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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma MmO XUMHUM Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pazoBaTenbHOIl TPOrpaMMbl OCHOBHOT'O 0011I€T0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QenepanbHON pabodeid MpoOTrpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEMIIUU MPernofaBaHus Y4eOHOro npeamMera « XuMus)
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoii denepannm.

[Iporpamma mo Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIIed cTpareruu
oOy4yeHHsi, BOCHHUTAHUS ¥ PA3BUTHUA OOYYaAIOIIUXCSA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABJIMBAET o0s13aTeNbHOE MIPEAMETHOE CoJiepKaHue,
peaycMaTpUBaeT pAacCIpeleieHue €ro Mo KilaccaM M CTPYKTYpHUPOBAaHUE 10
pazienaM M TeMaM IMPOrpaMMbl IO XHMHUHU, OINPENENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHyEMYIO
MOCJEeI0BATEIbHOCTh ~ U3YUYEHUSI XUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOrOo IMpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYaromuxcs, OmpeAessieT BO3MOXKHOCTH —MpeaMera  Jiis
peanuzanu TpeOOBaHMUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHMM K
pe3yabpTaraMm oO0y4YeHUsI XUMUU Ha YPOBHE LIeJIed U3yYeHUs MPEeAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENLHON JEATEILHOCTH O0O0yYaromerocs MO OCBOCHHIO
y4eOHOTO coJiepKaHusl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOU it (OPMUpPOBAHHMS MHUPOBO33PEHUS
00yyaroIerocs, ero MpeJaCTaBICHU O MaTEPUATBLHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (GopMUpyEeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS TI00albHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOU,
NUIIEBOM U 3KOJOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3paBOOXPaHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  JJii  CaMOpas3BUTHUS |
dbopMHUpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUECKUX CIIOCOOHOCTEM
00y4aromuxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW  y4eOHOW  JesSATeTbHOCTH,
DKCIIEPUMEHTAIBHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHON 1eITeNTbHOCTH;

3HAKOMHUT CO CHelU(GUKONW HAYYHOIO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YETIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUH E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJArOIINXCS,;



CIIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
00pa3oBaHUE O0YYArOITUXCSI.

JlanHbple HampaBiieHUs B OOYyYEHMM XMMHUHU OOECHEeUMBAIOTCA CIELH(PUKON
COolep)KaHUsl  yuyeOHOTO  TpeaAMeTa, KOTOpPhIM  SIBISETCS  IeJarorMuecKu
aJIalTHPOBAHHBIM OTpa)kKeHWEM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMHCS CUCTEMBbI TMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTJEIBHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMUH.

CtpykTypa copepaHus MPOTrpaMMbl MO XUMUU CPOpMUpOBaHA HA OCHOBE
CHUCTEMHOro mnoaxoja k e€ uzyudeHuro. ColepxaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHSATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITHUH 0 XUMUYECKON
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPUHLHUITY
MOCJIEI0BATEILHOTO Pa3BUTUA 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona Jl. 1. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XMMUU,

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TpeACTaBICHUM 00 dIEKTPOJIUTHYECKOW JUCCOLUAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaAHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJTYYEHHBIX U OCMBICJIICHHBIX (haKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHFHO OT OJHOTO
YPOBHSL K JIpyrOMY, BBITIONHSSA (DPYHKIUM OOBSCHEHHS U TPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YeHUs
M3Yy4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEACTaBICHUS] O XUMUUECKON COCTaBIISIONICH HAyYHOW KapTHUHBI MUpa B JIOTHKE
e€ CHCTeMHOM MpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHUs B Hayke. M3yueHue XMMUU MOPOUCXOAUT C MNPUBJICUCHUEM
3HAHUM W3 paHee W3YUYEHHBIX YUYeOHBIX NpeaMeToB: «OKpyKalomui MUY,
«buonorus. 57 kinacce» U «Pu3nkKa. 7 KIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POpMHpPOBAHUE 3HAHUI OCHOB
XUMHUYECKON HayKd Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
NEATEeIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHCTEMBl XUMHUYECKHUX
3HaHUN — Ba)KHEHIIMX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM,
JIOCTYMHBIX O00OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



npUOOIIEHNN K HAyYHBIM METOJaM IIO3HAHWsI TP HW3YYCHUW BEIIECTB U
XUMUYECKUX PEaKIui, B HOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
WX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIPHOM M Yy4EOHO-HCCIIEI0BATEIHCKON
JeATeIbHOCTH, OCBOEHHUU TIpaBWJI O€30MaCHOr0 OOpaIlleHHs C BEIIECTBAMHU B
IMOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHMM XMMUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3HaUYCHUE MPUOOPENH TaKue IeNH, KaK:

— (dopMHUpOBaHHE WHTCIICKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY TMPUHSTHIO PEIICHUH,
CITOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM KU3HH;

— HampaBJICHHOCTh  OOy4YeHHsS Ha CHCTEMAaTHYeCKOe IMPHOOIICHUE
oOydJaronmxcsi K CaMOCTOSATEIbHON IMO3HABATENILHON NIEATETbHOCTH, HAyYHBIM
MeToJaM IO03HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecIieueHNe YCI0BUM, CITIOCOOCTBYIOMINUX MPHOOPETEHUIO 00yJarOIIIMHUCS
OTBITAa Pa3HOOOPA3HOW NESITEIHPHOCTH, TO3HAHMS M CAaMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KIJIFOUEBBIX KOMIICTCHIINI), UMCIOIIUX YHUBEPCAIBHOC 3HAYCHHC IS
Pa3TUYHBIX BUOB JICATCILHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATBHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHUA OOBSCHITH W OICHUBATH SBICHUS
OKPYIKAaIOIIEer0 MHpA, WCIOJIB3Yysl 3HAHWUS W ONBIT, MOJYUYCHHBIC MPU U3YUCHUH
XUMUHU, TPUMEHITh WX TPU PEIICHWH MpoOJieM B TOBCEIHEBHOW XH3HU U
TPYZIOBOM JEATEIbHOCTH;

— ¢opMmupoBaHHEe Yy OOYy4YalOIIUXCAd TYMAaHHUCTHYECKUX OTHOIICHUH,
MOHUMAHUSl 1EHHOCTH XUMHUYECKUX 3HAHUWU I BBIPAOOTKH DKOJIOTHUYECKH
1eecoo0pa3HoOro TOBEACHUsI B OBITY W TPYJAOBOM JEATEIBHOCTH B IEJIAX
COXpPaHEHHS CBOETO 3/I0POBbS U OKPY KAIOIIEH MPUPOTHOUN CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(MIs M HAMpPaBICHHOCTH AAJIbHEHIIIETrO
00yueHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX I HW3Y4YEHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanusi, coctaBisieT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B HeJleno0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXXAHME OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIE XUMHUYECKUE OHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YENOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. PU3NWUYECKUE CBOMCTBA BEIIECTB. ATperaTHO€ COCTOSHUE
BemiecTB. IloHsATHE O MeToMaxX MO3HAHHMA B XUMHHU. YHMCTBIE BEImIECTBA M CMECH.
Crioco0nI pa3zesneHus: cMeceil.

ATOMBI M MOJNEKYJbl. XHUMUYECKHE 3IEeMEHTbl. CHUMBOJIBI XUMHYECKUX
sreMeHTOB. IIpocThie U CIIOKHBIEC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢Gopmyna. BajgeHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKkOH IIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTEIBbHAA aTOMHas Macca.
OtHocHuTENbHAS MOJIEKYJIsIpHAg mMacca. MaccoBas 071 XMMHUYECKOTO 3JIEMEHTA B
COCJIMHCHMU.

KonnuectBo BemecTtBa. Mosb. MossipHas macca. B3anmMoCBsI3b KOJIWYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKHUX COCIMHCHMH.

PU3UYECKUE U XUMUYECKHUE SBJICHUS. XUMHUYECKash PEAKUUs U €€ IPU3HAKHU.
3aKoH COXpaHEHUsI MacChl BEIIECTB. XUMHUUeckue ypaBHeHus. Knaccudukarus
XUMHYCCKUX PEAKIIUH (COSTUHCHHMS, Pa3JI0KCHMS, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOH IMOCY0M, mpaBuiiaMu pabOTHl B JabOpaTopuu H
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPY/IOBAHUEM, U3YUYCHUE U OMHCAHUE
(GU3UYECKHX CBOWCTB O0pa3lloB HEOPraHMYCCKHX BEIICCTB, HAOIIOJICHUC
dbu3ndecknx (IJIaBIICHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMs BOJbI) U XUMHUYECKUX (TOpEHUE CBEYU, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0ICHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasiiokeHue caxapa,
B3aMMOJICHCTBUEC CEPHOM KHCJIOTHI C XJIOPUIAOM Oapus, paslIoKeHHE THIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoIciicTBHE XxKee3a ¢ pacTBopoM conu meau (11),
W3YUYEHHUE CIIOCOOOB pa3/ICJICHUs] CMECEH: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApMBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeJeHHEe OYUCTKU MTOBAPEHHON
coyiv, HaOJIOJICHHWE W  ONHCaHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(IIapocTepKHEBBIX ).

BaxHeiilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3imeMeHT U mpocToe
BemecTBO. HaxoxmeHune kuciaopoaa B Tpupojae, (U3NYECKHE W XHUMHYCCKUE
cBoiictBa (peakumu ropeHusi). Oxcuzapl. [Ipumenenwe kucimopona. CrocoObl



MOJIy4CHHST KHUCTopoAa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U DHAOTEPMHUYECKHE peakluu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWICHHE TapHUKOBOro 3¢ dexra, pa3pyiieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT m mpocrtoe BemecTBo. Haxoxxnenue Bogopona B
npupoae, GU3MYECKHE ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOObI
noyuyeHus. KucinoTsl u comnu.

MosnsipHabiii 00BEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBI.
HachllieHHble M HEHACBIIIEHHbIE PacTBOpPbI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBast 10Ji4 BellecTBa B pacTBOpe. XMMHUUECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pacTtBOpoB B Ipupoze U B KHM3HU 4delioBeka. KpyroBopor Boabl B IPUPO/IE.
3arps3HeHHne MPUPOIHBIX BoJI. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCUJIOB:  cosieoOpasyionue (OCHOBHBIE, KHUCIOTHBIC, aM{OTEepHbIE) U
HeconeoOpasyromme. Homenkmarypa okcuaoB. Duznueckue U XUMHYECKUE
CBOKCTBA OKCHUJIOB. [lomydeHne okCcuaoB.

OcHoBanus. Krnaccudukanuss ocHoOBaHUM: MIENOYM UM HEPACTBOPUMBIC
ocHOoBaHuA. HomeHnknarypa ocHoBaHuil. DPHU3NYECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuM. [lomydyeHne oCHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinoT. Ousndeckue u
XUMHUYECKHE CBOMCTBa KuCIOT. Psa aktuBHoctu MetauioB H. H. Bbekerosa.
ITony4yeHue KUCIOT.

Conu. Homenknatypa cosieil. @U3nyeckue U XMMHYECKUE CBOMCTBA COJE.
[lonyuenune conen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOupanue, pacro3HaBaHWE W W3YYCHHE CBOWCTB KHCJIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSl BEIIECTB C KHCIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
npeKpalieHus ropeHust (moxapa), O3HAKOMJIEHHE C oOpa3luaMu OKCHUIIOB U
ONMHMCaHUEe HX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, PACMO3HABAHME U HU3YUYCHHUE
CBOWMCTB BOJOpOaa (rOpeHue), B3auMojcicTBre Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BAHUE BUJI€OMATEpUaAOB), HAONIOAeHUE 00pa30B BEILECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAaHHE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C
pa3IMYHONW PAcTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAacCOBOM JI0JIEM PaCTBOPEHHOIO BEIIECTBA, B3AUMOJECHUCTBUE BOJbI C METAJJIAMHU
(HaTpyieM ©  KaJiblleM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



uccieoBaHue OOpa3lloB HEOPraHMYECKHX BEUIECTB PA3JIUYHBIX  KJIACCOB,
HAOJIIOICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumojeiicTBus okcunga meau (1) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaJIaMH, PEaKIM{d HEeUTpalIu3aluu, IOJyYeHHUE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHCHHE OJHOI0 METAJUIa IPYyTMM K3 PacTBOpa COJM, PEUICHUE
ADKCIEPUMEHTANIBHBIX 3a/lad N0 TeMe «BaKHEeWIIne KIIACChl HEOPraHUYECKHUX
COCAMHEHUID.

IHepuognuecknin 3akoH u Ilepuoamyeckas cucremMa XUMHYECKUX
yiemenToB JI. HU. MenaeneeBa. Crpoenne aTomMoB. XHMMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKM KIACCH(DUKAIIMN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJJIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPhIE 00pa3yloT aM(pOTEPHbIE OKCHJIbI
Y TUJPOKCUJBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepwomnas ©  JUIMHHONEpPUOAHAs  (OPMBI
[Tepnoguueckout cucrtembl xumuueckux sneMeHToB [. M. Menneneea. [leprobl
u rpynnbl. DU3NUECKUl CMBICT TOPSJIKOBOIO HOMEpa, HOMEPOB IEpUOJIa U
IPYMNIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Iepunonnueckorn cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA TI0 €ro MoJI0KEeHUIO B [leprnoanueckon cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHWYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BUTUsA Hayku W Ipaktuku. [[. WM. MenneneeB — y4yé€Hbld U
rpakJaHUH.

Xumuyeckass CBsi3b. KoBajlieHTHast (TMOJIIpHAsT YW HEMOJISIPHAsl)) CBS3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHusd. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKLIHH.
[Iporuecchl OKucaEHUs U BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHCJIOT W IIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiiuu pas3ioKeHUsl, COSIUHEHUS).

Mescnpedmemnuwie ceasu



Peanmu3anpsa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBIISIETCS Yepe3 MCIOJB30BaHUE KaK OOIMMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK WU MOHATUM, SBJISIOIIUXCS CUCTEMHBIMH ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO--HAYUYHbIE TTOHATHS: HAy4YHBIM (pakT, rUIoTes3a, Teopusl,
3aKOH, AaHalu3, CHHTe3, KiIaccuuKalus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

dusuka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TENO,
00bEM, arperaTHOe€ COCTOSIHME BEIIECTBA, a3, GU3UYECKUE BEIMYMUHBI, €IUHUIIBI
HM3MEpEeHUs1, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPOJIBI,
MOJIE3HBIE UCKOTIA€MbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepunonnueckuii 3akoH. [leprpoanueckas cucrema XMMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUHM CBOWMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, KA, KaldblUs W HX
COCIMHEHU B COOTBETCTBMHU C TIOJIOXKEHHEM 3JIEMEHTOB B Ileproanueckoit
CHCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BelIecTBa: BUJIbBI XUMHYECKOW CBA3U. THUMBI KPUCTAIIMYECKUX
pELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOW PEHIETKH U
BHJIa XUMHYECKOU CBS3U.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pPa3IMYHBIM KjJaccaM HEOPraHUYECKUX
COCIMHCHU, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCITY
W COCTaBy YYacTBYIOUIMX B PEAKIHUH BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
U3MCHCHHIO CTCIICHEH OKHCIICHHMS XHMHYECKHX 3JIEMEHTOB, IO OOPAaTHMOCTH, IIO
YYaCTHUIO KaTallu3aTopa). DK30- U SHIOTEPMHUUYECKUE PEAKIIMU, TEPMOXUMUUYECKUE
ypaBHEHUS.

[lonatne o ckopocT XuUMUYeckor peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0O TOMOTreHHBIX U IeTePOTEHHBIX
peakuusx. [lonstue o karanuse. [loHsaTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XWMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM peaxKuum. CocraBnenue YpaBHEHUM



OKHMCJIMTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAaKUUM C  HMCIOJB30BAHHEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katnonsl, aHnoHbl. MeXaHU3M JHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp aucconyani. CUiIbHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. Y cioBusi MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEACTABICHUNA 00 DICKTPOJIMTHYCCKON
nvcconmannu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE 0 TUAPOIIN3E COTEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB W HEMETAUIOoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJICKTPONPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpollecca JIUCCOLMALMM KHUCIOT, IIEJIOYed U  COJen
(BO3MOXKHO  HCHOJIb30BAHHE BHUJACO MAaTepualoB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TMPU3HAKU  TPOTEKAHMs]  Peakluuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICIICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WJUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHHUS), pacllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIbIO KAYEeCTBEHHBIX pEaKkIUd Ha HOHBI, pElICHUE
HKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTtasuibl 4 UX COeAMHEHM S

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIEe cTeneHu okucieHus. CTpoeHne n (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3aUMOJICHICTBHE C METaJIaMH, HEMETaUIaMHU, IIeI0YaMH). XJIOPOBOJOPO/I.
CongHasi KUCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YeHHE, NpUMeHeHue. JlelicTBue
XJOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YEJIOBEKa. BakHeWlne XJIOpUIbl U HX
HaXO0XJCHHUE B IPUPOJE.

Oo6mas xapakrepuctuka ameMeHToB VIA-rpynmbel. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAN(DUKAIIMKN KUCIOPOIa
U cepbpl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOEHUE, (PU3UYECKHE U
XuMUUYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuciiora, (u3MYEeCKHe W XUMHYECKHME CBOWMCTBa (00ImME Kak
NpeICTaBUTENA Kjacca KHCIOT W crneuu@uueckue). XUMUYECKHE pEaKIuH,
JeXanMe B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJyYeHUsI CEPHON KHUCIIOTHI.
[Ipumenenue cepHo KUcaoThl. COMM CEpHOM KMCIIOTHI, KAYECTBEHHAS pPEAaKLUs Ha



cynedar-uon. Haxoxzaenue cepel M €€ cOeIMHEHUN B mpupoge. XUMHUECKOe
3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl COENMHEHHMSIMU CEpPbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPALICHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
(du3nueckre U XUMHYECKHe cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
busnueckre 1 XUMUYECKHE CBOMCTBA, MOMydeHrne 1 npuMmeHeHue. Conm aMMOHUS,
ux pU3NUecKre U XMMUYECKHEe CBOWMCTBA, MpUuMeHeHre. KauecTBeHHas peakiius Ha
MOHBl aMMOHHMS. A30THAasl KHCIIOTa, €€ MoJlydeHue, PU3MUYEeCKUe U XMUMHYECKUE
cBOMcTBa (0OIIME Kak MPEACTaBUTENSl Kiacca KHUCIOT U crnenuduyueckue).
Hcnonp30BaHMEe HUTPATOB U COJEd aAMMOHHS B KayeCTBE MHHEPAIbHBIX
yno0peHuii. XuMHUYeCKOe 3arpsi3sHEHUE OKPYIKaIOIIel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajutoTpornHbie Mogudukanuu QGocdopa, GuznUeckue M XUMHUYECKHE CBOWCTBA.
Oxkcua pocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTRA,
nosyuerue. Mcmons3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUT.

Oo6mas xapakrtepuctuka ameMeHToB |VA-rpynmbel. OcCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHblE  CTENEHU  OKHUCJIEHUS.  YIJepoA,  auIOTPOIHbIE
MOAU(UKALIMK, pACHpPOCTpaHEHUE B TNpuUpojae, (U3MYECKHEe U XUMHYECKUE
cBoricTBa. Ancopomusi. Kpyrosopot yriaepona B npupojae. Okcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBEI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riaoGanbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addext. YronpHas Kuciaotra v €€ coyiv, X (PU3nuecKue U XMMHYECKHUE CBOMCTBA,
noixyyeHue u npuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIIbCKOM
XO3SIMCTBE.

[lepBoHaUanbHbBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COSAUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[TpupogHbie WMCTOYHUKK YTIIEBOJAOPOAOB (yrojib, NPHUPOAHBIA Ta3, HE(DTH),
NPOAYKTHI WX mepepaboTku (O€H3MH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKH BaXKHBIX BELIECTBAX: KUpax, OenKax, yrieBojgax — U ux
pojii B OKM3HM 4eloBeKa. MarepuanbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpeMHuii, ero @usnueckue ¢ XHMHYECKHUE CBOMCTBA, IIOJIyYEHUE U
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmume mnpeacraBieHuss o0
okcuae kpemuus (IV) u kpemuHueBoil kuciore. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITYy, B IIPOMBIIUICHHOCTH. BakHelllne CTpoUTeNbHbIE MaTepHallbl: KepaMHKa,



CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6e30macHOT0 MCIMOJIB30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBCHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpaxkarolue (PU3NYECKUE M XUMUYECKHE CBOWMCTBA
rajoreHOB M HUX COEIWHEHHI (BO3MOXXHO HCIOJIb30BAHUE BHUACOMATEPHUANIOB),
O3HAKOMJIEHHE C 00pa3lamMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHECHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), HAOIIOACHUE Tpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOW peaKIny Ha Cybdar-
WOH W HaOJIOJeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMIICHHWE C (DU3UYECKUMU
cBocTBaMH a3oTa, (ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEpUATIOB), oOpa3liaMu a30THBIX U POCHOPHBIX yIOOpPEHUM, MOJyYEHUE,
coOupanue, pacro3HaBaHWE€ ¥ U3YYCHHUE CBOWCTB aMMHaKa, TMPOBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (pochaT-uoH U U3yueHHE MPU3HAKOB
WX TIPOTEKAHUsI, B3AMMOICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3y4YeHue Mojenen
KPUCTANIMYECKUX PEIIETOK anmasza, rpapura, QyJuiepeHa, O3HAKOMIIEHUE C
MPOILIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPONCTBOM NPOTHBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE M U3y4YCHUE
CBOWCTB YIJICKHUCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX PEaKlMii Ha kapOOHAT U
CUJIMKAT-UOHbl U H3YyYCHHE TPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTMHEHUSD.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uxX MnoJiokeHus B llepuogmueckod cucreme xXumuyeckux osiemeHtos [J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTayuindeckasi CBs3b U
METAJUIMYECKAs]  KpUCTANIMUECKass  peu€Tka.  DJIEKTPOXUMUYECKUH  psAll
HanpspkeHuil metaiioB. dusnyeckrue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0miue
CrocoObl MoiyyeHus: MeTawioB. [loHsTHe O KOppO3WHM METalIOB, OCHOBHbBIE
CrocoObl 3auuThl WX OT Koppo3uu. CriaBwl (CTallb, YYTyH, JIOPaTIOMUHUU,
OpOH3a) U UX IPUMEHEHUE B OBITY ¥ MPOMBIILJIEHHOCTH.

[llenounsie mMeTasubl: nonoxeHue B llepuogmueckon cucreme XUMHYECKUX
anemeHnToB JI. . MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXJECHHE B IPHUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUibl U



TUIPOKCUABl HaTpusd MW Kanus. [IpuMeHeHue MIeNOYHBIX METauIOB W HX
COCIMHECHU.

[[lennoyHO3€MENbHBIE METAJUIBI MAarHUil M KaJbIMH: TIOJIOKEHHE B
[Tepuoguueckon cucreMe xumuueckux 3neMeHToB [[. 1. MenneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxknHelmue coequHeHHs KalblUs (OKCHUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.

AmroMuHUIN: noJiokeHue B [lepnoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
J. U. MenzaeneeBa, CTpoeHUE aToma, HaxOXIAeHHUE B Ipupone. Pusnuyeckue U
XUMUYECKHE CBOMCTBA allOMUHUS. AM(OTEpHbIE CBOMCTBA OKCUIA U TMAPOKCHA
AITFOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoi cUCTEME XMMHUYECKUX 3JI€MEHTOB /1.
N. MeHneneeBa, CTpOEHHE aTOMa, HaxoxkAeHUe B mnpupoae. dusnueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, THAPOKCUIBI U coin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOpasllaMH METAJIOB U CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbIIMST W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIbI, TPOLIECCA TOPEHHUS KEJNE3a B KUCIOPOJIE
(BO3MOYKHO  HCHOJIb30BAHUE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAaYeCTBEHHBIX PEaKIMi HAa WOHBI: MarHus, KaJblUs, AIIOMUHUA, IMHKA, JKeJie3a
(1) u xenesa (1), meau (1), HAOMIOACHKME W ONKMCAHUE MPOIIECCOB OKPAITMBAHMS
IJJaMEHH MOHAaMU HATpus, Kalusl U Kaiablusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3aJ]1a4 110 TeMe «BakHenne
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peaknuii B ObiTy. IlepBas momorib mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouled cpenbl (MpeiesbHas J0mycTUMas
KOHIIEHTpaius BeiecTs, nainee — [1JIK). Poias xumuu B penieHrnu 3KOJIOTHYECKUX
npobiem.

Xumuueckuii Ixcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIE
MaTepHaibl).

Mesrcnpeomemmunie ceasu



Peanmu3anusa MeXnpeIMETHBIX CBsS3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYIIECTBIISIETCS 4E€pe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJEJBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4HBIN (DaKkT, THUIOTE3a, 3aKOH,
TEOpHus, aHaluu3, CHHTE3, KIacCUpUKalus, TEePUOJNIHOCTh, HAOIIOICHNUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®dusuka: Marepus, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PAAHMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
NOJYIPOBOJHUKH, JUDJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHHE BELIECTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KpUCTAIIIMUECKAs
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHUIBI U3MEPEHUs,, KOCMUYECKOE
NIPOCTPAHCTBO, IJIAaHETHI, 3BE3/TbI, CoHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocepa, ruapocdepa, MuHEpadbl, TOPHBIE TMOPOJIBI,
MI0JIE3HBIE UCKOIIAeMbI€, TOTLITUBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUS TMPOrPAMMbl OCHOBHOI'O OOIIETO
0o0pa3oBaHMsl JOCTHTAIOTCS B X0J€¢ OOYy4YeHHS XMMHUU B C€AMHCTBE Y4YEOHOU U
BOCMUTATEJIBHOMN EATEIBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUMUCKUMU
COITMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TNPUHSITHIMU B
o0lllecTBE TMpaBWIaMU M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IpollieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIA3AIUN O0yJarOIIHXCA.

JIngyHOCTHBIE ~ pe3yibTaThl  OTpPaXalOT  TOTOBHOCTH  OOyYaromuxcs
PYKOBOJCTBOBATbCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAUMN U
paclIMpeHue OMbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

EHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJICAWIO0, TOHMMAaHWs 3HAYEHUS XUMHYECKOM HAyKH B JKU3HHU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIeTh JOCTOBEpPHOW HMHQoOpmMaruei o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpaA U OOIIECTBA;

2) rpaskAaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUS O COIMAJIbHBIX HOPMax M TMpaBUJIaX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  YyueOHO-UCCIEAOBATEIbCKOM, TBOPYECKOW U JPYyrHX  BHJAX
JESTETHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIHLHOCTH TpHU
BBITIOJTHEHUN Y4YeOHBIX, TO3HABATCIBHBIX 3a7ad, BBITTOJTHEHUH XUMHYECKHUX
AKCTIIEPUMEHTOB, CO3/IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIllecCe€ OITOM Y4eOHOU NESITEIHbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJEHUE U TMOCTYNKM CBOMX TOBApUIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU M COCTABISIOLINE
OCHOBY JIJI MOHUMAHUSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPECTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOTHOM CPEION, O POJIM XUMHUU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABaTEIbHbIC MOTHUBBI, HANIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHWUM IO
XUMUH, HEOOXOJUMBIC i OOBSICHEHHUS HAOJI0/IaeMbIX IMPOIECCOB M SIBJICHUM,
N03HABATEJIbHOM, MH()DOPMAUMOHHOW M YUTATEIIbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSTEIbHONW paloThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpOl, IOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JHOOO03HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €CaMOOOpa30BaHUIO, MPOEKTHOM U HMCCIEOBATEIbCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH W YPOBHS OOy4eHHS B
JanbHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT 0I5, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOJIIOJICHUS] TMpaBWil OE30MacCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMHU BELIECTBAMH B OBITY U peaibHON )KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE IPUMEHEHHUsS TPEAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
UH/IMBUIYAJIbHON TPAeKTOPUH MPOJOJIKEHHUST 00pa30BaHusl ¢ yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEHON NpodhecCUOHATBHON ACSITENIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh a1alTUPOBATHCA B MPO(HECCUOHANIBHON CPEE;

6) IKOJIOTHYECKOr0 BOCIIMTAHUS:

HKOJIOTUYECKU 1IeJIeCO00pa3HOE OTHOIIEHHWE K MpPHUPOJE KaK MCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHKHE LIEHHOCTU 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$uU3NYeCKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
npaBui 6€30MaCHOT0 MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMHUHU, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEIOM, ISl IOBBIIIEHHUS
YPOBHSL  3KOJOTHMYECKOW KYyJIbTYpbhl, OCO3HaHUS TIJ00AJIBHOTO  XapakTepa
HKOJIOTUYECKUX NpoOJieM M MyTed MX pelIeHUs MOCPEACTBOM METOA0B XHMMHUH,
DKOJIOTMYECKOTO MBIIUICHUS, YMEHUsI PyKOBOACTBOBATbCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAIbHON ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B coctaBe MeranpeaMEeTHBIX PE3YJNbTATOB BBIACHSAIOT 3HAUYUMbIE JUIS
(GopMuUpOBaHHS MHPOBO33PEHUS OOILEHAYyYHble MOHATHS (3aKOH, Teopus,
IPUHLMII, TUIIOTE3a, aKT, cuCTeMa, MPOIECC, IKCIIEPUMEHT U APYTOE.), KOTOpbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUM U3 3TUX NPEIMETOB (OPMHPOBATH MPEACTABICHHE O LEIOCTHON



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKATHBHBIE, PETYJSITUBHBIC), KOTOpPBIC 0OeCIeYrMBalOT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBJICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAIbHBbIE Y4eOHbIe 1eHCTBUS

ba3oBble JJornueckune 1eMcTBUS:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTUUECKOIO MBIIIJICHUS TPU OCBOCHUU
3HAHMI: PACKPBIBATh CMBICI XMMHUYECKUX IMOHATHUM (BBIACIATH MX XapaKTEpHBIE
MPU3HAKU, YCTaHABJIMBAaTh B3aUMOCBS3b C JIPYTUMHU TOHSITHUSMH), HCIOJIH30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTNIENbHBIX (PAKTOB U SIBIICHUM, BIOMpPATh OCHOBAHUS U
KPUTEpUH JUIS KJIacCU(PHUKAIMK XUMHYECKUX BEIISCTB U XUMHUYECKUX PEaKIui,
yCTaHABJIMBaTh NPHYMHHO-CIICICTBEHHBIC CBSI3H MEXIy OOBEKTaMH H3Y4YCHUS,
CTPOUTDH JIOTUUECKHUE PACCYKJICHUA (MHIYKTUBHBIC, JE€yKTUBHBIC, 10 aHAJIOTHUM),
JIeJaTh BBIBOJBI U 3aKIIOUCHMS;

YMEHHUE TMPUMEHSATH B TIPOIECCE€ TNO3HAHMUS MOHATUS (TIPEAMETHBIE W
MeTanpeaMETHbIC), CHMBOJINYECKHE (3HAKOBBIE) MO/, UCIIOJb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJIEIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTa), XUMHUYecKass ¢Gopmylia W YypaBHEHHUE
XUMUYECKOW PEaKIUM — MPU PelIeHUH YyueOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUU,
BBISBJISITh ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CJCJACTBEHHBIC CBSI3M U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBaTe/ibCKHue JeiiCTBUA.

YMEHHE HCIIOJb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KadeCTBE HMHCTPYMEHTa
MO3HAHUSA, a TaKXKe B KayeCTBE OCHOBBI JJII (OPMHPOBAHUS THIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYKJICHUI;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYECHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 Pe3ysbTar, (OPMYITHUPOBATH 0000IIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

YyMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEIACTABICHUS, TOTyIaeMy0 M3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAsT  JIMTEpaTypa XHMHYECKOTO COJIEp)KaHUs, CIPaBOYHbIC
nocobusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHHWBATh IPOTHBOPECUMBYIO U
HEJIOCTOBEPHYIO UH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAUd M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 ONPe/IeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIIOJIb30BaHUS PA3IMUHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpaTh ONTUMAIbHYIO (OPMY MpEeACTaBICHUS HHPOPMALUUA U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMu, JHarpamMaMy,
IpyrumMu popmMamu rpadruKu ¥ ©X KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKOM JEATENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOr0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOWIEH MNPUPOIHOU
cpensl.

KoMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eldCTBHA:

yMEHUSl 3a/laBaThb BOMPOCHl (B XoJe Auanora W (Wiau) JOUCKYCCHM) IIO
CylIecTBY  oOcyxkaaemMoll  TeMmbl, (OPMYIMPOBATb CBOU  MNPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEITI0KEHHON 33/1a4U;

YMEHUS  NPEJICTaBIATh  IOJYYEHHBIE  pE3yJbTaTbl  ITO3HABATEJIBHOM
NEeSATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pe3yabTaTOB BBHIMOJHEHUS XMMHUYECKOTO HKCIIEpUMEHTa (Ja0OpaTOPHOTO OIbITA,
J1a60paTOpHOI pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEIBHOM M MCCIIEOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELICHUU
BO3HMKAIOIIUMX TpoOJeM Ha OCHOBE yu€Ta OOILIMX HHTEPECOB M COTJIacOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OIpEIECICHHE KPUTEPUEB 10 OLEHKE KayecTBa
BBITMIOJTHEHHOMN pabOThI U JpyTHe).

PerynsiTuBHBIE YHMBepcaJlbHbIe Y4eOHbIe 1eCTBHA:

YMEHUE CaMOCTOSATENbHO ONPENEesITh LU JeATeNbHOCTH, MJIaHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
JesITeNIbHOCTD, BbIOUpaTh Hanbosee 3pPeKTUBHBIE CIIOCOOBI PEIICHUS] YUYCOHBIX U
IIO3HABATENBHBIX 3aJa4, CaMOCTOSTEIBHO COCTABJISITH WJIH KOPPEKTUPOBATh
MPEIOKEHHBIM AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUU 33JaHAM C Y4ETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IeJId, YMEHUE
UCII0JIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUH 3aJaHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMEeTHBIX pPE3yJbTAaTOB [0 OCBOCHHUIO 00s3aTEIBHOTO
coliepKaHUs, YCTAHOBJIEHHOrO JaHHOW (enepaiibHONH paboyeil mporpaMMon,
BBIICIIAIOT: OCBOCHHBIE OOYYalOIIMMHUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenuPudeckue JUisi TPEAMETHOW oOmact  «XUMHS», BUIBI
NEATENIbHOCTH 10  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
npeo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K koniy oOydenus B 8 ki1acce npeMeTHbIE Pe3ybTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHYECKUN DJIEMEHT, INPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHNHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUUYECKasl pPeakiusi, KiacCu(pUKaAIus peakiuid: peakinu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AIpO aToMa, JJIEKTPOHHBINM CIIOW aToma, aToMHasi OpOuTalb, pPaaUycC
aToMa, XUMHUYECKas CBS3b, MOJSPHASA W HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHas CBS3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas J0Jsl BEIIECTBa
(TpolieHTHAs! KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITh 3TU TIOHSTUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUH;

e HCIONBH30BATh XHWMHUYECKYID CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIUK;

e ONpEAENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEIUHEHHU Mo
dbopmynaMm, BUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHas M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JE€MOHCTPUPOBATh IMOHUMAHUE TEPUOJAMYECKON 3aBHUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT X mojoxkeHusi B [lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUE€HUS, 3aKOHA ABOTraJpo;

e ONUCBHIBATh M XapakTepuszoBaTh TaOMUuHyr0 ¢opmy Ilepuonnueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh IMOHATHUS «TJIaBHAs
noarpynna (A-rpynma)» u «mnobounas noarpymnmna (b-rpynma)», mansie u
Oosblliie MNEPUOAbl, COOTHOCUTH O0003HAUEHMS, KOTOpPbIE HMMEIOTCS B
tabmuue «llepuoanueckass cucremMa xumuueckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTUKAMHM CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij spa, 00IIee YKCIIO dJIEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIUX B peaKIUu
BEILECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMPEBpaAlllECHUN B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COCJIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJAUTH PaCUEThI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSTh OCHOBHBIE OIEpAlMM MBICIUTENBHON JNEATEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aluio, KilaccHu(uKaIuio,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBS3EH — JUISI U3YyYECHHUS] CBOMCTB
BEIIECTB M XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAyYHbIC METO/IbI
MO3HAHUSI — HaAOIIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleioBaTh ~ IpaBUJiaM  MOJb30BaHUS  XUMHUYECKOM  TOCYIOM U
7a0opaToOpHBIM  00OpYyJIOBaHMEM, a TakXKe IIpaBUjiaM OOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TOJYYCHUIO H COOMUPAHHIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAA H KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
IJJAHUPOBATh W MPOBOJUTH  XHUMHUYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ TOMOIIBIO UHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kjacce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX TMOHSATUN: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKasl CBs3b, TEIUIOBOU d(PdeKT
peakuud, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIMTHYECKAS] THUCCOLMAIUS, PEAKIUU HOHHOIO
oOMeHa, Karaau3atop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMBbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAaHOBJIECHUE,
alIoTponusi, aM(pOTepHOCTh, XUMUYECKasi CBsA3b (KOBaJIGHTHAs, MOHHAs,
METaJNInYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKIuu, TMpPeaeiabHO JTOMyCTUMAs
koHueHrtpanus [[JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COEIWHEHUU 1o ¢dopmysaMm, BHII XUMHUYECKOU
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPTaHUYECKUX
COEJIMHEHHUSIX, 3apsi MOHA MO0 XMMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKOU
PEETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro ITOHMMAaHHWE: OIHUCHIBAaTh W XapaKTepu30BaTh
tabnuunyio (opmy llepuoanueckoid cUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyath MOHATHUS «rjaBHas noarpynna (A-rpynmna)» U «rnoOoyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUOMBI, COOTHOCHTH
0003HauYeHUsl, KOTOpblE HMEIOTCS B TNEPUOJUYECKON Tadiuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHUMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBACHITH OOIIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejenax MaJiblX MEPUOJIOB UM TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMUYECKUE peakluuu (M0 YUCITy M COCTaBy Y4YacTBYIOLIMX B pEaKUUU
BEILECTB, MO TEIJIOBOMY 3(P(EKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHHMS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U CHEU(UUECKHEe XUMHYECKUE
CBOMCTBa TPOCTBHIX U CJOXHBIX BEIIECTB, MOJTBEPKIas OMNHUCAHUE
pUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUYECKON JHUCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PEeaKIuii;
MIPOTHO3WPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TIPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo 3JeMEHTa 1o ¢opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIInu;

coONoaTh  MpaBWUjia  TOJB30BAHUS  XMMHYECKOW  TOCYAOW W
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIHUSMH II0 BBITIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB TI0 TOJIYYEHUIO W COOMPAHHIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OPOMHM/I-,
noaua-, kapbonat-, ¢ocdar-, cuiIMkKaT-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OINEpAlMU MBICIUTEIBHON NIEATETLHOCTH — aHAJIN3
W CHHTE3, CpaBHEHHE, O0O0O0OIIEHHE, CHUCTEeMaTU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WM3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHBIC METOAbl TO3HAHUS —
HAOJIOICHUE, M3MEpPEHNEe, MOJCIUPOBAHUE, JKCICPUMEHT (peaabHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne 1/ HaunMeHoBaHMe pa3/ie/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
°II/M
NPOrpamMMbl Bcero pecypceel

Pasznen 1. HepBOHaanII)HbIe XUMHUYECCKHUEC NTOHATUSA

XuMus — BaKHAsA 00J1aCTh

11 €CTECTBO3HAHMSI U MTPAKTUUECKON 5 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
NEeSITeIbHOCTH YeJIOBEKa
1.2 BemiectBa 1 XuMHuecKue peakuu 15 bu6moreka LIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 20

Pa3znen 2. BaxHeillne npeacTaBUTeId HEOPraHUYEeCKUX BelleCTB

Boznyx. Kucnopon. [Tonstue 06

2.1 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
OKCHIaxX
B I

2.2 OAOPOA.LIOHATHE O RACTOTax | 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
COJISAX
Bopna. P T 0

2.3 OAa. TACTROPRL. LIOMTHE O 5 bubmuoteka I{OK https://m.edsoo.ru/7f41837c
OCHOBaHUSX
o

2.4 CHOBHDBIC fnaCCH HeOpraeckux 11 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
COCTMHEHU I

Utoro mo pazneny 30

Paznen 3. Ilepuoanueckuii 3axon u [lepuoguyeckas cucrema xumnyeckux 31emMeHToB /. . MenneneeBa. CTpoenne aToMoOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepuoanueckuii 3aKOH U
3.1 Ilepuoanueckas cuctema 7 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
XAUMUYECKHX dj1eMeHToB []. 1.



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

Mennene-eBa. CTpoeHue aroma

Xumnueckas cBA3b. OKUCIUTEILHO-
3.2 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIC PEAKITUU

Hroro no pazneny 15 bubmuoreka LIOK https://m.edsoo.ru/7f41837c

PeszepBHOe Bpemst 3 bu6nmoteka [{OK https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

No 1/ HanmeHnoBaHue pa3ieiioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (ppoBbIE)
°n/n
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIEC PECYPChI

Pa3nea 1. BemecTBo 1 XuMH4YecKne peakiun

[ToBTOpeHME U yriayOieHne 3HaHUH

11 5 bubmuoteka I{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3JIeJIoB Kypca 8 Kiiacca
O
1.2 CHOBHVHe JAROHOMEPHOUTH XUMMITHOCKUX 4 bu6nmoteka [{OK https://m.edsoo.ru/7f41a636
peaxiuit
DnexTpo ecKasl JUCCOLMaIusl.
1.3 AICKIPOIMTICCHAA MCCORMAIA 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
XUMUYECKUE peaklMy B pacTBOpax
Uroro no pazgeny 17
Pazjen 2. HemeTa/uibl M UX COeIMHEHUS
06
2.1 HH1as XapaxTepreTHia XHMIHeCkX 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpynmsl. ["anorens
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubnuoreka LIOK https://m.edsoo.ru/7f41a636

COCAMHCHUA

OO01mas XxapakTepUCTHKa XUMUISCKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u 7 bubmuoteka I{OK https://m.edsoo.ru/7f41a636
UX COCIMHEHUS

OO0mast XxapaKTepUCTHKA XUMHIECKUX
2.4 anemeHToB |VA-rpynmnel. Yraepoa u 8 bu6nuoreka [{OK https://m.edsoo.ru/7f41a636
KPEMHUI U X COCAMHEHHUS

Htoro no pazneny 25

Pa3zgea 3. MeTaauabl M1 HX COeTUHEHUSA


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

3.1 OO01IKMe CBOMCTBA METAILIIOB

3.2 Baxxueline Metaiuisl 1 UX COEINHEHUS
Uroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xaomas cpeaa

41 BemectBa u Mmarepualibl B )KU3HU
' YyeJIOBEKa

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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bubmuoteka I{OK https://m.edsoo.ru/7f41a636
bu6mmoreka LIOK https://m.edsoo.ru/7f41a636

bubmuoteka I{OK https://m.edsoo.ru/7f41a636

bubmuoteka I{OK 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




IHOYPOYHOE IIVTAHUPOBAHUE
8 KITIACC

Ne i/

10

11

12
13
14
15
16

Tema ypoka

[Ipenmet xumuu. Poiap XxuMuu B )KU3HU YesoBeka. Tena u
BEIIECTBA

IlonsTue o METOAaXx II0O3HAaHUA B XUMUHU

ITpakTuueckas padora Ne 1 «IIpaBuisa paboTsl B 1abopaTopuu
U ipuéMbl 0OpaleHus ¢ 1a00paToOpHBIM 000PYI0BaHUEM

YucTteie BemecTBa 1 cMecH. CIocoObI pasziesieHus: CMece

[IpakTuueckas padota Ne 2 «Paznenenue cmecelt (Ha nmpumepe
OYUCTKHU IIOBAPEHHOU COJIN)»

ATOMEI 1 MOJICKYJIbL

XUMUYECKHE 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX
JIIEMEHTOB

[IpocTble U CIOXKHBIE BEIIECTBA
ATOMHO-MOJIEKYJISIPHOE YUEeHHE

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKasi PopMyIia.
BajieHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB

OTtHocuTenpHas aToMHas Macca. OTHOCHTEITbHAS
MOJICKYJISIpHasd Macca

MaccoBast 1011 XMMHYECKOTO 3JIEMEHTA B COEAMHEHNUN
KonnuecTBo BemecTBa. Monb. MosnsipHast macca
DU3nYECKUE U XMMUYECKHE SBICHUSA. XUMHUYECKas PEAKIU
IIpu3Haky U ycioBus NPOTEKAHUS XUMUYECKUX PEAKLIUN

3akoH COXPAaHCHUS MACCHI BEIICCTB. XuMHYECKHE YPaBHCHUA

Koan4yecTBo 4acoB

Bcero

e i e

JaTa usydyenus



17

18

19

20

21

22

23

24

25

26

27

28

29
30
31

Brrunciienust KojimuecTBa, MacChl BEIIECTBA 10 YPAaBHEHUSIM
XUMHUUYECKUX PEAKIUI

Knaccudukarus XaMUYecKUX peakiuii (CoeTMHEHHS,
pa3oXKeHUs, 3aMEIIeHUs], 00MEHa)

M. B. JlomoHOCOB — yu€HbIH-3HITHKIOTIEANCT. O000mEeHne u
cUCTeMaTU3alus 3HaHUI

KonTponbnas paborta Nel mo Teme «BermiecTBa 1 XuMHYECKHE
peaKIHm»

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucnopon —
3JIEMEHT U NpOCTOoE BemiecTBO. O30H

dusnueckre U XMMHUUECKHE CBOMCTBA KUCIOpoa (peakuu
okucnenus, ropenue). [lonstae 06 okcumgax

CrniocoOblI 1mostyueHHst KUCIOPOAa B 1a00paTopuu 1
npoMblnieHHOCTH. [IpumMenenmne kuciopoaa

TennoBoit 3pPeKkT XUMUIECKON peakIuy, TOHATHE O
TEPMOXMUMHYECKOM YPAaBHEHHUH, FK30- U SHIOTEPMUUYECKHUX
peakiusx

TonnuBo (He(dTh, yroib U MeTaH). 3arpsi3HeHHUE BO3/IyXa,
CIOCOOBI €ro NMpe0TBpaIEeHUs

[TpaxTnueckas padora Ne 3 o reme «llomyuenue u cobupanue
KHCJIOPO/A, U3yUYEHHE €r0 CBOICTB»

Bonopoa — snemMeHT u npocroe BemecTBo. HaxoxaeHue B
npupoae

du3nYecKre U XMMUYECKUe CBOMCTBa Bojiopoaa. [Ipumenenne
BOJIOpOJIa

ITonsTHE O KUCITOTAX U COIIIX

Crioco0sI MoTydeHus: BOAOPOa B TabopaTopuu

[IpakTnueckas padora Ne 4 no reme «Ilomyuenue u cobupanue



32

33

34

35
36

37

38

39

40

41

42
43
44
45

46

47

BOJIOPO/ia, U3YUEHUE €0 CBOWCTBY
Mousipabiii 00bEM Ta30B. 3aKOH ABOTaIpPO

Brrunciienus 00bEMa, KOJIMYECTBA BEILECTBA ra3a 10 €ro
W3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY

Brruncnenus 00bEMOB ra30B MO YPaBHEHUIO PEAKINH Ha
OCHOBE 3aK0OHA 00BEMHBIX OTHOILIEHUN T'a30B

dusnyeckre U XUMUYECKHUE CBOUCTBA BOJbI
CoctaB ocHoBanwii. [TonsTre 06 nHAMKATOpPaX

BOI[a KaK paCTBOPHUTCIIb. Hacpimennsie u HCHACBIIIICHHBIC
PaCTBOPEIL. MaccoBas J0JIs1 BEIICCTBA B paCTBOPEC

[TpakTudeckast padota Ne 5 o reme «IIpurorosnenue
pPacTBOPOB € ONpPEETEHHON MAaCCOBOM J0JIEN pacTBOPEHHOTO
BEILIECTBA»

Konrponsnas padora Ne2 no teme «Kucnopoa. Bonopos.
Boga»

OKCI/II[BIZ COCTaB, KJ'IaCCI/I(i)I/IKaI_[I/IH, HOMCHKIJIATypa

[TosydyeHne u XUMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

OcHOBaHHS: COCTaB, KJIaccU(UKAIIHSI, HOMEHKIIATypa
[TonydyeHue n XuMHUYECKHE CBOMCTBA OCHOBAaHUI
Kucnotsr: coctas, knaccudukaius, HOMEHKIATypa
[TonydyeHue u XuMHUYECKHE CBOMCTBA KUCTIOT

Conu (cpemHue): HOMEHKIATYpa, CIOCOOBI TOTYUYEeHHUS,
XUMHYECKHE CBOUCTBA
[TpakTudeckas pabota Ne 6. Pemenue skcnepuMeHTaIbHBIX

3a1a4 o TeMe « OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COEIUHEHUIN»

e e



48

49

50

51

52

53
54

55

56

57

58
59
60
61
62
63
64
65
66

['enernueckas cBsi3b MEXKy KJIaCCAMU HEOPTraHUYECKUX
COE€IUHEHUN

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI

Konrponsnas padora Ne3 o treme "OCHOBHBIE KIacChI
HEOPTraHUYECKUX COeAMHEHUN"

HepBHe ITIOIIBITKH KJ'IaCCI/I(bI/IKaLII/II/I XUMHUYCCKUX 3JICMCHTOB.
IlousTue o Ipynmax CXOJAHbIX 3JICMCHTOB

[Tepuonnueckuii 3akoH u [lepuonnueckas cuctema
XUMHUYecKuXx djemMenToB M. M. Menaeneena

[lepuoapl, rpynimbl, MOATPYIIIIbI
Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3oTomnbl

CtpoeHue 3JIeKTPOHHBIX 000JI0UE€K aTOMOB JIEMEHTOB
ITepunonnueckoii cucrems! 1. 1. Menneneesa

XapakTepUCTUKa XMMHUYECKOIO 2JIEMEHTA T10 €r0 MOJI0KEHUIO B
ITepnonnueckoii cucreme /. 1. Menneneesa

3nauenue [leproauyeckoro 3aKoHa JijIsl pa3BUTHs HAYKH U
npaktuku. J[. 1. MenaeneeB — yu€Hblid, e1aror u
rpaxJIaHuH

:’)HCKTPOOTPI/IHaTCHI)HOCTB aTOMOB XUMHNUYCCKUX DJICMCHTOB
HMoHHast XuMU4YecKas CBsI3b

KOBaJ'IeHTHaSI HOJ'I?IpHaH XUMHUYCCKas CBA3b

KoBasieHTHast HEMOJIsIpHAS. XUMHUYECKAs CBSI3b

CrelneHp OKUCIEHNS

OKHUCITUTEILHO-BOCCTAHOBUTEIILHBIC PEAKIIUU

OKHUCIUTEIN U BOCCTAHOBUTEIH

O0001IeHNE U CUCTEMATH3AIM SHAHUH

O000111eHIE U CUCTEMATH3AIIUS 3HAHUH

N R e e R



67 HToroBast KOHTpOJIbHAsA paboTa

68 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI
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9 KJIACC

Ne i/

10

11

12

13

14

Tema ypoka

BBoansiit ypok

[Tepuonnueckuii 3akoH. [lepronueckas cUCTEMa XUMUYECKHUX
anemenToB /1. 1. Menaeneena

3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB XUMHYECKUX
9JICMCHTOB IICPBbIX TpéX IIepuoaoB

Knaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX BELECTB
Bunbl XMMHUYECKOH CBSA3U U THUIIBI KPUCTAJUIMYECKUX PELIETOK

Kontponbnas pabora Nel no teme «IloBTOopenue u yriyoineHnue
3HaHUU OCHOBHBIX Pa3/ieNioB Kypca 8 Kiaccay

Knaccudukanus XuMHUUecKnuX peakiuii o pa3TuaHbIM
IIPU3HAKaM

IlonsTue o CKOpPOCTH XUMHYECKOMN pCaKknuu. Ilonstue o
TOMOTCHHBIX U TCTCPOTCHHLIX PCAKIIUAX

ITousaTHe 0 XUMHUUECKOM PaBHOBECHMU. q)aKTOpBI, BJIMAKOINKUEC HA
CKOPOCTHb XHUMHYECKOM PCaKUu U MOJIOKCHUEC XUMHYCCKOI'O
PaBHOBCCHA

OKHCIUTEITFHO-BOCCTAHOBUTEILHBIC pcakuuu

TeopI/ISI BHCKTpOHHTquCKOﬁ JAUCCOIHalu. CunbpHbIC U
cia0Obie SJICKTPOJINUTBL

HonHbIe ypaBHEHHS peaKIuil

XMMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B CBETE
MIPEACTABICHUH 00 JIEKTPOIUTHICCKON TUCCOLUAIINN

XUMHUYECKHE CBOMCTBA COJIeH B CBETE MPEACTABICHUHN 00

KoanuyecTBO 4acos

Bcero

Jara usy4yenus



15
16

17

18

19

20

21

22

23

24

25

26

27

28

29

BHGKTPOHHTHqGCKOfI Aucconualnu
[TonsiTne o runponuse conen
O000111eHIE U CUCTEMATH3ALUS 3HAHUI

[TpakTrueckas padota Ne 1. «Pemenne skciepuMeHTATBHBIX
3a/1au»

Kontponbnas pabota No2 mo TemMe «DneKTpoIuTUIecKas
aucconuanys. XMMHYECKHE PEaKIuU B PACTBOPAX»

OO11as XxapakTepUCTHUKA TAJIOTeHOB. XMMHUECKHE CBOICTBA Ha
npuMepe XJopa

Xnopoonopon. CossiHast KUCIOTa, XUMUYECKHE CBOWCTBA,
MOJTyYCHHE, IPUMECHEHUE

[TpakTuueckas padora Ne 2 o reme «llomyuenue constHon
KHCJIOTBI, N3y4YEHHE €€ CBOMCTB)»

Breraucnenus 1o YPaBHCHUAM XUMHNYCCKUX peaKLIHfI, €ClIIn
OJIMH U3 pCarcHTOB /1aH B H30BITKE

OO6mras XxapakTepucTrKa 3J1eMeHTOB VIA-TpyIb

AnnorpornHble Moaudukanuu cepsl. Haxoxaenue cepsl u e€
COEAMHEHHI B TpUpoie. XUMUYECKUE CBOMCTBA CEPBI

CepoBosiopof, cTpoeHHe, PU3NUECKUe U XMMUYECKHEe CBOWCTBA
Oxcunpl cepsl. CepHast KUCIIOTa, GU3HMUECKUE U XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

XVMMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE TPOMBIIIJIEHHOTO
croco0a MoryueHus CEPHOM KHCIOThI. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl COCTMHEHUSIMU CEPBI
Beruucnenue MacCcoBOM 10JIM BBIXOA IPOAYKTA PEAKIIUU
OO6mrast xapakTepuCTUKA dJIEMEHTOB V A-Tpymiibl. A30T,
pacrnpocTpaHeHHUe B IpUpoje, pusndeckre u XUMHIECKHe



30

31

32

33

34

35

36

37

38

39

40

41
42

43

CBOMCTBA

AMMHak, ero (pU3NIecKue 1 XUMHUYECKHE CBONCTBA,
IIOJIy4YEHUE U IPUMEHEHHE

[Tpaktuyeckas padora Ne 3 mo teme «llomydenue aMmuaxa,
W3Y4YEHUE €r0 CBOMCTB»

A3OTHas KUCIOTa, € (pu3nyecKkue U XMMUYECKHUe CBOMCTBA
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS B KaUeCTBE
MUHEpaJIBbHBIX yA0OpeHH. XMMHUYEeCKOe 3arpsi3HEHHE
OKpY KaloUle cpelibl COEAMHEHUAMHU a30Ta

dochop. Oxeun pochopa (V) u pochopnas kucnora,
¢buznyecKkrue 1 XuMUYECKIE CBONCTBA, MOIyUYCHHE
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPATbHBIX
ynoOpeHuit. 3arpsisHeHne NpUpoaHoi cpeasl pocharamu
VYraepon, pacpocTpaHeHe B IpUpoe, Gpuzndeckue u

XAMHWYECKHE CBOMCTBA

Oxcunpl yraeposa, ux Gpusnyeckue 1 XMMUIEeCKHUEe CBOHCTBA.
Dxojnoruyeckue npoOaemMbl, CBI3aHHbIE C OKCUAOM yTiepojaa
(V)

YrospHas KUCIIOTa U €€ COJIN

[TpakTnueckas pabora Ne 4 o reme "llomyueHue yriekuciaoro

ra3a. KauecTBeHHas peakius Ha KapOOHAT-HOH"

IlepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O

COEIMHEHUSX yTIepoaa
Kpemuuii u ero coenunenus
CunukaTHasi IPOMBIIUIEHHOCTb

[TpakTuaeckas padora Ne 5. Pemienue skcnepuMeHTAIbHBIX
3a7a4 1o TeMe «BakHelnue HeMeTaJIbl U UX COCTUHECHU



44

45

46

47

48
49
50
51
52
53
54

55

56
57
58
59
60

61

62

KonTponbnas pabota Ne3 mo Teme «BaxxHeile HeMeTalbl U

UX COCAUHCHUA)

0611_[35[ XapaKTCPUCTHKA XUMHUYCCKUX DJIEMCHTOB — MCTAJIJIOB.
Merannuyeckas CBsI3b U MeTaJlJIMYeCKast KpUCTalNINYCCKasA

pemérka. PU3n4YeCcKUe CBOMCTBA METAIIIIOB

XHUMHYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUUECKHUI s

HaHpH)KeHI/Iﬁ METAJIJIOB

O6mue ciocoOb! mony4eHust MetamuioB. CrutaBsl. Beraucienus

10 YPAaBHEHUSIM XUMHUYECKUX PEAKIHM, €CIH OJUH U3
pEareHToB COAECPKUT PUMECU

[loHsiTHE O KOPPO3UU METAIIOB

[I{enouHple METAIIBI

Oxkcuabl ¥ TUIPOKCUBI HATPUS U KU
[llenouHo3eMeNbHBIC METAJIIbI — KAJIBIIUA M MarHUi
Baxkueiinme coefMHEHNS KaJILIUS

O0001IeHEe B CUCTEMATH3aIis SHAHUH

JKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHEHHS

ITpakTrueckas padota Ne 6 mo Teme "XKEcTKOCTh BOBI U
METO]Ibl €€ yCTpaHEHMS"

AJIFOMUHHN

AmMoTepHbIe CBOWCTBA OKCHIA U TUIPOKCHIA

Kenezo

Oxcunsl, Tuapokcusl u conu xxenesa (I1) u xemnesa (I11)

O06001IeHre 1 cucTeMaTh3alusg 3HaHUH

[TpakTuueckas padota Ne 7. Perenue sxkcrepuMeHTaIbHBIX
3a1a4 1o TeMe «BakHeime MeTaibl U UX COSTUHEHUSD)

Breraucnenus 1o YPaBHCHUAM XUMHUYCCKUX pCaKHHﬁ, CClIn

I e i i i

e i il



63

64

65
66
67
68

OJIMH M3 PEareHTOB JaH B U30BITKE WA CONEPIKUT IPUMECH.
Brrunciienuss MaccoBO# A0JIM BBIXOAA TPOAYKTA PEAKIIUU

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI

KonTponbnas padota Ne4 o Teme «BaxHelme MeTaisl 1
HX COCIUHEHHUS

BemiectBa 1 MaTepuanbl B IOBCEAHEBHOM KU3HU YeJIOBEKA
XHUMHYECKOE 3arpsI3HEHNE OKPYIKAIOIICH CPeIb
Ponb xuMuM B pelieHnH SKOJIOTHYECKUX MPoOdIemM

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUi

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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