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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOMN MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, MIPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe enepaabHONH pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHLETIIMYU MPENoJaBaHus y4eOHOro nmpeamMera « XUMUsDH)
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoii denepannm.

[Iporpamma 1o XuMuM NaéT MPEACTABICHUE O MEJsAX, OOIIel cTpaTeruu
OOy4eHHMs, BOCIHUTAHMS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE COJIepKaHue,
npeaycMaTpuBaeT paclpejielieHue ero Io KiaccamM W CTPYKTYPUPOBAaHUE 10
paznenaM W TeMaM MpPOTpaMMbl IO XHUMHH, OINpPENEiseT KOJIUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTEepUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUSI XUMHH C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro Mmpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuMXcsi, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera Jyis
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTENbHOU
IIporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBAHUU K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE LIeJIeH M3YUYeHUs MPeMEeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOW JEATEIbHOCTU OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHWE XWMHH CIIY)KUT OCHOBOH Juisi (OPMHUPOBAHUS MHPOBO33PCHHUS
0oOy4aromierocsi, €ro MpeACcTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXHYIO
pOJIb UTPAOT (PopMHUpPyEeMble XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAICHUIX
SHEPTUU U 00 HSBOJIOIMHU BEIIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM YCTOMYMBOTO PAa3BUTHUSI UEOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOU,
MUIIEBOM ¥ KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXpaHEHUSI.

N3ydyenne xumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEM  JIJii  CaMOpa3BUTUA U
dbopMupoBaHUSs KYJIbTYPbI JUYHOCTH, €€ 00I1Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIHOCOOHOCTEM
OoOy4arolmuxcs, HABBIKOB HMX CaMOCTOSITEIbHOM Y4yeOHOM  JIeSITENbHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM XU3HH, TaK U B MPO(HECCUOHAIIBHOU JIESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YYArOIINXCS,



criocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K ECTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIC, K YCIIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTHYECKOC
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHbie HampaBiieHUS B OOYYCHHH XUMHH OOCCIICUMBAIOTCS CICIM(PUKON
Collep)KaHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCA  TEAarOTHYeCKH
aJanTHPOBAHHBIM OTpakKeHHEeM 0a30BOM HAYKW XMMHH Ha OINpeaeIEHHOM dTare e
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUESHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHH XWUMHH, OCHOB
HCOPraHWYECKOH XMMHH U HEKOTOPBIX OTICAbHBIX 3HAYMMBIX ITOHSATHI
OpPraHUYEeCKON XUMHH.

CTpykTypa coaeprKaHHUs MPOrpaMMbI IO XUMHH C(POpMHUpPOBaHA Ha OCHOBE
CUCTEMHOro Toaxoaa K e€ m3ydeHuto. CojaepkaHUE CKIIAIBIBACTCS W3 CHUCTEMBI
MOHSATHHA O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CHUCTEMBI IIOHITHH 0 XUMHUYCCKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPTraHU30BaHBI 110 IPHUHIIMITY
TIOCJICIOBATEIBHOTO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETHYCCKHUX IMPECTaBICHUMN
pPa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoaunyeckoro 3akona /. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XHMHH;

— YYCHHS O CTPOSHHH aTOMa M XUMHYECKOMN CBS3H;

— TpencTaBieHUd 00 JIEKTPOIUTHYCCKON IHUCCOIMAIMMA BEIIECTB B
pacTBOpax.

Teoperndyeckne 3HAHHWS PACCMAaTPUBAIOTCS HA OCHOBE OMITMPHUUYCCKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIIBHO OT OHOTO
YPOBHS K JPYroMy, BBITIOJNHSS (YHKIIUA OOBSICHCHHUS W IPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHHUS W BO3MOXKHOCTEH MPAKTUYCCKOTO MPUMEHEHUS U TOJyYCHHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XHUMHH  CIIOCOOCTBYEeT  (OPMHPOBAHHUIO
MIPEICTABIICHUS O XUMHYECKOW COCTABIISAIONICH HAyYHOW KapTUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
METOJIaM TIO3HAHUS B Hayke. M3ydeHWe XUMHH MPOUCXOIUT C MPHUBICUYCHUEM
3HaHMH W3 paHee HW3YYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyKaromuid MUpy,
«buomnorus. 5—7 kimacce» U «Ousuka. 7 Kiracey».

[Ipy wW3ydeHWHW XUMHUU TPOUCXOTUT (OPMHUPOBAHHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JEATEIBPHOCTH YeJIOBEKa W KaK OJIHOIO M3 KOMIIOHCHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4eOHOTro mpeaMeTra COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHYECKHX
3HaHUA — BOXHEHIIMX (PaKTOB, MOHATHN, 3aKOHOB M TCOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPU HM3YYEHUU BELIECTB U
XMMHMYECKUX peaKklUui, B (OPMUPOBAHUU U PA3BUTUU IO3HABATEJIbHBIX YMEHUN U
UX T[PUMEHEHUHU B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEeN0BATEIbCKON
NEeATENbHOCTH, OCBOCHHMM NpPaBWJI 0€30IacHOr0 OOpamieHusi C BELIECTBaMHU B
IIOBCETHEBHOM KU3HH.

[Tpu u3yueHun XMMHUU Ha YPOBHE OCHOBHOI'O 001ero oOpa3zoBaHUsl BaXKHOE
3HaYeHHUe NpUoOpen TaKue 1ed, Kak:

— (opMHUpOBaHHME HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEIbBHOMY HPHUHATHIO PEILECHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUS] Ha CHCTEeMaTHYeCKoe MpUOOIlEHUE
oOyyarommxcsd K CaMOCTOSITEIbHOM IO3HABaTEJIbHON JESTENbHOCTH, HAyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIHOCOOHOCTEH K
XUMHUH,

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyUaOITUMUCS
OTbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIO3HAHUA, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIINX YHUBEPCAIbHOE 3HAYECHHUE IS
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— (¢opMmupoBaHue oOmEel (YHKIUOHAIBHOW U €CTECTBEHHO-HAyUYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBSICHATH W OLEHUBATh SBJICHUS
OKpY’KaIOIlIEr0 MHUpPA, UCHOJB3YS 3HAHUS U OIBIT, MOJYyYEHHBIC MPHU HU3YUYCHHUH
XMUMHH, TPUMEHATh HUX IpPU PEIIEHUUW NpoOJeM B IMOBCEJHEBHOW XU3HU U
TPYAOBOM IEATEIbHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YalIIUXCAd T'YMAaHHUCTHYECKHX OTHOILIEHUH,
NMOHMMAaHUsI [EHHOCTH XHUMHYECKMX 3HaHWUW M1 BBIPAOOTKH DKOJOTHYECKH
1€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 37J0POBbs U OKPYKAIOLIEH MPUPOJTHON CPE.IbI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCIIMTAHUID HA OCHOBE YCBOEGHHMS OOIIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY NpO(uis U HANpaBICHHOCTH JajlbHEHUIIEro
oOyJeHUsI.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUS] XMMHM Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuu. Ponp XuMHuM B KM3HM 4eJIOBEKAa. XUMHUA B CUCTEME HAYK.
Tema u BemecrBa. Du3nyecKue CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTonax MO3HaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoOnI pazaeneHus: cMeceil.

ATOMBI M MOJIEKYJIBl. XUMHYECKHE 3eMEHThl. CHMBOJBI XUMUYECKHUX
251eMeHTOB. [IpocThie U CIIOXkKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyna. BaraeHTHOCTh aTOMOB XUMHYECKUX SJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BenlecTB. OTHOCHUTENbHAs aTOMHAas —Macca.
OTHOCHUTENBHAsT MOJIEKYJISIpHAs Macca. MaccoBas 101 XMMHAYECKOTO AJIEMEHTA B
COCIMHEHUU.

KonunuectBo BemecrBa. Moabs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIa CTPYKTYPHBIX eAWHMI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUN.

PusznyecKkre U XMMHAYECKHUE SABJICHHUS. XUMHAUYECKasl PEakusa U €€ IPU3HAKH.
3aKOH COXpaHEHHs Macchl BEIIECTB. XUMHUUecKHe ypaBHeHusa. Kiaccuduxarms
XMMHYECKUX peakluil (COeUHEHUs], Pa3I0KEHMs, 3aMEILLIEHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu pabOThl B JJaOOpAaTOPUU U
npuéMaMu oOpalieHus ¢ JIabopaTOpHBIM 000PYIOBaHUEM, U3YUYEHHE U OMHUCAaHUE
¢u3nyeckux CBOWCTB 00pa3lloB HEOPraHMYECKHX BEILIECTB, HAOIIOJCHHUE
¢usnueckux (IJIaBJIeHUE BOCKA, TasHUE JIbJAa, PAacTHUPaHHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCAlMs BOJbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKaIMBaAHUE
MEIHOW MPOBOJIOKHU, B3aUMOJEHCTBUE MEJIa C KUCIOTOMN) ABJIICHUN, HAOIIOIEHUE U
ONMCAHME MNPU3HAKOB IMPOTEKAHWS XMMHYECKHX pEeaklUMil (pasyioKeHHe caxapa,
B3aMMOJEMCTBHE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3jioKeHHE T'MJIPOKCHIA
meau (1) npu HarpeBanuu, B3aumoielcTBHE kele3a ¢ pactBopoM cond meau (II),
U3YYEHUE CIOCOOOB PA3IEIICHHUS] CMECEH: C MOMOILIBIO MarHuTa, (PUIBTPOBAHUE,
BbIMIApMBAHUE, NUCTWLIALUSA, XpoMaTtorpadusi, IPOBEACHUE OYHCTKH MOBAPEHHOMN
COnM, HaOMIOJIGHWE W  ONHMCAHWE  Pe3yJbTaTOB  MPOBEACHUSA  OINbITA,
WUIKOCTPUPYIOLIErO0 3aKOH COXPAaHEHUSA MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(I1apoCTEepPKHEBBIX).

BakHeiiue npeacTaBuTe M HEOPraHMYECKHUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopox — 3neMeHT W mpoctoe
BenecTBo. HaxoxaeHue kuciopoga B mpupoje, (U3NYECKue M XUMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxkcuabl. [Ipumenenue xuciopoaa. CrocoOb



MOJIYYeHHUsS] KuUclopoda B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — alioTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peaklUuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIuMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/yXa, YCHJICHNE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — asnemeHT m mpocroe BemectBo. Haxoxxnenue Bogopona B
npupoae, (GU3MYECKHEe U XHUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

Mosnsipabiii 00bEM ra3oB. Pac4€Thl M0 XUMHUUYECKUM YPaBHEHUSIM.

du3nyeckue CBOMCTBA BOJbl. Boma Kak pacTtBopuTelib. PacTBOpHI.
HachllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbBI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 1075 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpuUpoZie M B XKU3HU 4YesioBeka. KpyroBopoT BoAbl B MPUPOJIE.
3arps3HeHne NpUupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkarus neopranmueckux coenuHeHnid. Oxcupabl. Kmaccudukarms
OKCHJOB:  cosieoOpa3zyroniue (OCHOBHBbIC, KHCJIOTHbIE, aMdoTepHbie) W
HecosieoOpasyromue. HomeHknarypa okcuaoB. Puznueckue U XUMHYECKUE
CBOWCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMmeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuy. [lorydeHre oCHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinoT. Ousznueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tony4yeHue KucIor.

Comu. Homenkiarypa cosieil. @U3NUYECKHE U XMMHUYECKHUE CBOWCTBA COJIEH.
[TonydeHue coiei.

['eHeTnyeckas CBsI3b MEXKy KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUIA.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEICHUE COAECPKaHUS KHUCIOPOAAa B BO3AYyX€, IMOJyYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE M M3YYECHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U YCIOBUS BO3HUKHOBEHHUS W
MpeKpaileHus TopeHust (Mokapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHUCaHWE WX CBOMCTB, IOJYyYEHHE, COOUpAHUE, PACIIO3HABAHUE U U3YyUYCHHUE
CBOMCTB BOJOpOJia (TOpeHue), B3auMojAchHcTBUe Boaoposa ¢ okcuaoM meau (II)
(BO3MOXXHO HMCIOJIb30BaHUE BHUICOMATEPUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PAaCTBOPOB C ONPEIEIEHHOU
MacCOBOW J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBUE BOJBI C METalaMu
(HaTpueM ©  KajbpleM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPAaCKH MHAMKATOPOB B pacTBOpaxX KHUCIOT U IIEJIOYEH,
u3ydyeHue B3auMozeiicTBus okcuga menud (II) ¢ pacTBOpoM cepHOM KHUCTOTHI,
KHCJIIOT C METajulaMH, PEAaKUWW HEUTpaIN3alu{, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHWM, BBITECHEHHE OJHOIO MeTajula APYTMM M3 pacTBOpPA COJIM, PEIICHHE
DKCIEPUMEHTAIBHBIX 3a1ad M0 TeMe «BaXHeWIIne KiIacChl HEOPraHUYEeCKUX
COEIMHEHUIY.

IHepuoanuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
aiemenToB JI. U. MenaesneeBa. CrpoeHne aromMoB. XHUMHYECKas CBA3b.
OKHCINTETbHO-BOCCTAHOBHTEIbHBIE PEAKIMHU

[TepBble MOMBITKH KiIAcCU(UKALMU XUMUYECKUX 3jeMeHTOB. IlonsTtue o
Ipynnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIE M IMIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPble 00pa3yoT aM(pOTEPHbIE OKCHJIbI
Y TUAPOKCHUBI.

[Tepuonnueckuii 3akoH. [leprnoanyeckas cuctremMa XUMHYECKUX JIEMEHTOB /.
NU. MengeneeBa. KopoTkonmepuonHas ¥ JUIMHHONEpUOAHAas  (HopMbl
[Tepuognueckout cucrembl xumuueckux aneMeHToB [[. 1. Menneneea. [lepuobl
u rpynmbl. DHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI 3JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB HepBbIX 20 XHMHUYECKUX  DJIEMEHTOB
ITepuonnueckorn cucremsl [[. M. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOIO
3JIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIaM U IIEpUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUsA Hayku W Ipaktuku. [[. M. MeunngeneeB — y4€HbI U
rpak1aHUH.

Xumuueckass cBsi3b. KoBasieHTHas (MoJisipHass M HEMOJSPHAs) CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKHX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusd. OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl OkucaeHns U BOCCTaHOBIEHNA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4eHUEe OO0pa3loB BELIECTB METANIOB W HEMETAIOB, B3aUMOJIEHCTBHE
IMAPOKCUAA IMHKA C PacTBOpaMM KHCIOT M IIEI0YEH, IPOBEACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakluy pas3ioKeHHsI, COEUHEHU).

Mexcnpeomemuwie ceasu



Peanuzanusi MeXIpEeAMETHBIX CBSI3€M IIPU HM3YyYEHHH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 MHCIOJIb30BAHME KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
NOHATUH, TaK U MOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIs1 OTAEJbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAYUHbIC MOHATHS: HAYYHBIN (akT, TUIIOTE3a, TEOpus,
3aKOH, aHaJM3, CHHTE3, KilacCuHKaums, MEePUOAUIHOCTh, HAOIIOJICHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIIBI, PAJMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsll, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHUE BEILECTBA, ra3, (pu3nMueckue BEIUUUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMH4YecKasi peaKkus

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMUYECKUX 3JIEMEHTOB TMEPBbIX TPEX TMEPUOAOB, Kalldd, KaJlbLHUs M HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHUEM »3JIeMEHTOB B llepnoanueckon
CUCTEME U CTPOEHHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTATIUYECKHUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3U.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOICTBA BEIECTB, OTHOCALIMXCS K PA3JIMYHBIM KJIAaCCaM HEOPraHUYECKUX
COECIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanus XuMUYeCcKUX peakluid Mo pa3aIudHbIM MpU3HaKaM (110 YHCITy
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEMJIOBOMY 3(deKTy, IMo
U3MEHEHUIO CTETEHEH OKHUCICHHUSI XMMHUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsiTue o ckopocTH xumudeckoil peakuuu. lloHstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE 0 TOMOr€HHBIX M Ie€TEepOre€HHBIX
peakuusax. Ilonarue o karanmse. [IorsTre 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMAIOLIME HAa CKOPOCTh XMMHUYECKOW pEaKUUU M TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKUCIUTETHbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUH,  JJIEKTPOHHBIM  OasaHc
OKHUCIIUTEJIbHO-BOCCTAHOBUTEIIBHOW ~ PEaKIUH. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKlMl €  UCIOJIb30BAaHUEM METOAa
AJIEKTPOHHOTO OaliaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHu3M JMCCOLMAIIMU BEILIECTB C Pa3JIMYHBIMU BUAAMU
xumMudeckoi cs3u. CteneHs aucconuanun. CHIbHBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHWWA W COJIGM B CBET€ TMPEJCTABICHUN 00 DIIEKTPOJUTUUECKOMN
nucconmannu. KadecTBeHHbIE peakuy Ha MOHBL. [IoHATHE O TUAPOIIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB UM HEMETauIoB (Trpadura M anmasza), CIOXKHBIX BEIIECTB
(xJopuma HaTpusi), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JEUCTBUSl PA3UYHBIX (PAKTOPOB, HUCCIETOBAHUE DICKTPONPOBOJHOCTH
pacTBOPOB BEHIECTB, IMpollecca JIUCCOLMALMM KHUCIOT, IIEJIOYEed U  COJIeH
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHUANIOB), MPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii  HOHHOro  OOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3ioXeHUs, COCIUHEHHs), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAUYECTBEHHBIX pEAKIUMid Ha HWOHBI, pEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

HeMeTa/nibl U MX coeIMHEHU S

OOmas xapakTepucTUKa TajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3aMMO/ICMICTBUE ¢ METaJUIaMHM, HEMETa/UlaMH, Iejio4aMu). XJIOpPOBOJIOPOI.
CongHasi KMCIIOTa, XMMHUYECKUE CBOMCTBA, MOJYyYECHHUE, NMpUMEHEHHE. JleicTBue
XJIOpa U XJOPOBOJOPOJAa HAa OpraHu3M 4YejoBeKa. BakHeilline XJIopuabl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapaktepucTuka dnemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENeHW OKucieHus. CTpoeHue U (PU3UYECKUE CBOWMCTBA
MPOCTBIX BEIIECTB — KUCIOPOa U CEPhbl. AJUIOTPONHBIE MOJIU(PUKAIIMU KUCTOPOIa
u cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOaOpOJ, cTpoeHue, GU3NYECKHEe U
XUMUYECKue cBoMcTBa. OKCHABI CEPbl KaK MPEACTABUTEIN KHUCJIOTHBIX OKCHJIOB.
CepHast kuciora, (Quznueckue W XUMHYECKHME CBOMCTBa (00IIME Kak
NPEACTaBUTENA Kjacca KHCIOT W crneuu@puueckue). XUMUYECKHE PpPEaKIuH,
JeXalMe B OCHOBE MPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHHS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucaoThl. Conu CepHOM KUCIOThI, KAYECTBEHHAsI peaKkus Ha



cynbdar-uon. Haxoxnaenue cepbl U €€ COCNMHEHMH B mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH CcpeAbl COCIUHEHUSIMU Cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHHA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
¢dusnyeckue u xumudeckue cBoiictea. Kpyrosopor azora B npupose. AMMHaK, ero
bu3nueckre U XUMUYECKHUEe CBOMCTBA, MOdydyeHue u npuMeHenune. Coiu aMMOHHS,
ux pU3NUECKUe U XMMUYECKHE CBOWCTBA, MpUuMeHeHre. KauecTBeHHas peakius Ha
VMOHBI aMMOHMS. A30THAasl KHUCIIOTa, €€ MOJydYeHHe, (PU3MYECKHME U XMUMHYECKUE
cBoiicTBa (oOLIMe Kak TMpeACTaBUTENS Kjacca KHUCJIOT M crheuuduueckue).
Hcnonb3oBaHue HUTPATOB M COJIEW AaMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yao0openuil. XuMudeckoe 3arpsi3sHeHHE OKPY Kalollel cpe/ibl COeIMHEHUSIMHU a30Ta
(KUCITOTHBIE JIOXKJHW, 3arpsi3HEHHWE BO3AyXa, MOYBBI M Boao&éMOB). Docdop,
ajuioTponHbeie Mogudukanuu Qocdopa, GuzMUECKUEe U XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kuciora, pu3ndecKkue 1 XUMUISCKHUE CBOKCTRA,
nostyuenue. Mcnonabs3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YIO0OPEHUH.

OO6mas xapakrepuctuka 3meMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIUIEpOJA,  aJUIOTPOIHBIE
MOAM(PUKALMK, PACHPOCTPaHEHUE B NPHUPOAE, (HU3UUYECKHE U XHUMHYECKUE
cBoiictBa. Ancopouus. KpyroBopot yriepona B npupoze. OKCuabl yriepona, ux
buznueckue W XUMHUYECKHE CBOICTBA, JCHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHE U MPUMEHEHUE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KIUMaTa, MNapHUKOBBIN
s dexr. YronpHas Kuciaora u €€ coiim, nX (PU3NUEeCKue U XMMHYECCKHUE CBOMCTBA,
noJiydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35IUCTBE.

[TepBoHavanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSX
yriepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJI, TJIUIEPUH, YKCyCHAs KUCIIOTA).
[IpupoaHbie MCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HEDTH),
OPOAYKThI UX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BAXKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojax — U ux
pojiM B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOKCTBA, TOJNyYCHHE W
npumeHeHue. CoenuHeHHs KpeMmMHHUs B mnpupoje. OOmme mnpeacTaBieHUs 00
okcuzae kpemHus (IV) u xpemuueBoi kucinore. CUIMKaThl, UX MCIOJb30BAHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHeWIne CTpOUTENbHBIE MaTEepHANIbl: KEPaMHKA,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobiempl 6e30mMacHOTO HMCIOJIB30BAHMS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil HA XJIOPUA-UOHBI U HAOIIOJACHUE TPU3HAKOB
UX TPOTEKAHWsI, OMBITHI, OTpaKaIMKUE (PU3NYECKHUE W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJICHHE ¢ oOpaslaMud XJOpHAOB (TAJOTE€HUIOB), O3HAKOMJIEHHUE C
oOpasmlamMu ceppl U €€  CcOeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BAHUE
BUJIEOMATEPUAITIOB), HAOIIIOICHHE TIpollecca OOYTIIMBaHUS caxapa Mo JICUCTBHEM
KOHILICHTPUPOBAHHON  CEPHOM  KUCJIOTBI, H3y4YEHUE XUMHUYECKUX CBOWCTB
pa30aBiIEHHOM CEPHON KUCIIOTHI, MPOBECHNE KaUeCTBEHHOW peakinK Ha cyJbdar-
WOH M HaOJI0JeHUE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMu a3otra, ¢ochopa U HUX COECIAUHEHUH (BO3MOXKHO MCIOJIb30BAHHE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBHIX U (HOcHOPHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacro3HaBaHWE U M3YyYCHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHMS U (ochaT-uOH U HM3yUCHHE MPU3HAKOB
UX TIPOTEKAHHUsI, B3AMMOIECTBAE KOHIEHTPUPOBAHHON a30THOU KHCIIOTBI C MENIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHue Moenen
KPUCTAUNIMUECKNX PEmETOK anmasza, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
poLIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, paclo3HaBaHUE U HU3yuEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAUYeCTBEHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHelIme HeMeTaJuIbl U UX COCIUHECHUS.

MeTajibl 4 MX cOeIMHEHUS

OO6m1as XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noyiokeHus B llepmogmueckor cucreme xumuuyeckux snemeHtoB [l .
MeHnneneeBa u ctpoeHus aTomMoB. CTpoeHHE MeTauioB. MeTtayuinueckas CBs3b U
MeTaJTMYECKass  KpUCTAUIMUeCKas  peméTrka.  DJICKTPOXUMUYECKUH Pl
HanpspkeHuil metaiioB. dusnyeckue 1 XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
crocoObl mostydeHus: MeTtayyioB. [loHATHE O KOpPpPO3MM METAJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CriaBbl (CTalb, YyTyH, AIOPAJTIOMHHUH,
OpoH32a) U X MPUMEHEHNE B OBITY ¥ MPOMBIIILIICHHOCTH.

[Ilenoynsie MeTauibl: ToJIoKeHHe B [lepronuueckoil cucTeMe XMMHUYECKUX
anemeHTOB JI. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HAaXOXJEHUE B NPUPOJE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanusi). OKCuasl u



TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METauIOB U HX
COEIMHEHUH.

[IlenouyHO3eMENIbHBIE METAAJbl MAarHMM M KaJdblLUM: IIOJ0KCHUE B
[lepnognyeckor cucreme xuMuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKne 1 XMMHYECKHE CBOMCTBA MarHus
U Kanblus. Baxnelmume coequHeHHs KalblUs (OKCUI, TUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AJTOMUHUN: TIOJI0)keHUE B [leproinueckoi cucTeMe XuMHYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHE aToma, HaXOXKICHHE B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA aTlOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoauueckoi cucreme XUMUYECKUX 3IEMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aToOMa, HAaXOXKJAE€HUE B mpupoac. Pusnyeckue Hu
XUMHUYECKUE CBOMCTBA kene3a. OKCUIbl, TUAPOKCUIBI U conn kene3a (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C O0Opa3llaMd METAJJIOB W CIUIABOB, HUX (PU3NYECKUMU
CBOMCTBaMHU, M3y4YEHUE  PE3yJbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbIIMSI W HATpus C BOJOM (BO3MOKHO HCIIOJb30BAaHUE BUJIEOMATEPUAIIOB),
MCCIIEIOBAaHUE CBOMCTB KXECTKOM BOJIBI, IIpOLECCa TOPEHUS XKeje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAaHUE  BHUJEOMATEepUaNIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAKIM{d HAa MOHBI: MArHUs, KaJIblLUs, ATFIOMUHUA, UHKA, JKEJie3a
(IT) u xenesa (III), mequ (II), HaGnroAeHNE U OMUCAHUE MPOIECCOB OKPAITUBAHMUS
IJJaMEHH MOHAaMU HATpHsl, Kalus W Kaldblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4u o TeMe «BaxkHenume
METAJUIBI U KX COCTUHEHUS».

XuMus M OKpPYKAKLIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKM3HM 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoip npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHUE OKpYKawIlel cpeabl (MpeenbHas I0mycTuMast
KOHIIEHTpaius BemlecTs, nainee — [1/IK). Poiap Xxumuun B pemieHnu 3KOJI0TMYECKUX
pooIeM.

Xumuueckuii Ikcnepumenm:

U3yueHHE OOpasIloB MaTepUasioB (CTEKJIO, CIUIABHI METAJIOB, MOJMMEPHBIC
MaTtepuarbl).

Meosicnpedmemmuuwie céasu



Peanuzanus MexnpeaIMeTHBIX CBs3€ll NMpU HM3y4eHHMM XMUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUMN, TaK U TOHSATUH, SIBISTFOIIUXCS CUCTEMHBIMH JJISl OTJENBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHusl, aHajdu3, CHHTE3, KIacCUpUKalus, MEPUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIelb, SBICHUE, MAaPHUKOBBIN
ek, TeXHOIOTHS, MaTePUAIIBI.

®dusmka: Martepus, aToOM, O3JIEKTPOH, TNPOTOH, HEWUTPOH, HOH, HYKIH]I,
U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUIN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH, JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CIiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoMHIIE.

buonorus: dotocunrtes, npixanuwe, Omocdepa, 3KOCHUCTEMA, MHHEPATHHBIC
yA00pEeHHs, MUKPOSJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAeMbI€, TOTITUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHUS IMPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHus JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE y4eOHOH H
BOCIUTATEJIBHOMN IE€STEIBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNUCKUMU
COLMOKYJIbTYPHBIMU W JTYXOBHO-HPaBCTBCHHBIMU IICHHOCTSIMU, TPHUHSATBIMU B
oOIIleCTBE TMpaBUJIaMU W HOpPMaMHU TMOBEJEHUS U CIOCOOCTBYIOT IIpoOIleccam
CaMOIIO3HaHUSs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yYarOIINXCA.

JIugyHOCTHBIE ~ pe3yJbTaThl  OTpakalOT  TOTOBHOCTH  OOyYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMH U
pacIIUpPEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mIaTpUOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWIO0, TOHMMAaHWs 3HAYEHUS XUMHUYECKOM HAyKH B KU3HHU
COBPEMEHHOIr0 O00IIecCTBa, CIOCOOHOCTU BIAJETh JOCTOBEpHOU HH(MOpManueit o
[IEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHUS] O COIMAIbHBIX HOPMax M TMPABUJIAX MEXKINYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTHUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIEIOBATENLCKONW, TBOPYECKOM W JIPYTUX  BHJAX
NEeSTebHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]lay, BBITIOJTHEHUU XUMHYECKHUX
AKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEeOHOU NESITEIHbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IIOBEAECHHE W TOCTYIIKM CBOMX TOBApUIIEH C NO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUIM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BEIIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH W COCTABISIOLINE
OCHOBY Il TIOHUMAHUS CYIIIHOCTH HAYYHOM KapTHUHBI MHUpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHOM CPEJIO, O POJIM XMMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU IO
XUMHH, HEOOXOAUMBIE i1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUU,
MO3HABATENHbHON, WH(DOPMAIMOHHOW M YHUTATENIbCKOW KYyJIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Yy4YEeOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYNHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEHHIO M TO3HAHMIO, JTIO003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBAaHMIO, MPOEKTHOW M  HMCCIEI0BATEIbCKON
NESATETHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JTaJIbHEUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KHU3HU, OCO3HAHHE TOCJIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH COOMIOJICHUs] TpaBuid 0€30MacHOCTH TIpu  OOpalieHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YyUYEHUIO Tpodeccuil U Tpyaa pa3auyHoOro poja,
YBOKEHHE K TPYyAy M pe3yjibTaTaM TPYJOBOH IEATENbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs NPEIMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJIHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
ycrenHon npodeccuoHanbHOM IeITeIbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOheCCHOHATBHON CPEJIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOYHHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUS, TIOHUMAHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOr0 o00pa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuil 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YTIPOXKAIOIIHNX 3I0POBbIO U )KU3HHU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
PELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHOU CPEIOH, ISl MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYphl, OCO3HaHHUS TJ00adbHOTO  Xapakrepa
HKOJIOTUUECKUX MPOOJEM M IMyTEeH WX PEIICHUs] MOCPECTBOM METOJIOB XUMUU,
HKOJIOTUUECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKATUBHOW U COIIMAIIBHOMN TTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAYMMBIE JJIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIC TOHATHUS (3aKOH, Teopwus,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPbhIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEAMETaxX U IMO3BOJIAIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IIEIIOCTHOM



HAyYHOW KapTUHE MHpA, U YHUBEpCaJIbHbIC yueOHbIE NEeWCTBUS (ITI03HABATEIIbHbIE,
KOMMYHUKATUBHBIC, PETYJISTHUBHBIE), KOTOphIE 00O€CIeurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

IMo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE IeiicTBUS

ba3oBble Jornueckue AecTBUA:

YMEHUSI HCMOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHHMH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHH (BBIACIATH WX XapaKTEPHBIC
MPU3HAKK, YCTaHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TIOHATHSIMH), UCIOJIB30BATh
TOHATHS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBIICHUM, BRIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIuH,
yCTaHaBJIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTHYECKHUE pacCyXIACHUS (MHAYKTHUBHBIC, JICTyKTUBHBIC, 110 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOILlECCe TO3HAHWUA TOHATHS (NMPEAMETHBIC U
MeTarpeMETHbIE), CHMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHIEMbIC B XUMHUH MOJICIIBHBIC TIPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XuMudeckas ¢Gopmylia W ypaBHEHUE
XUMHUUYECKON peaklMi — MNpU PElICHUH YueOHO-TTO3HABATEIbHBIX 3aj/lay, C yYETOM
ITUX MOJICTBHBIX MPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIECTBEHHBIE
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIBIIATE  OONIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B U3yIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble ncciaenoBare/ibCKue 1eiiCTBUA:

YMEHHUE HCIOIb30BaTh IMOCTABICHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHWA, a TaKXKe B KAayeCTBE OCHOBBI i (POPMUPOBAHUS THIOTE3BI IIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBACMBIX CYKJICHU;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHWE HalJoIaTh 3a XOJOM Ipolecca,
CaMOCTOSITETILHO MPOTHO3UPOBAThH €ro pe3ysbTar, PopMyIUpoBaThH 00OOIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIMbITA, UCCIAETOBAHUSI, COCTABIATH OTYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MTOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nocoOus, pecypcel VHTepHETa), KPUTUYECKH OIICHWBATH MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO WH(HOPMAITHIO;



YMEHHE MPUMEHITh Pa3IUYHbIE METOAbl M 3alpOoChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIIMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX [JIsi BBINOJTHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, MPUOOPETEHUE OIbITa B
o0lacTi  HMCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMANBHYIO (DOpMy TipeacTaBieHust nHGopMauu u
WUTIOCTPUPOBATh peIlllaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JharpaMmamu,
npyrumu popmamu rpaduKi U UX KOMOUHAIUSMU;

YMEHHE WCIONB30BaTh M AaHANU3WPOBATh B TMpolecce y4eOHOHl u
HCCJIeIOBATENLCKON JEATENHPHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKATHBHbIE YHHBePCAJIbHbIE YUeOHbIE TeliCTBUS:

YMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe Juajgora W (WJIh) JTUCKYCCHHU) TIO
CymecTBy  oOcCykmaemMol  TeMbl, (QOPMYIHpPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/ITIOKEHHOM 3a1a4H;

YMEHHSI ~ TPEACTABIATH  TOJYYCHHBIE  pe3ylbTaThl  MMO3HABATEIHHOU
JEeSITeNbHOCTH B YCTHBIX UM THCHMEHHBIX TEKCTax; JeliaTh MPE3CHTAIUI0
pe3yIbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO JKCIEepHUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO UCCIETOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHUs y4eOHOTro COTpyJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABaTEIbHOM M HMCCIEJOBATEIbCKOM  JEATENILHOCTH  TMpPH  PEIICHUH
BO3HUKAIOMIUX TPOOJIEM Ha OCHOBE yu€Ta OOIMIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD», KOOPAHHAITIS
COBMECTHBIX JICHCTBUHM, OIpEACIICHUEe KpPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJITHEHHON PaOOThI U JPYTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiiCTBHUS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh IENH JEATEIbHOCTH, IIaHHPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNBHOCTD, BBIOUPATh Hanbosee d(pPpekTuBHBIC CIIOCOOBI peleHusl Y4eOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBJSITh WM KOPPEKTHUPOBATH
NPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHWM 33JaHUM C Y4ETOM
MOJTyYeHUS] HOBBIX 3HAHWU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLIEHMBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHON LENH, YMEHHE
UCIOJIb30BAaTh M aHAIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMbI€ B YCJIOBUH 3aJaHUM.

NMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pE3yJAbTATOB IO OCBOCHHIO O0S3aTEIBHOTO
COJIep>KaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepasbHOi pabodeil mporpaMMoH,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAYYHBIC 3HAHUS, YMEHUS U CIOCOOBI



JnercTBUl, crnenuuUecKue A  IPEAMETHON  o0macTh  «XHUMHUS», BHJIBI
JNEATEIbHOCTH IO  IOJYYEHHID HOBOI'O  3HAHUs, €ro  MHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xonIy oOydenus B 8 kjiacce mpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHN: aToM, MOJIEKyJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIsI XUMUYECKOTO dJIEMEHTa B COCTMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAaHUE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKAIUS pPEeaKIui: peakuuu
COCIMHEHNUSA, PEaKUUU PAa3JIOKEHUsA, PEaKUUU 3aMEUICHUs, pPEeaKuuu
0oOM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOM 3P(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToMHas OpOUTaNlb, PAIAYC
aToMa, XUMHYECKasl CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, aHWOH, PACTBOpP, MACCOBasi JI0JS BEIIECTBA
(TpolieHTHas! KOHIIEHTPAIHs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

e HCIOJB30BAaTh XHWMHUYECKYI0 CHUMBOJHMKY JUIsl COCTaBJICHHS (HOpMy
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e OIpENENATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKHCJEHHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAUHEHUW 10
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAs W MOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeBaTh cmbich Ilepuogunueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX mojiokeHus B I[lepuoaumueckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO Y4YE€HUS, 3aKOHa ABOTaapo;

e OMNWCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuvaTh TMOHATHUS «TJABHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckas cucreMa xuMuyeckux »siemeHtoB . .
MenzaeneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sApa, 00Iiee Yuciio dJIEKTPOHOB
Y pacipeAesieHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKuu
BEIIECTB, M0 TEIJIOBOMY 3(PPeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINHME XHUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAIlCHUN B
Pa3IMYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO MacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOrOo 3JeMEHTa 1o ¢opMmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MIPUMEHSTh OCHOBHBIE OINEpPALMM MBICIUTENBHON AEATEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTU3aluio, Kiaccu(uKaiuio,
BBISIBJICHUE MPUUYUHHO--CIEJCTBEHHBIX CBA3EU — JUIsI U3YyUYECHHUSI CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIUM, €eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHHEe, MOJEIUPOBAHUE, DKCIECPUMEHT
(peasbHBINM U MBICJICHHBIN);

CJIEIOBaTh  IPABWIAM  TMOJB30BAHUS  XHMHUYECKOM  MOCYJAOM W
1a0opaToOpHbIM  00OpYyJIOBaHMEM, a TakkKe IpaBWjiaM oOOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TMOJIYYEHUIO U COOMPAHMIO
ra3oo0pa3HbIX BemecTB (BOJAOpPOAA U KHUCIOPOJa), TNPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEILECTBA,
IJIAaHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koHIy oOydenus B 9 kj1acce npeIMETHbBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKphIBaTh CMBICI OCHOBHBIX XWMHWYECKHX TOHSATHH: XHMHYCCKHUI
AJIEMEHT, aTOM, MOJIEKyjla, WOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTH, 3JEKTPOOTPHUIATEIHHOCTh, CTEINEHb
OKHUCJICHHS, XMUMHUYECKasl PeaKIus, XUMUYCCKast CBs3b, TEIUIOBOU 3(deKT
peaknuuu, MOJb, MOJSIDHBIH  00BEM,  pacTBOp,  DIICKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTHYECKAS JTUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMeHa, Karamu3atop, XWUMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEoOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKWCIIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTaHOBJIEHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKAass pEHIETKa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, MpeaeabHO JOMyCTUMas
koHuentpanusa [I/IK BemiecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MIPUMEHSITh 3TU TOHSATHUS MPU ONUCAHUH BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJIEHHUS (HOPMYT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpAa3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJacCy COEOUWHEHUH mo ¢opMmysiaaMm, BHJI XUMHUYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAS, METaJUIMYEeCKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (QopMyiie, XapakTep Cpeasl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKNA KOHKPETHOI'O BELIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabmmunyio Gopmy [lepruoanueckoil CUCTEMbl XUMHYECKHX DSJIEMEHTOB:
paznuyaTh MOHATUS «rjaBHasg noarpynmna (A-rpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», manbsle u OOJbIIME TEPUOILI, COOTHOCHUTH
0003HayYeHUs, KOTOpbIE HMEIOTCA B NEPHUOJUYECKON Taldiauue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sjApa, oOIee 4YUCIO DJICKTPOHOB H
pacmpenelieHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHECHHH CBOWCTB 3JIEMEHTOB M MX COCIUHCHUU B
npejenax MajiblX TMEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B PEaKIuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKUCICHUs
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0OmMME W crenuduuecKkrue XUMHYECKHE
CBOMCTBa MPOCTBIX M CIOXHBIX BEIIECTB, TMOJTBEPKIas ONHUCAHUE
MpuUMepaMH MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIUM;

COCTaBJSAITb YPABHEHUSI BJIEKTPOIUTHYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMUX CYIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMU Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKInii;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TPOTEKAHUS XWMUYECKHX TPEBPALICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMeHTa 1o (dopMmyIe
COEIIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKON PEAKITHH;

coONroaTh  TMpaBWIa  IOJIb30BAaHUSA  XUMHYECKOH  TOCYIOW |
7a0opaTOpHBIM  O0OPYJIOBaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMH TII0 BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB TIO TMOJIYYEHUIO U COOMPAHHIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa U YTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, IOATBEPKIAIOIMINEC  KAYCCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMU-,
noau-, KapOoHat-, ¢ocdar-, CUIMKaT-, Ccyiab(har-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTaHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIMHA MBICTUTCIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, OOOOIIEHUE, CHUCTEeMATU3alluI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — NIl M3Y4YEHUS CBOWCTB BEIIECTB H
XUMHUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbId H
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne
n/n

Pasznea 1. IlepBoHayaibHble XUMHYECKHE TIOHATHUSA

1.1

1.2

HaunmenoBaHue pa3xeioB u

TEM MMPOrpaMMbl

Xumus — BaykHas 00J1acThb

C€CTCCTBO3HAHHUA U

IIPaKTUYECKOU JEATEIbHOCTH

YCJIOBCKa

BemectBa u xumnueckue
peaxiuu

Uroro no pazgeny

KoaunuyecTBO 4acoB

Bcero

15

20

KoHnTtpoibHbIe
padoThbI

Pa3nea 2. BaxkHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

2.1

2.2

23

24

Boznyx. Kucnopoa. [Tonsitue

00 oxcumax

Bonopoa.llonsitue o kucnorax

" COJIIX

Bona. PactBopsl. [Tonsitue 06

OCHOBAaHHUAX

OCHOBHEIE KJIaCCHI

HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

Hroro no paszneny

6

11

30

IIpakTHyeckue
padoTbI

JuekTpoHHbIe (MU poOBbLIEL)
o0pa3oBaTe/ibHbIE PeCypPChI

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [{OK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumnueckux 3jeMeHToB /I. U. MenneneeBa. CtpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN


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

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cuctema

31 XUMHYECKHX d1eMeHToB /1. H.
Mengeneesa. CtpoeHue atoma
XumMu4deckas CBs3b.

3.2 OKuCIUTEIHbHO-

BOCCTAaHOBUTCIIBHBIC pPCAKIINN

Uroro no pazgeny

PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



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

9 KITACC

Ne i/

Paznea 1.

1.1

1.2

1.3

HanmeHnoBaHue pa3jieiioB U TeM
NMPOrpamMMbl

BemecTBO 1 XUMHYECKHE peaKkuuu

[ToBTOpeHue u yriayOneHne 3HaHu|
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuui

3J'ICKTpOJ'II/ITI/I‘-ICCKa$I Jucconuanus.
XHUMHUYECKHE pCaKknuu B paCTBOpax

Uroro no pazgeny

Pazgea 2.

2.1

2.2

23

24

HeMeranasl M X cOeTUHEHUS

OO61mas xapakTepUCTHKa XUMUYECKUX
sneMeHToB VIIA-rpynmsl. ["anorenst
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé€
COeJIMHEHUs

OO01as XapakTepUCTHKA XUMHYECKUX

aneMeHTOB VA-rpynisl. A30T, pochop U ux

COCAUHCHU

OO011as XapakTepUCTHUKA XUMHUYECKUX
aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHUI U UX COCTUHECHUS

Uroro no pazgeny

KoanuyecTBO 4acos

K
Beero OHTPOJIbHbIE
padoThI
5 1
4
8 1
17
4
6
7
8 1
25

IIpakTHYecKkue
padoTsI

DJIeKTPOHHbIE
(uudgposrbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnunoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo.ru/7f41a636

bubmorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636



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

Pa3gen 3. MeTa/yibl M HX COeTUHEHU ST

3.1 OO01me cBOMCTBA METAIIIOB

3.2 Baxueiinme MeTamibl U UX COSTUHEHUS

Uroro no pazgeny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

4.1 BeniecTBa 1 MmaTepuaibl B )KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmorexa [JOK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Tema ypoka

[Ipenmet xumuu. Ponap XuMuu B 5KU3HU
geJioBeka. Teja u BemecTna

IlonsTue o MCTOAaX ITO3HAaHUA B XUMHHU

IIpaktuyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOpUU U PUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM)

Yucrtsle BemecTBa U cMecu. CriocoOsl
paszeneHus cMeceu

[IpakTuueckas pabora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU TTOBAPEHHOM COJN)»

ATOMBI U MOJIEKYJIBI

XUMHUYECKUE AIIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKHX 3JIEMEHTOB

HpOCTBIe " CJIOXKHBIC BEUICCTBA

ATOMHO-MOJIEKYJISIPHOE YUCHHE

Koan4yecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3yYeHHs

DJIEKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d28c8

bu6morexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6morekxa [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d2a6c¢

bu6moreka [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
Xumudeckas opmysia. BameHTHOCTh
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB

OTHOCUTEIbHAA aTOMHAs Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca

MaccoBas A0JIs1 XUMHYECKOI0
9JICMCHTA B COCIMHCHNHN

KomnuectBo BemecTsa. Moib.
MousnstipHas macca

dusnueckue U XUMUYECKUE SIBICHUS.
XuMHUYecKas peakuus

[Ipu3Haku u ycnoBus NpoTEKaHUs
XUMHYECKHUX PEAKIUI

3aKOH COXpaHEeHHsI MacChl BEIIECTB.
XUMUYECKUE YpaBHEHHS

BrraucieHust KoJIm4ecTBa, MacChl
BEIECTBA 110 YPAaBHEHUSIM XUMHUYICCKUX
peakuuii

Krnaccudukanus XuMHUECKUX peaKIni
(coenuHeHus, pa3ioXeHus,
3aMeInieHus, 0OMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIoneaucT. O0o0IIeHne 1
crucTeMaTh3alrs 3HaHUI

KontpomnsHas padora Nel mo reme
«BemiecTBa U XUMHUYECKUE PEAKITUI»
Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucimopos — 35eMeHT u

bu6morexa [JOK
https://m.edsoo.ru/ff0d2eae

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d323¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5230

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmnoreka LJOK
https://m.edsoo.ru/ff0d3b88

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [{OK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npoctoe BemecTBo. O30H

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHUCJIOpoJia (peaKuy OKUCTICHUS,
ropenue). [loastue 00 oxcumax

CriocoOblI 1oryueHust KUCI0poa B
71a00paTOpPUU U MIPOMBILLIEHHOCTH.
IIpumeHeHue kucnopoaa

TennoBoii 3 PexT XuMuIecKoi
peakuuu, MOHATHE O
TEPMOXHUMHUYECKOM YpaBHEHUH, IK30- U
SHAOTEPMHUUYECKUX PEAKIIUIX

TommuBo (HeTh, yroias U METaH).
3arpsi3HEHUE BO3/yXa, CIIOCOOBI €ro
MpeIOTBPAILCHUS

[IpakTrueckas padota Ne 3 o Teme
«ITonydyenue u coOnpaHue KHCIOPOa,
W3yYEHUE €ro CBOWCTB

Bonmopon — anemMeHT u mpocToe
BelecTBO. Haxoxnenue B npupozae
Ouznyeckue 1 XUMHUIECKHE CBONCTBA
Bogopoja. [Ipumenenue Bogopona

ITonsaTHE 0 KUCIOTAX U COJISIX

CriocoOblI osryueHust BOA0poia B
naboparopuu

[IpakTudeckas pabora Ne 4 o Teme

«Ilonyuyenue u coOupanue BOAOPO/a,
HU3yYEHUE €r0 CBONCTBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bubmnoreka LJOK
https://m.edsoo.ru/ff0d4c4a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmnoreka LJOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6morexa [JOK
https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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33

34

35

36

37

38

39

40

41

42

Momnsipablii 00b€M ra3oB. 3aKOH
ABorazipo

Brruncienus o0béMa, KOJIHYECTBA
BEIIIECTBA ra3a 10 ero U3BECTHOMY
KOJIMUYECTBY BEILIECTBA WU 00BEMY

Brruucienus 006EMOB ra3oB o
YPaBHEHUIO PEAKLIMA HA OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUN T'a30B

du3znyuecknue U XMMUUYECKUE CBOMCTBA
BOJbI

CocraB ocuoBanuii. [lousatue 00
HHMKATOpax

Bopna xak pactBoputens. HacbllieHHbIE
U HEHACBIIIEHHBIE pacTBOPLL. MaccoBas
JI0JIS1 BEIIECTBA B PaCTBOPE

[IpakTuyeckas padora Ne 5 o Teme
«IIpuroToBiieHrEe pacTBOPOB C
ONpeIeIEHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BELIECTBAY
KontponbHas padota Ne2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

[TonydyeHue u XuMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

bu6moreka [JOK
https://m.edsoo.ru/ff0d542¢

bubmmorexa [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubmnoreka LJOK
https://m.edsoo.ru/ff0d6342

bu6morexa [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43
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45

46

47

48

49

50

51

52

53

[TonydyeHnue u XuMHYECKHE CBOMCTBA
OCHOBaHMI

Kucnotsl: cocras, knaccudukanus,
HOMEHKJIaTypa

[Tony4yeHre U XUMHUYECKUE CBOWCTBA
KHCIIOT

Conu (cpennue): HOMEHKIATypa,
CHOCOObI MOJTYYEHUS, XUMUYECKHE
CBOMCTBA

[IpakTuueckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAJIbHBIX 33/a4 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX
COCTMHEHUIN»

I'enernueckas cBsA3b MEXKIY KilaccaMu
HEOPraHWYECKUX COCIMHEHU

O000I11IEHNE U CUCTEMATHU3allNs 3HAHUH

KontponsHas padota Ne3 o reme
"OCHOBHBIE KJIACChl HEOPTAHUYECKUX
coenqnHeHnn"

[lepBble MOMBITKY KJIACCU(PHUKAIIN
XMUMUYECKHX 37eMeHTOB. [loHsTHE O
IpyMIax CXOAHbBIX JIEMEHTOB

[Iepuonnueckuii 3aKOH U
[lepuoanueckast cucteMa XMMUYECKUX
anemeHnToB /I. 1. Menaeneesa

[lepronpl, rpymbl, TOATPYIIIBI

bu6moreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmnoreka LJOK
https://m.edsoo.ru/00ad9474

bub6mmorexa [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmorexka [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00adas52¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00adas52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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60

61

62

63

64

65

Ctpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CrtpoeHue 3MeKTPOHHBIX 000JI0YEeK
aTOMOB 3JIeMeHTOB [lepunonnueckoi
cuctemsl J[. 1. Menaeneera

XapakTepucTUKa XMMUUECKOT O
3JIEMEHTA 10 €0 IOJI0KEHUIO B
ITepunonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuonnyeckoro 3akoHa Juist
pa3BuTUA HayKy U npaktuku. /. 1.
MenpeneeB — y4€HbINU, M1€1aror U
IPaKJaHUH

DNEeKTPOOTPULIATEIBHOCTh AaTOMOB
XUMUYECKUX DJIEMEHTOB

HNonnasg xumMmudeckas CBI3b

KoBanenTHas MoJsipHas XUuMHUYCCKast
CBA3b

KoBanenTHas HCIOJIsIpHAad XUMHUUYCCKas
CBA3b

CreneHp OKUCICHUS

OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakiuu

OKMCIINTEIIN U BOCCTAaHOBUTEIIN

KonrtponsHas padora Ne4 o reme

bu6moreka [JOK
https://m.edsoo.ru/00ada342

bubmmorexa [JOK
https://m.edsoo.ru/00ada6bbc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8&

bubmnoreka LJOK
https://m.edsoo.ru/00adac34
bubmnoreka LJOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9

bu6mmorexa [JOK
https://m.edsoo.ru/00adae28

bu6mmorexa [JOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenue atoma. XUMHUYECKasl CBA3bY»

PesepBHelil ypok. O6o0IeHHE U

66 crucTeMaTu3alvs 3HaHUN

67 Peseprubiil ypok. O6001eHNE 1
CUCTeMaTH3all¥sl 3HAHUH

68 Pesepubiil ypok. O6001eHue 1

cucTeéMaTu3anusia 3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

https://m.edsoo.ru/00adb486

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33¢

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KITACC

Ne
n/n

KoaunuyecTBO 4acoB

Tema ypoka KoHnTpoibHbIe
Bcero
padoThI

IlepnonnuecKkuit 3aKoH.
Ilepnonnueckas cucrema

XHMUYECKUX dieMeHToB /1. 1. !
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUU

CBOICTB XUMHUYECKHUX IEMEHTOB 1
MEPBBIX TPEX MEPUOI0B

Knaccugukaius 1 HOMEHKIAaTypa |
HEOPraHUYECKUX BEILECTB

Bunn XuMHU4eCcKOU CBSI3H U THUIIEI |
KPUCTAJUIMYECKUX PELIETOK

Konrpomnsnas padora Nel mo treme
«IloBTOpEHuE u yriyOnaeHue 3HaHUM 1 1

OCHOBHBIX pa3JIeNIoB Kypca 8 Kiaccay

Knaccugukarus Xxummuueckux
peakuyii o pa3IudHbIM IIPU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUYECKOM

peakuuu. [IoHsITHE O TOMOTEHHBIX U 1
reTePOTeHHBIX PEaKIMIX

HOHS[TI/IG 0 XUMHYCCKOM paBHOBeCI/H/I.
@akTopsl, BIUAIOIINAE HA CKOPOCTh 1
XUMUYECKOU PEaKINH U TTOJI0KEHUE

IIpakTH4eckue
padoThI

Jlara
U3YYeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edso00.ru/00adb6b6

bubmnoreka LJOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

bu6morekxa [JOK
https://m.edsoo.ru/00adbe9a

bu6mmorexa [JOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOI'0 paBHOBECCHUSA

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC
peakiuu
Teopust 37AEKTPOIUTUYECKOI

AuCConHralu. CunbHBIC U cl1a0bie
SJICKTPOJINUTBI

HonHbIe ypaBHEHUS peaKkLuil

XUMHWYECKHUE CBOMCTBA KUCIIOT U
OCHOBaHUH B CBETE MPEACTaBICHUIN
00 AIEKTPOIIUTUIECKOM JTUCCOLUAIIUU

XMUMHUYECKUE CBOMCTBA COJIEU B CBETE
MpeACTaBICHUN 00
ANEKTPOIUTHIECKON JUCCOIHAITIT

[TonsiTne o runponuse conen

O000111eHNEe U CUCTEMATU3ALMS
3HAHUHI

ITpaxTrueckast padora Ne 1.
«Pemenne sKcriepIMEHTAIBHBIX
3ajau»

Konrponsnas padora Ne2 o reme
«DNEKTPONUTHYECKAS TUCCOLIUALTHSL.
XUMHYECKUE PEAKIIMU B pACTBOPAX»

OO01as XapakTepUCTHKA raJlor€HOB.
XUMHYECKUE CBOWCTBA HA IIPUMEPE
xJjiopa

XnopoBogopoa. ComnsiHast KUCIIOTa,

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bubmnoreka LJOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [JOK
https://m.edsoo.ru/00add8b2

bu6mmorexa [JOK
https://m.edsoo.ru/00add9d4

bu6mmorexa [JOK
https://m.edsoo.ru/00addd12

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bubmuoreka [{OK
https://m.edsoo.ru/00addec0

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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25

26

27
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XUMUYECKHE CBOMCTBA, MOJTyUYCHHUE,
MIpUMEHEHUE

ITpakTnueckas padora Ne 2 o teme
«ITonmyyeHne COMAHON KUCITOTHI,
U3y4YeHUe €€ CBOMCTB»

Brruncnenus no ypaBHEHUSIM
XUMHYECKHUX PEaKIIUid, €CJIU OJIUH U3
peareHTOoB J1aH B U30BITKE

OO01as xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynmnst

AnnoTtponHbie MOIU(UKALIUU CEPBHI.
Haxoxnenue cepbl 1 €€ coeTMHEHUN
B IIpUpOJIe. XMMHUYECKHE CBOMCTBA
cephl

CepoBoziopoj1, CTpOEHHUE,
(bU3UYEeCKre U XUMUYECKHNE CBOMCTBA
Oxkcuabl cepbl. CepHas KUCIIOTA,
(bu3nUecKre U XMMUYECKUE CBOMCTBA,
MpUMEHEHUE

XHUMHUYECKUE PEAKLINH, JEXKAIINUE B
OCHOBE TIPOMBIIIJICHHOTO CIIoco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE
OKPYXAaIoIIEeH Cpeabl COCTUHEHUSIMHU
cepsl

Brruucnenue MaccoBoil J0JIM BBIXO/A
MPOJIYKTA PEaKIIKU

061_]_[8.5[ XapaKTCPUCTHKA 3JICMCHTOB

https://m.edsoo.ru/00ade104

bubmmorexa [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bubmnoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bubnuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK



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
https://m.edsoo.ru/00adec8a
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33

34

35

36

VA-rpynmsl. A30T, pacnpoCcTpaHeHUE
B IIpupojie, Guznyeckue u
XUMUYECKHUE CBOMCTBA

AMMHak, ero puznyeckue u
XUMHUYECKHE CBOMCTBA, IOJIyYEHHUE U
IpUMEHEHHE

ITpakTnueckas padora Ne 3 o Teme
«[lomyuenne ammmuaka, U3yueHHe ero
CBOMCTB»

A3oTHas KuCoTa, e€ pusnueckue u
XMMHUYECKHE CBOICTBA

Hcnonbs3oBaHne HUTPATOB U COJIEN
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX
ynoopeHuit. XuMuieckoe
3arpsi3HEHUE OKPY KaIOIIEH cpebl
COCIMHEHUSIMU a30Ta

docdop. Oxcun hochopa (V) u
dbochopHas kuciaota, pu3nIEcKue u
XUMHUYECKHUE CBOICTBA, MOIyYCHHE

Hcnonp3oBanue ¢pocdaTos B
Ka4eCcTBE MHHEPAIBHBIX yI00OpPCHUH.
3arps3HeHue NPUPOIHON CpeIbl
dbocharamu

Yraepon, pacnpocTpaHEeHHUE B
npupoze, GU3n4eckue 1 XUMHUECKUEe
CBOICTBA

Oxkcupsl yraeposaa, ux Gu3ndecKue u
XUMHUYECKHE CBOUCTBA.

https://m.edsoo.ru/00adeea6

bubmmorexa [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bub6mmorexa [JOK
https://m.edsoo.ru/00adfc20

bu6morexa [JOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TIPOOITIEMBI,
CBsI3aHHBIE ¢ OkcuaoM yrieposa (IV)

VrobHas KHCI0Ta U €€ COIn

[TpakTuueckas pabora Ne 4 o Teme
"[losrydyeHre yrieKucioro rasa.
KavectBeHHas peakius Ha KapOOHaT-

n

HOH

[TepBoHaYaIbHEIE TOHATHUS 00
OpraHWYECKHUX BEIIECTBAX KaK O
COEIMHEHUSAX yIiIepoaa

Kpemuuii u ero coeguneHus

[TpakTrueckas padota Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
«Baxueumme HeMeTauTbl U UX
COCITUHECHUSD)

Konrponsnas padora Ne3 o teme
«BaxHeHnIne HeMeTalJIbl U UX
COETMHEHUS

OO01mas xapakTepucTHKa XUMUIECKUX
3JIEMEHTOB — METAJLIOB.
Meranueckas CBsi3b U
MeTaJuTH4ecKasi KpucTauimuecKas
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB

XUMHUYECKHE CBOMCTBA METAJLJIOB.
DIEKTPOXUMUYECKUN PSIT
HaIPSHKEHUN METaJUIOB

bub6mmorexa [JOK
https://m.edsoo.ru/00ae006¢

bu6mmorexa [JOK
https://m.edsoo.ru/00ae027¢

bu6mmorexa [JOK
https://m.edsoo.ru/00ae054¢

bu6morexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmorexa [JOK
https://m.edso0.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ac0el 8

bubmuoreka [JOK
https://m.edsoo.ru/00ael103e

bu6mmorexa [JOK
https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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55
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OO0mIue crocoObI MOTyYEHUS
MeTtauioB. CiutaBel. BerauciieHus mo
YPaBHEHUSM XUMHYECKHUX PEaKIIHid,
€CJIM OJJUH U3 PEareHTOB COACPIKUT
npuMecHu

IlonsTue o KOppO31Uu METAJIJIOB

[IlenouyHble METAIIIBI

OKCI/II[LI U THAPOKCUIABI HATPHUA U
Kajausa

[llenoyHO3eMeNbHBIC METAJIIBI —
KaJIbIIMA 1 Mardui

Baxxnenmme coeTMHEHNS KaJIbITUI

O000111eHNEe U CUCTEMATU3ALMS
3HAHUHI

JKEcTkoCTh BOIBI M CIIOCOOEI €8
yCTpaHEHUs

[TpakTrueckas padorta Ne 6 mo Teme
"YKEcTKOCTh BOABI 1 METOIEI €6
ycTpaHeHus"

ATTOMUHUN

AMpoTtepHbIe CBOICTBA OKCHJIA U
THIPOKCUA

Kenezo

bub6anoreka [HOK
https://m.edsoo.ru/00ael 156

but6mmoreka [JOK
https://m.edsoo.ru/00ae1278

but6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ac1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aeclae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aeclc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6moreka [JOK
https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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Oxcuibl, THIPOKCUIBI M COJTH JKeJe3a
(IT) m xxene3a (III)

O000111eHHUE U CUCTEMATU3ALMS
3HAHUU

[TpakTuyeckas padora Ne 7. Pemienue
AKCIEPUMEHTAJIbHBIX 3a/1a4 I10 TEME
«Baxunenmue MeTauibl U UX
COEJIMHEHUS»

Brluucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUHI, €CIIH OAUH U3
pEeareHToB J1aH B U30BITKE UITU
COAEPKUT IpUMecH. Beruncnenus
MAacCOBOM J0JIM BBIXOJa MPOIYyKTa
peakmuu

O00011IcHNE U CHCTEMATH3AIIHS
3HAHUM

KonTtponbhas padota Ne4 o teme
«Baxkneine MeTamIbl M X
COCIMHCHUS

BemectBa u Mmarepransl B
MMOBCEIHEBHOM KM3HH YeJIOBEKA
XUMHYECKOE 3arpsA3HEHNE
OKPYXaIOIIEH Cpebl

Ponb xumuu B perieHun
HKOJIOTMYECKUX MPOoOIeM
PesepBHbIil ypok. O6001IeHIE 1
CUCTEMAaTH3alus 3HaHUH

PesepBHbIit ypok. O600ImIeHNE 1

bu6moreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ac1750

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3f50

bubnuoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6moreka [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmorexa [JOK



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

cucTeMaTH3aIus 3HaHWI https://m.edsoo.ru/00adb33c

68 PezepaHslii ypok. O6001enue u 1 bubnuorexa LIOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 .

I[TPOT'PAMME


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




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCcTBO
«3narensctBO «IIpocBemenue»

» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.1°., AkiimonepHoe 00IIEeCTBO
«M3marenscTBO «IIpocBemenne»

Xumus, 8 knace/ Pymzutuc I'.E., ®enpaman .., AkiimonepHoe 00111ecTBO
«M3parenscTBO «IIpocBemieHue»

Xumus, 9 xknacce/ Pynsutuc I'.E., ®enpaman @.I., AkninoHepHoe 00111eCTBO

«HSI{&TGHBCTBO «HpOCBCHleHI/Ie»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumus : ypoku B 8 knacce : nocodue qis yuurens /H. H. I'apa

Xumust. Ypoku B 9 kiacce : mocodue s yaurteins /H. H. I'apa

VY4eOHUK C MPUIIOKEHUEM Ha SJIEKTPOHHOM HOcHUTeENeE. 8, 9 KilacChl. ABTOPHI:

Pymsutuc I'.E., ®enpaman O.I'.-

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

http://him.1september.ru Ennnas komnexnus [{OP: [Ipenmernast komnekuus
«XuUMUA»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuUHbIE



skcniepuMenThl: xumus. Komnekus Poccuiickoro o0iieo06pa3oBaTeabHOro
nopTrana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Becepoccutickast onumIiiaia nikoJbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranuueckasi XUMHs: JJIEKTPOHHBIN YUYCOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIIETK: XUMUS
http://www.chemistry.ru JIucTaHinOHHAsI OTUMITHA/A IO XUMHUHU:

TGHGKOMMYHI/IKaIII/IOHHblﬁ O6p330BaT€HBHBIﬁ IIPOCKT
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