHHe, coOupaHue,
pacrio3HaBaHME W H3Y4YE€HHME CBOMCTB BojaOpoAa (FOpeHHE), B3aUMOEHCTBHE
Bojiopofa ¢ okcunoMm Menu(ll) (Bo3MoXKHO HCTIONB30BaHKUE BUCOMATEPHAIIOB),
HaOmo/ileHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeTaylaMH (HaTpUeM U KaJbLHeM)
(BO3MOXKHO HCHOJb30BaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PaCTBOPOB
KACIOT M IIeJoYeil C IOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OOpaslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHHE W3MEHEHUs
OKpPacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILNEJIOYEH, H3y4YeHUe
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peaKIMi HEUTpaIN3allii, IOJyYEHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJHOr0 MeTajula JpPYyrdM M3 pacTBopa COJIM, pEIIeHHe
DKCIIEPUMEHTAIbHBIX 3a/ad Mo TeMe «BakHelmmMe Kiacchl HEOPraHMYECKUX
COECIUHEHUI

[lepuonnueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.M. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble TOMBITKM KiIacCU(UKALUU XUMHUYECKHX d>JeMeHTOB. [lonsaTne o
Ipynnax CXOJIHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJLIbL,
rajJloreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT am@oTepHbIe
OKCHJIbI U TUAPOKCHUIBI




3.2

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKuX 3memMeHToB .M.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEpUOAHAS (dopmbI
[lepuonnueckoit cuctembl xuMuueckux anemeHtoB [[.M. Menneneesa.
Ilepuonsl u rpynnsl. PU3MYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB
MepUOoJia U TPYIIIbI dJIEMEHTa

3.3

3.4

3.5

Ctpoenune atomoB. CoctaB aToMHbIX sifiep. M3otomnbl. DinekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JI0YeK aToMOB TepBbIX 20 XHUMHUYECKUX DIEMEHTOB
[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO
3JIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAIMYECKUX MU HEMETAUIMYECKUX CBOMCTB MO TpyIlmnaM M TEpUoaaM.
3unauenue [lepumoauueckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB JJiA pa3BUTUA Hayku W npaktuku. .M. MenneneeB — yu€Hbld U
rpaXIaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass U HEMOJIAPHAs) CBS3b.
DIeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b

3.6

3.7

Crenenp okucieHusa. OKHCIMTEIFHOBOCCTAHOBUTEIIBHEIC pCaKIuu. Hpoueccm
OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUH S3KCIIEPUMEHT: M3y4YeHHe OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHUCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LIeJI0YeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3yiokKeH!s, COETUHEHHS)

9 KIIACC

Kon

ITpoBepsieMblii JJIEMEHT COJePKAHUS

1

BemectBo 1 XumMu4deckas pcaKknus. HOBTOpeHI/Ie

11

1.2

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB NEPBBIX TPEX MEPUONOB, KaJIWs, KalbUUS W HX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHHEM 3JIeMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM HX aTOMOB

CtpoeHne BemecTBa: BHUIbI XHUMUYECKOW CBSI3M. THIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTAIIIMYECKOW PEIETKU
1 BUJA XUMHU4YecKon cBsi3u. Kiaccudukanus 1 HOMEHKIaTypa HEOpraHUIeCKIX
BelleCTB (MEXIyHApOAHAas U TpUBHaJbHAs). XUMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K  PAa3jJUyYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,
TEHETUYECKas CBS3b HEOPTAHUYECKUX BELIECTB

13

Knaccuukanus XMMUYECKHX peakIMid M0 pa3IMyHbIM MPU3HAKaM (110 YUCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3¢¢eKTy, Mo
W3MEHEHHIO CTENeHEeH OKHCICHMS XMMHUYECKHX 3JIEMEHTOB, 110 OOpaTHUMOCTH,
[0 y4yacTHUIO KaTaju3aTopa). OK30- U DHIOTEPMUYECKHE PpeakluH,
TEPMOXMMHUYECKHE ypaBHEHUs. [[oHATHE O CKOPOCTH XUMUYECKON peaKuu

14

[Tonatue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX M T€TEPOTEHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHMYECKOH pEaKIUW U TOJOXKECHUE
XMMHYECKOTO PaBHOBECHS

1.5

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  pEaKiui, ANEKTPOHHBIN OanaHc




OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBieHue  ypaBHEHUH
OKHUCIUTCIIPHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BaHHCM MCTOJA
AIEKTPOHHOTO OaslaHca

1.6

Teopust 3ME€KTPOIUTUYECKON AUCCOLMALMM. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTI/IOHbI, aHMOHBL. MexaHu3m Aucconuan BEICCTB C pa3IMdYHbIMU BUJIaMH
xuMuyeckol cBsa3u. Crenenp nuccouuanuu. CuiibHbIE U ca0ble 3JIEKTPOJIUTHI.
Peakium moHHOrO OOMeHa. YCIOBHS NPOTEKaHUS PEAaKLUUii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHBIE HMOHHBIE ypaBHEHHMs peakiuil. CBoilcTBa KHUCIOT,
OCHOBAaHMH W COJIEl B CBeTe TPEACTABICHUNH 00 3JIEKTPOIUTUYECKON
aucconnanuu. KauecTBeHHble peakliuu Ha MOHBL. [IoHsATHE 0 rupoin3e coeit

1.7

2.1

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISMH KPUCTATUTMYECKUX
PEImETOK HEOPTaHMYECKUX BEUIECTB — METAJUIOB M HEMeTaluloB (rpadura u
anMasa), CIIOKHBIX BELIECTB (XJIOpUAa HATpHs); MCCIICAOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHMHUYECKOW peaKkIuu OT BO3IACUCTBUS Pa3IHUHBIX (PAKTOPOB;
UCCIIEIOBaHHE  DJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIECTB,  Ipolecca
IUCCOLMALUN  KHCJIOT, INeJoue u cosedl  (BO3MOXKHO —MCIHOJIb30BaHHE
BU/ICOMATEPHAIOB); MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIUX IPH3HAKU
MPOTEKaHHs peakuii HOHHOTo oOMeHa (00pa3oBaHUE OcajKa, BBIICICHUE Ta3a,
00pa3oBaHUe BOJIbI); OIBITOB, WIUTIOCTPUPYIOLUIUX INPHUMEPHI OKHCIHTEIBHO-
BOCCTAHOBUTEJbHBIX PEAaKUMN (FOpEHHE, PEaKLUN PAa3JI0KEHUsI, COCIUHEHUS);
pacno3HaBaHHE HEOPraHWYECKUX BEIIECTB C MIOMOIIBI0 KAYECTBEHHBIX PEaKIUi
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamis! n ux COCIMHCHUA

OO6mass xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE C MeTaljlaMH, HEMeTajulaMu, Iiesnodamu). XJIOpOBOJIOPOA.
ConsiHas KMCIIOTa, XUMUYECKHE CBOMCTBA, NOJIy4eHHUE, NpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4eJOBeKa. BakHelmme XJIOpUIbl U UX
HAaXO0X/EHHUE B IPUPOJIE

2.2

2.3

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHBIE CTeTeHN oKucieHus. CTpoeHne U (pu3nyeckre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpOJa M Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIUU
KUCJIOpoJa U cepbl. XUMHUYECKUE CBOMCTBAa cepbl. CepoBOIOPOJ, CTPOECHHUE,
¢usnyeckue W XuUMHUYeckue cBOMCTBa. OKCHIBI cepbl KakK MpeACcTaBUTENH
KHCJIOTHBIX OKCHIOB. CepHasi KHCIOTa, (PM3MYECKHe M XUMHUYECKHE CBOICTBA
(oOmrme Kak MpencTaBUTENs Kjacca KUCIOT U cnenuduyeckue). XuMHUUECKUe
peakiyu, JIeKale B OCHOBE MPOMBINIICHHOTO croco0a IMOydeHHsI CepHOU
kucaoThl. Ilpumenenne. Conu CepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ COeAMHEHUI B mpupoae. XUMHUYIECKOe
3arps3HEHUE OKPYKAIOIIeH Cpe/bl COCAMHEHUSIMHU Cepbl (KHCIOTHBIE TOXKIHM,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHHS

OO6mass xapakTepuctuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUS. A30T, pacipOCTpaHEHUE B IIPUPOJE,
(dbuzmvecKkrue U XMMHUYECKHe cBolicTBa. KpyroBopot a3ora B mpupoje. AMMHAK,
ero ¢u3nMvecKue W XMMUYECKHE CBOMCTBA, MOJydyeHHue W mpumeHeHue. Comu
aMMOHHUS, UX (U3NYECKHe M XMMHUYECKHE CBOWCTBA, IMpPUMEHEHHE.
KauectBenHnasi peakiiusi HAa MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ MOJyuYeHHE,
(bu3nvyeckne W XUMHUYECKHE CBOWMCTBa (0OIIME Kak MpEeJCTaBUTENs Kiacca




2.4

KHCJIOT M crnenuduueckue). Mcrnonp3oBaHue HUTPATOB M COJICH aMMOHHUS B
KayecTBE MHUHEPAJBbHBIX yJOOpEeHUI. XUMHUECKOE 3arpsi3HEHHE OKpY’Karomien
Cpebl COEIUHEHUAMU a30Ta (KUCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, M0YBbI
1 BOJJOEMOB)

®ocdop, amnorponusie Mogudukanuu (ocdopa, puznIecKkne U XUMUUYECKUE
ceorictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qunyeckue u
XUMHYECKHE CBOHCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe
MUHEPAIBHBIX YI00pEHUIA

2.5

OO6mas xapaktepuctuka 3jeMeHTOB |VA-rpynmbl. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHBIE CTETNEHW OKUCIEHHUS. YTJIepol, auIOTPOITHBIC
MOIU(UKAIK, PACIPOCTPAHEHUE B MPHUpPOJE, (U3NYCCKHE M XUMHUYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
X (usnyeckre W XUMHUYECKUE CBOMCTBA, JCHUCTBUE HAa JKUBBIC OpPTaHU3MBI,
MOJIy4CeHUE U TIPUMEHEHHUE. DKOJIIOTUYECKUE TPOOIEMBI, CBA3aHHBIC C OKCHUIOM
yraepoaa(lV); rumoresa riao0anbHOrO MOTEIUICHUS KIMMaTa; HMapHUKOBBIM
apdekr. YrompHas KUCIOTAa W €€ CONMM, WX (PU3NYCCKUE W XUMHUYCCKHE
CBOWCTBa, NOJY4YCHHUE U NpuUMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, IPOMBIIUICHHOCTH H
CEIIbCKOM XO03SICTBE

2.6

2.7

2.8

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHCHHSIX
yriaepojaa (MeTaH, 3TaH, STWJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumuyeckoe crtpoeHue. [loHsaTHe O OHMOJIOTHYECKH
BAXKHBIX BCIIICCTBAX: )I(I/Ian, 6en1<ax, er'IeBOI[aX — "N HUX pOJ'II/I B JXHW3HU
yernoBeka. MarepuanbHOe E€QUHCTBO OPraHUYECKUMX W HEOPraHMYECKUX
COeIMHEHNH

Kpemuuii, ero ¢usnyeckue ¢ XHUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npumenenne. CoennHeHuss KpeMHHUs B mpupoze. OOmue mpenctaBieHHst 00
okcune kpemuusi(1V) u kpemHueBoii kuciiore. CHIIMKATBI, UX UCIIOIB30BaHUE B
OBITY, MEIUIIMHE, IPOMBIILICHHOCTH. BaxKHeHIIe CTpOUTEIbHbIC MaTEepPHaJIbl:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eToH. I[Ipobremsbl Oe3omacHOTroO
HCIIOJIb30BAHUS CTPOUTEIILHBIX MATEPUAIIOB B IIOBCEIHEBHON KU3HH

XUMUYECKUN SKCIIEPUMEHT: H3Yy4Y€HHE O00pa3loB HEOPraHUYECKHUX BEIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HX TMPOTEKAHUS; OIMBITHI, OTpaXkarolle
¢usnyeckue U XMMUYECKHe CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00pasliaMu XJIOPUJOB
(rajoreHn1I0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COCJUHEHUSIMHU
(BO3MOXKHO HCITOJIB30BaHWE BHUJCOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
oOyIJIMBaHUsS caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayecTBEHHOW peakuuu Ha Ccynb(paT-uoH U HaONIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3UUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHANIOB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyUeHUE, COONpaHne, paclo3HABaHHUE U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHMS U (ochar-uOH M U3ydEHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPHUPOBAHHOW a30THOM KUCIIOTHI C MEIBIO (BO3MOKHO
UCIOJIb30BAHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNeHl KpUCTAIUIMYECKHX
peméTok anmaza, Trpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azicopOLIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJY4YCHUE, COOMpaHHe, paclio3HABAaHHE M HM3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYeHHE NPHU3HAKOB KX IPOTEKAaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHeHIne HeMeTauTbl U UX COCAHMHCHUS

MeTtamisl 1 BX COCAUHCHUA

3.1

OOwiast XapakTepuCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHUX dieMeHToB J[.1.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsi3b U
METaJJIMYecKasl ~KpUCTauIMyeckass pemeérka. ODJIEKTPOXUMUYECKUH  psf
HaIPSDKEHUN METAJITIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0Imue croco0bl MOTYYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBILIIEHHOCTH

[lenouynsle Mertasuibl: nosiokeHue B llepuonnyeckoil cucreMe XHMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbI U
THJIPOKCUABI HAaTpus U Kaius. [IpuMeHeHHe IIeJOYHbIX METaJIOB U HX
COCTUHEHUN

3.4

[lenouHo3eMenbHbBIE  METAIBl MarHuii M KajblLMH:  MOJOXEHHEe B
[Iepnonnueckoi cucreme XuMudeckux 3imeMenToB [[.1. MenzeneeBa; ctpoeHne
X aTOMOB; HaXOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMICTBa
MarHus W Kaublius. BaxkHelinne coequHeHus Kaiblus (OKCHJ, THIPOKCH,
coin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!

3.5

3.6

AmomMuHuil: nonoxkenue B Ilepuoauyeckoll cUCTEME€ XMMHYECKHX 3JIEMEHTOB
JI.. MenzaeneeBa; CTpOCHHE aToMa; HaxoxkaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA
AITFOMUHUA

Keneszo: nonoxenne B [lepronnueckoi cucremMe XUMU4YecKux snemMentos J[.1.
MenzeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBa >xene3a. Okcuipl, ruapokcuabl u coiu sxenesa(ll) u
xene3a(lll), ux cocras, cBOICTBa U MOTyUeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMHi METalJIOB U CIUIABOB,
X (pu3nueckuMH CBOMCTBAMHM; U3YyYEHUE Ppe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXHO MCIIOJIb30BaHUE BHUJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUS  OKCHJAa KalblMsg W HaTpus C BOAOHM (BO3MOXKHO
UCIOJIb30BAHUE BUJIEOMATEPHAJIOB); MCCIEIOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHUJIEOMATEPHUAIIOB); MIPU3HAKOB MPOTEKaHHs KAUECTBEHHBIX PEAKLUI Ha HOHBI
(Maruusi, Kanplusl, amoMmuHus, 1uHKa, kenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ZICHNE M OMUCAHUE MPOIIECCOB OKPALIMBaHMA IJIAMEHU MOHAMH HATpPHUA,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJEOMAaTEpHAalOB);
ucciesoBaHre aM(pOTEepHbIX CBOWCTB THUAPOKCHIA ATIOMUHHMS U THIPOKCHIA
LIMHKA; PELICHNE YKCIIEPUMEHTANIBHBIX 3aJa4 1o TeMe «BakHeiue Meramisl 1
UX COEAVHEHUSD)

XUMUA U OKpY>Karonas cpea

4.1

HoBble maTepuanbsl U TexHojoruu. BeliecTBa W mMaTepuaibl B MOBCEIHEBHOM
KU3HM YesloBeKa. XUMHUsS U 3/10poBbe. be3omnacHoe UCroiab30BaHNe BEUIECTB U




XUMHUUYECKHX peakuui B ObiTy. IlepBas momorip Mpu XUMHUYECKUX OXKOTax H
OTpaBJICHUSIX

OCHOBBI  JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arps3HEHHuE
okpyxatomen cpeasl [1/IK. Poins Xxumum B penieHUu 3KOJIOTHYECKUX MPOOIIEM.

4.2 .
[IpupoaHble HWCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPHPOIHBIA ra3, HEDTH),
MIPOJYKTHI UX MEepPepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

43 XUMUYECKUI SKCIEPUMEHT: U3yuyeHue o0pa3IoB MaTepHalIOB (CTEKIIO, CILJIaBbI

METaJIJIOB, ITOJIMMEPHBIE MAaTEPUAJIbl)







YYEBHO-METOJANYECKOE OBECIIEYEHHUE

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» Xumus, 8 xinacc/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe o01miecTBo «M31aTenbcTBo
«IIpocsemeHue»

» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31arenbcTBo
«IIpocsemeHue»

METOANUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

1) Pymsurtuc I'.E., ®enpaman O.I.- Pabouas Terpaap. 8, 9 Ki1acchl.

2) I'abpycesa H. .- 3agauHuk ¢ «TOMOIIHUKOMY. 8-9 KIIacCHI.

3) I'apa H.H., 'abpycesa H.U.- JIlunaktudeckuii Mmarepuail. 8-9 Kiacchl.

4) Pymzutuc I'.E.- DnextponHoe nocobue «Buneonemoncrpamum». 9 knacc.- [locodue mist
yuutens. 8, 9 Kiacchl.

5) Ho6potun J1.10., Cuactuna M.I". Xumus 8 knacc. KontponbHbie paboThl B HOBOM opmarte.
6) lunapesa I'.A., laBpinouknna C.B. KoHTposbHbIEe U TPOBEpOYHbIE paOOTHI 110 XUMHUU. 8
KJIacc.

7) Muxutiok A./l. Tpenaxep no xumuu. 8,9 Kinacchl.

8) Boposckux T.A. 3aueTHbIe pabOTHI 10 XMMHH.

9) Psi6oB M.A. COOpHUK 33124 U yIIPAXKHEHHUHA 110 XUMHUU.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1) http://www.chemnet.ru I'azeta «Xumusi» U caiit i yuuTens «5 uay Ha YpOK XUMHN

2) http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHast KoeKius « XuMUs»

3) http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbIE 3KCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o6iieo0pa3oBareabHOTO opTaia

4) http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6GepoBoit

5) http://lwww alhimik.ru Becepoccuiickast omumnuaza MKoIbHUKOB [0 XUMUHU

6) http://chem.rusolymp.ru Opranuueckas XUMUS: JIICKTPOHHBINA YUeOHHK 11 CpeTHel
IIKOJIBI

7) http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JTEKTPOHHBINH yIeOHUK

8) http://www hemi.nsu.ru OTKpsITHINA KOJIEIK: XUMUS

9) http://www.chemistry.ru JluctaHimoHHas: OJMMITHA/IA IO XMMHUU: TEJICKOMMyHUKAIIMOHHBIN
00pa3oBaTeNbHbII MPOEKT.






