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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepanbHON paboueil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIETIIMY MPENoJaBaHusl y4eOHOro mpeaMera « XUMUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
mpeaycMaTpUBAET PACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYHO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHMM K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MnpeACTaBICHU O MaTepUaIbHOM E€AMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH TMPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M KOJIOTUYECKON 0€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAepkaHHs MPOTpaMMbl MO XUMHUHM C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOIUTHYECKON JIUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOIYYCHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAyYHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKU Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKON
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWU B Y4YEOHO-NIO3HABATENbHOM M Yy4eOHO-MCCIEI0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBLHOMY MPHUHATUIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HaHMs, (OPMUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJFOUEBBIX KOMIETEHIMH), UMEIOUIUX YHUBEpCAJIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TpPH pEelIeHUH TMpoOJieM B IOBCEIHEBHOW XHU3HU U
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH IPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee uucIO YacOB, OTBEAEHHBIX M HM3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE dyeMeHTbl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAST MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisl XUMAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkne U XMMUYECKHUE SBICHUs. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0i, mpaBmwiamMu paboThl B JabopaTopuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOACHCTBHE jkele3a ¢ pactBopoM cos menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIIE MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCUJOB:  coyieoOpa3syroniye  (OCHOBHBbIE, KHCJOTHbIE, aM(OTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [lorydenre oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue coen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HUKHOBCHHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO HCIOJIb30BAaHUE BUACOMATEPHAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIECTBA, B3aMMOJICMCTBHE BOJBI C METAJUIAMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoM cepHOIl KHUCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

IHepuoagnuecknin 3axkon u Ilepuoaumyeckas cucreMa XUMHYECKHUX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunonnueckoit cuctembl xumuueckux 3mneMeHToB . 1. MenneneeBa. [lepuoabt
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckoit cucremsl . M. MenneneeBa. XapaKTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [leproandeckoil CUCTEMbl XMMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C pPACTBOPaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJIEIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K Pa3JIWYHbIM KjlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
W3MECHEHHUIO CTETICHEW OKUCICHUS XUMHYECKUX SJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IonsTne 0 xumnueckoMm paBHoBecun. DakToOpkI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue YPaBHEHHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMAd €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens gucconuanuu. CUIbHBIE U CIA0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOMPOBOTHOCTU
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o00pa3oBaHHWE BOJABI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6miast xapakTepucTtuka ranoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
CosnsiHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKHUe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmcioTa, (QuU3HYECKMe H XHMHYCCKHE CBOWCTBA (00mmE Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUpPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacCHpOCTPAHEHHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHNE OKPYKaIOIIEe Cpeibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnons3zoBanue hocharoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKcuuabl yriaepoja, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIWMaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: KHUpaXx, Oelkax, yrieBojax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHenne. CoenuHeHUs KpemHUs B mpupoje. OOmmue mnpeacTaBieHUs 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOoB M WX COCAWHEHHUM (BO3MOXKHO MCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, W3yUYCHHE XUMUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, COOMpaHUe, PAaclo3HABaAaHUE M H3yUeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o TeMme «BakHelIne HeMeTaIIbl 1 UX COSTUHEHUSY.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€Tka.  DNEKTPOXUMHUYECKHH  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HaTpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B TIpupojae. PU3NUECKue U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THIAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, THAPOKCUIbI U conn xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, KajbLWs, aIFOMUHUA, LIUHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 33a/1a4 10 TeMe «BakHeiine
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJIMMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

®dusnka: maTepusi, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITMYECKas
pemeéTrka, CriaBbl, (PU3NUYECKUE BEITUYUHBI, €IUHHIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaTbl, TOPHBIC TMOPOIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »XWU3HMU, OCO3HAHUE TIOCICICTBUU W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMII 0€30TMACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora M (WiaM) JHUCKYCCUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBIMOJHEHUS XMUMHUYECKOr0 IKCIepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepCcAJIbHbIE yUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTaBIATh WIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, PEJIAraeMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHnny o0yuenus B 8 kiiacce npeMeTHbIE pe3yJIbTaThl HA 6A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHHUs, PEAKIMU 3aMEIIeHUs, peakiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOp, MAacCOBas JIOJIsI BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpMYyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeereHre UX Mo 3JEKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHEL).

K xoniy oOyuenus B 9 Kkjacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaliu3aTtop, XUMHYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNINYecKasi), KpHUCTaJUIMYecKash pemeTka, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJI30BaTh XUMUUYECKYI0 CHUMBOJIMKY I COCTaBJIICHUS (POpMYyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, MeETaUIMYeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona JI. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpymnmna (b-rpynmna)», Maneie W OOJbIIME MEPUOJbI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(DPEeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JTUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O H MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TaKKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEIFHON JeATEeIbHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
HaunmeHnoBanue KoaugecTBo uacoB
Ne DJIeKTpOHHbIe (L (POBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTUyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmbI padoThI padoTsI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BaxHas Bbu6mmoteka I{OK https://m.edsoo.ru/7f41837¢
11 00J1acTh €CTECTBO3HAHUSA U 4 0 2 https://resh.edu.ru/subject/lesson/1521/start/
' MIPAaKTHYECKOU https://resh.edu.ru/subject/lesson/1522/start/
NeITEIbHOCTH YeJIOBEKa https://content.edsoo.ru/lab/item/39/
bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
B https://resh.edu.ru/subject/lesson/1485/start/
€lleCTBA U XUMHUYECKHE ’
1.2 S 16 0.5 0 https://resh.edu.ru/subject/lesson/1486/start/
peaxtt https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1519/start

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
bu6mmoreka LIOK https://m.edsoo.ru/7f41837c

51 Bosznyx. Kucnopoa. 5 0 1 https://resh.edu.ru/subject/lesson/2447/start/

' TTousarue 00 oxkcumax https://resh.edu.ru/subject/lesson/2446/start/
https://content.edsoo.ru/lab/item/41/
bubmuoreka I{OK https://m.edsoo.ru/7f41837¢

Bonopon. Ilousitue o -
2.2 CHCIOTAX H COISX 7 0 1 https://resh.edu.ru/subject/lesson/3119/start/
https://content.edsoo.ru/lab/item/42/
Bopa. PactBopel. [lonsiTue bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
2.3 6 0 1 )
00 OCHOBaHMAX https://resh.edu.ru/subject/lesson/2062/start/
2.4 OCHOBHBIE KJIacChl 12 0 1 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://content.edsoo.ru/lab/item/39/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1519/start
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://content.edsoo.ru/lab/item/41/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/3119/start/
https://content.edsoo.ru/lab/item/42/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2062/start/
https://m.edsoo.ru/7f41837c

HEOPraHUYECKUX https://resh.edu.ru/subject/lesson/2445/start/
COeMHEHHI https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2440/start/

Wroro mo pazueny 30

Paznean 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xummuueckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKHCINTEIBHO - BOCCTAHOBHTEIbLHDBIE Pe€aknumn

[lepnomuecknii 3aK0H 1 Bu6morexa LIOK https:/m.edsoo.ru/7f41837¢
[Tepuonnueckas cucrema https://resh.edu.ru/subject/lesson/2053/start/

3.1 XUMHUYECKHX DIEMEHTOB 7 1 0 https://resh.edu.ru/subject/lesson/2051/start/
. . Menneneesa. https://resh.edu.ru/subject/lesson/2050/start/
CrpoeHue aToMa https://resh.edu.ru/subject/lesson/2049/start/

bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2439/start/

XUMHAYECKAsT CBA3b.

OKHCIIUTEILHO- >
3.2 BOCCTAHOBHTOIEHELS 8 0 0 https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/3122/start/
peaxtnn https://content.edsoo.ru/lab/item/45/
Hroro mo pazgeny 15
PezepBHOe Bpems 3 2 0
OBIIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME o8 33 0



https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://content.edsoo.ru/lab/item/45/

9 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubmiorexa HOK
1.1 O CHOBHEIX ha3neon Kvbed 8 KIacca 5 0 0 https://m.edsoo.ru/7f41a636
pasied yp e https://urok.1c.ru/
bu6moreka [IOK
0 https://m.edsoo.ru/7f41a636
CHOBHBIE 3aKOHOMEPHOCTH -
1.2 IMIECKIX ekl 4 0 0 https://resh.edu.ru/subject/lesson/2437/start/
peakil https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2104/start/
bu6moreka [IOK
DIIEKTPOJUTUYECKAS] AUCCOIUALIMSL. https://m.edsoo.ru/7f4_1a636
1.3 X UMIECKHE DEAKLIM B DACTEODAX 8 0 1 https://resh.edu.ru/subject/lesson/1518/start/
peaxi p p https://resh.edu.ru/subject/lesson/1603/start/
https://content.edsoo.ru/lab/subject/4/
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeANHEHHUS
OO6mras xapakTepucTuKa bubnuoreka [JOK
2.1 xuMuueckux 3emeHToB VIIA- 4 0 1 https://m.edsoo.ru/7f41a636
rpynnsl. ['anorenst https://resh.edu.ru/subject/lesson/2075/start/
bu6mmoreka [JOK
OO1ast xapakTepuCTHKa https://m.edsoo.ru/7f41a636
2.2 XUMHAYECKUX JI1eMEHTOB VIA- 6 0 0 https://resh.edu.ru/subject/lesson/2434/start/
rpynnsl. Cepa 1 €€ COeqUHEHMS https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/



https://m.edsoo.ru/7f41a636
https://urok.1c.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://content.edsoo.ru/lab/subject/4/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/

https://resh.edu.ru/subject/lesson/2077/start/

OO01as XxapakTepucTUKa
XUMHUYECKUAX DIeMEHTOB V A-

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

2.3 FpymIBL. Asor, docop 1 HX 7 https://resh.edu.ru/subject/lesson/2078/start/
PYIHIBL. i p https://resh.edu.ru/subject/lesson/2074/start/
COCAMHCHNA https://resh.edu.ru/subject/lesson/2073/start/
bubmmoreka [IOK
OO6rast XxapaKTepruCTHKa https://m.edso0.ru/7f41a636
24 XUMHYECKUX 21eMeHTOB [VA- 8 https://resh.edu.ru/subject/lesson/2072/start/
' Ipynibl. YTIepoa M KPEMHUN U UX https://resh.edu.ru/subject/lesson/2071/start/
COEeIUHEHUS https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/1608/start/
Hroro mo pazueny 25
Pa3nena 3. MeTasiibl M X cOeANHEHHUS
bu6moreka [IOK
3.1 OO01me CBOMCTBA METAJLIIOB 4 https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/1607/start/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
3.9 Baxxneime MmeTaiuisl ¥ UX 16 https://resh.edu.ru/subject/lesson/1602/start/
' COEIUHEHUS https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://content.edsoo.ru/lab/subject/4/
Utoro mno pazneny 20
Pa3nen 4. Xumus 1 oKpykanmas cpeaa
bu6mmoreka [JOK
BemectBa u maTepuansl B )KU3HU
4.1 3 https://m.edsoo.ru/7f41a636

YCJI0BCKa

https://resh.edu.ru/subject/lesson/2435/start/



https://resh.edu.ru/subject/lesson/2077/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/1608/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://content.edsoo.ru/lab/subject/4/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2435/start/

Hroro no pazneny

PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
8A, 8b, 8B, 8I', 81 KJIACCBbI

Ne
n/n

Tema ypoka

KoaundecTBo
JaCOB

Bcero

Jara
U3ydeHus

[Ipenmer xumuu. Posib XuMHM B KU3HU YEIOBEKA.
Xumus B cucreMe Hayk. Tena u Bemecrsa. dusndeckue
CBOICTBa BELECTB. ArperaTHO€ COCTOSIHUE BEILIECTB.
[TonsiTHE 0 METOZAX TO3HAHUS B XUMUHU.

X09. Nzydyenue u onucanue GU3NYECKUX CBONCTB
00pa3IoB HEOPraHNYECKUX BEIIECTB

1 Henens

[IpakTnueckas padorta Ne 1 «3HaKOMCTBO ¢ XUMUYECKOM
MOCY/IOH, TTpaBUIaMu pabOTHI B TAOOPATOPUH U
npuémMamu oOparieHus ¢ 1a00paTOPHBIM
000pyT0BaHUEM

1 Henmensa

dusnyeckye U XUMUYECKUE SIBICHUS.

X3. Habmonenue pusnueckux (TUIaBJICHHE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYyIIKe, KUTICHUE U
KOHJICHCAIIMSI BOJIbl) 1 XUMUYECKHX (TOpEHUE CBEYH,
MPOKAJIMBAHUE METHOM MPOBOJIOKH, B3aUMOJEHCTBHE
MeJia ¢ KUCIIOTOM) SIBIICHUM.

2 Hemensa

Uucrele BemecTBa U cMecu. CriocoObl pa3aeneHus
cMmecen

X3. H3ydeHue crmocoOOB pa3ieieHUs CMECEH: C
MIOMOIIBI0 MAarHuTa, GUILTPOBAHUE, BhIIIAPUBAHUE,
JUCTUIUTSILIMS, XpoMaTorpadus.

2 Hexens

[IpakTuueckas paborta Ne 2 «I[IpoBeneHue OUUCTKI
MMOBapEHHOM COH»

3 "Henens

ATOMBI U MOJIeKyJbL. [IpocThie U Cll0KHbBIE BElecTBA
CraproBas 1MarHocTuka
X3. Coznanue Mojeneit MoJieKyl (I1apoCcTeP >KHEBBIX).

3 "Henens

Xumudeckue deMeHThl. CHMBOJIBI XUMHYSCKUX
OJICMCHTOB.

4 uenens

ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

4 uenens

3aKOH MOCTOSHCTBA COCTABa BEIIECTB. XHUMHUYECKasI
¢bopmyna.

5 Hemens

10

BaneHTHOCTh aTOMOB XUMHUYECKUX 3JI€MEHTOB

5 Henens

11

OtHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS
MOJICKYJIIpHasd Macca

6 "Henens

12

MaccoBas 10151 XUMHAYECKOT0 JIeMEHTa B COCUHEHUM.

6 "Henens




Pacuérel o popmyriaM XUMHUYECKUX COCIMHCHHIA.

13

MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA B COEMHEHNH .
Pacuérel o popmysiaM XUMHUECKUX COCTMHCHHIA.

7 Henens

14

HepBHe IIOIIBITKH KJIaCCI/I(l)I/IKaIII/II/I XUMHUYCCKUX
ajieMeHTOB. IloHsATHE O rpymnmax CXO0AHbIX 2JICMCHTOB
(11€70YHBIE U IIET0YHO3EMENIbHBIE METaJLIbI, FAJIOTE€HBI,
WHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yIoT
aM(bOTepHI)IG OKCHUABI U THAPOKCHUIBI.

X3. Nzydenne o0Opa3iioB BEIIECTB METAIIJIOB U
HEMECTAJJIIOB, B3aI/IMO)1€I\/'ICTBI/Ie TUAPOKCHUA HUHKA C
pacTBOpamMu KUCJOT U IIEJTOYEH.

7 Henend

15

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema
xuMudecknx saeMmeHToB JI. Y. Meneneena.
KopoTtkonepuoanas u JuinHHOTIEpHOAHAsA (OPMBI
[Tepuoanueckoit cucteMbl XUMHUYECKUX AneMeHToB Jl. 1.
Menneneena. [lepuobl u rpynmnbl. QU3NYECKHIT CMBICHT
MOPSAJIKOBOTO HOMEpa, HOMEPOB MEPHOJIa U TPYIIITHI
DJIEMCHTA.

8 Hemens

16

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30TOIbI.
OnekTpoHbl. CTpOCHHE IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 xumMuyeckux 3aeMeHToB [lepruoauueckoit
cuctemsl /1. 1I. Mennaeneena.

8 Henens

17

3aKOHOMEPHOCTH U3MEHEHHS paJnyca aTOMOB
XUMHUYECKUX DJIEMEHTOB, METAINTUYECKIX U
HEMETAJTMYECKUX CBOICTB MO TPYIIaM U Iepruoaam

9 "Henensa

18

XapakTeprucTUKa XUMHUUYECKOTO JIEMEHTA I10 €T0
noJioxxeHuto B [lepuoanueckoii cucreme /1. 1.
Meunpeneena

9 "Henena

19

3nauenue [lepunoanyeckoro 3akoHa u Ilepuoanyeckoii
CUCTEMBbI XUMHYECKHUX JIEMEHTOB I PAa3BUTHUSI HAYKH U
npaktuku. J[. 1. MenzaeneeB — yu€Hbli U IpayKJaHUH.

10 Hemens

20

Kountponsnas padora Nel mo teme " Ilepuoanyeckuit
3aKOH U MEPUOAMYECKAsi CUCTEMa XMMHUYECKUX
aneMmeHToB .. MenneneeBa. CtpoeHue aroma’

10 Hemens

21

XHMHYECKas CBSA3b: KOBAJICHTHAs (HOHHpHaH u
Hel'IOJ'IHpHaH) CBA3b aﬂeKTpOOTpI/IHaTCJ'ILHOCTB
XUMHWYCCKUX 3JICMCHTOB.

11 Hemens

22

HonHnas cBs3b

11 Hemens

23

CreneHp OKUCICHUA

12 Hemensa

24

CreneHp OKUCICHUA

12 Hemensa

25

KoauuectBo BeliecTBa. MoJb. MOJ'I}IpHa}I macca.

S e

13 Hemensa




B3anMOCBs3b KOJIMYECTBA, MACCHI M YKMCIIA CTPYKTYPHBIX
enuHuIl BeniectBa. X3. HabnroneHne oO6pa3iioB BEIIeCTB
KOJINYeCTBOM | MOJIb

26

MonsipHblii 00BEM Ta30B.

13 Hemens

27

Krnaccudukarus HeopraHuueckux coequHeHu. OKCUIBI.
Knaccugukamnus okcuaos: coiaeodpa3zyromniie (0OCHOBHBIE,
KHCIIOTHBIE, aM(DOTEpHBIE) U HECONIeo0pa3yromue.
Homenknarypa okcuaos.

X3. O3HakomIIeHHE ¢ 00pa3IaMi OKCHJIOB U OTIHCAHHE
ux cBoiictB. MccnenoBanne o0pa3ioB HEOPraHUYECKUX
BEIIECTB PA3TUYHBIX KJIACCOB

14 wenens

28

OcnoBanus. Kiaccudukanusi OCHOBaHH: METOYN U
HEepacTBOPUMBIE OCHOBaHMs. HoMeHKIaTypa 0OCHOBaHUH.

14 Henensa

29

Kucnoter. Knaccudukamnus kucnor. Homenknarypa
KHCJTIOT.

15 wenmensa

30

Kucnotsl. Knaccuduxanus xucnor. Homenknarypa
KHCJIOT.

15 wenmensa

31

Conu. Homenkiarypa coJieil.

16 wenmensa

32

O0o01Ienre U cucTeMaTH3alys 3HaHUH 110 TeEME
"CoennHEHN XUMHUYECKUX JIEMEHTOB".

X3. Habmoienne u3MeHeHUs OKPACKH HHIUKATOPOB B
pacTBOpax KUCJIOT M IIeJI0Uen

16 wenmensa

33

3aKOH COXpaHEHUS MACChI BEIeCTB. XUMHUECKUE
ypaBHeHus1. X3. HaOmoneHne u onvMcanue pe3yjbTaToB
MIPOBEJICHUS OTbITA, WILTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MACChI

17 wenensa

34

XuMuyeckas peakius 1 e€ Ipu3HaKu.

X9. Habnronenue u onvucaHue NprU3HAKOB MPOTEKAHUS
XMUMHUYECKUX peakluil (pa3iiokeHue caxapa,
B3aUMO/ICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM Oapus,
paznoxxenue ruapokcuaa menu (I1) mpu HarpeBanuu,
B3aUMO/ICHCTBHE jKee3a ¢ pacTBopom coiu meu (11)).

17 wenensa

35

Kraccudukaripst XUMHYECKHX peakiuii (COeTMHEHHS).

18 Henens

36

Knaccudukariys XUMAYECKUX PeaKinil (pa3aoKeHus).

18 Henens

37

Knaccugukanus XuMHuecKuX peakiuuil (3aMeeHns).

19 Henens

38

Knaccugukanus Xumuueckux peakuuii (oOMeHa).

19 Henens

39

Pacdé€Thl o XuMHu4eCKuM YPaBHCHUAM

20 Henens

40

Pacué€Thl o XuMHU4UeCKUM YPaBHCHUAM

R R R Rk

20 Henensa

41

Bo3nyx — cmecs razos. CoctaB Bozayxa. Kucinopon —
ANIEMEHT M MPOCTOe BemecTBO. HaxoxkaeHne Kucinopoia

21 wenensa




B IIPUPOJIE.
X9. KauecTBeHHOE OIIpEIENIEHNUE COJIEP/KaHUs
KHCJIOPOJA B BO3/yXe

42

du3nuecKue 1 XMMUYECKAE CBOWCTBA KUCIOPOIa
(peakuuu ropenusi). OKCUIb.

X9. HabntoneHnue B3auMOEMCTBHSI BELLIECTB C
KHCJIOPOJIOM H YCIOBHS BOSHUKHOBEHUS M MTPEKPAICHUS
ropeHus (moskapa)

21 uwenens

43

Crioco0pl mosty4eHus: KUCIOpoia B 1abopaTopuu 1
MIPOMBIIIICHHOCTH. [IpruMeHeHue Kuciopoa.
KpyrosopoT kuciiopoaa B npupojae. O30H — aJuIoTpOTHAS
Mo (UKAIUS KUCTOPOIa.

22 Henens

44

TenoBoit 3¢ ekt XuMHUECKON peakiuu,
TEPMOXUMHUYECKUE YPAaBHEHHUSI, K30~ U
SHJIOTEPMHUUECKUE peakiuy. TOTUINBO: Yok U METaH.
3arpsi3HeHHe BO3/yXa, YCUJIEHHE MapHUKOBOTO 3 dekTa,
pas3pylIeHre 030HOBOTO CIIOSI.

22 "Henens

45

[Ipaktuueckas padota Ne 3 «Ilomydenue, cobupanue,
pacrio3HaBaHKE U U3y4CHUE CBOKCTB KHCIOPOIa»

23 menensd

46

Boaopon — snemeHT u npocrtoe BemectBo. Haxoxaenue
BOJIOPOJIa B IPUPOIE

23 menensd

47

DuU3NYECKUE U XMMUYECKUE CBOMCTBA BOJAOPOA,
MIPUMEHEHHE, CITOCOObI moJTydeHus. Kucioter u comnu.
X3. B3aumoaeiicteue Bogopoia ¢ okcuaom meau (1)
(BO3MOXHO HCTIOJB30BAaHUE BUICOMATEPHUAITIOB)

24 wenensd

48

PacuéTel mo XuMuIecKuM YpPaBHCHUAM

24 uenens

49

[Ipaktuueckas padota Ne 4 «Ilosydenue, coOupanue,
pacro3HaBaHKE U U3y4EHUE CBOWCTB BOJAOPOIA
(ropeHue)»

25 Henens

50

Bopa kak pactBoputeins. PactBopsl. HacbleHnnbie u
HEHachIILEHHbIE pacTBOPHI. PacTBOpuMOCTh BellecTB B
Bozie. Poib pacTBOPOB B PUPOJIE U B KHU3HH YETIOBEKA.
KpyrosopoT Boas!I B Iprpoae. 3arpsA3HEHUE IPUPOIHBIX
BoJ. OXpaHa U OYUCTKA IPUPOJHBIX BOJ.

X3. UccnenoBanne 0coOEHHOCTEH pacTBOPEHUS BELIECTB
C pa3JIMYHON PACTBOPUMOCTBIO

25 uenens

51

dusznueckue cBOMCTBA BOALI. XMMHUECKHUE CBOMCTBA
Bobl. OCHOBaHUS.

X03. B3aumoelicTBre BOIBI ¢ METAITIaMH (HATPUEM U
KaJIbIIKeM) (BO3MOJKHO UCITIOJIb30BaHUE
BHJIEOMATEPHATIOB)

26 Henens




52

MaccoBasi 107151 BEIIECTBA B PaCTBOpPE

26 "enens

53

MaccoBasi 107151 BEIIECTBA B pPaCTBOpPE

27 uenens

54

MaccoBasi 107151 BEIIECTBa B pacTBOpPE

27 "uenens

55

[Ipaktuyeckas padora Ne 5 «IIpurotoBienue pacTBOpoB
C ONpEeIENEHHON MacCOBOM JOJIEH PAaCTBOPEHHOIO
BEIIECTBA»

28 Henens

56

OxucanTeNnbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporecchl
OKHCJIEHUS U BOCCTaHOBJIECHUsI. OKUCIUTENU U
BOCCTaHOBUTEJIH.

X3. IIpoBeseHne ONbITOB, WILTIOCTPUPYIOLIUX PUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUil (rOpeHHe,
pEeaKIMK Pa3JI0KEHUS, COCTUHCHHUS).

28 Henens

57

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pCaKknuu. Hpoueccm
OKHCJICHMS B BOCCTaHOBICHUA. OKHUCIUTEIIN U
BOCCTAaHOBUTCIIN

29 menens

58

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pPEaKknuu. Hpoueccm
OKHCJICHMS B BOCCTaHOBICHUA. OKHUCIUTEIIN U
BOCCTAaHOBUTCIIN

29 menens

59

OKXKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pPEaKnuu. Hpoueccm
OKHCJICHMS B BOCCTaHOBJICHUA. OKHUCIUTEIIN U
BOCCTAaHOBUTCIIN

30 memensa

60

duszndeckne ¥ XUMHYECCKHE CBOMCTBA OKCHIIOB.
[Tosnydyenune okCHaOB.

X3. Nzyuenne B3anmoericteus okcuaa meau (I1) ¢
pPacTBOPOM CEPHOM KHUCTIOTHI

30 Hemensa

61

dusnyeckre U XUMUYECKUE CBOMCTBA OCHOBAHUH.
[Tosnydenne ocHOBaHUM.

31 Henens

62

Bcepoccuiickas nmpoBepouHas pabota

31 Henens

63

DuznyecKkue 1 XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHoctu MetasuioB H. H. bekerosa. Ilonyyenue
KHCIIOT.

X9. N3ydyeHne B3auMOIEHCTBUS KUCIIOT C METAJUIAMH,
peaKkuuii HeUTpaau3aluu.

32 Henens

64

dusnyeckue U XMMUYECKUe cBoMcTBa conel. [lomyuenune
cosei. X3J. IlonmydyeHne HepacTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJTHOTO METaJIa IPYTUM U3 pacTBOpPA COJIU

32 Henensd

65

[Mpomexyrounas arrectanus. IToroBast KOHTpOJIbHAs
pabota

33 Henens

66

['enernueckas cBsI3p MEXKY KJIaCCaMH HEOPraHUYECKUX
COEIMHEHHUN

33 Hemensa

67

I'eneTnueckas CBA3b MCKAY KIIaCCaMH HCOPIraHUYICCKUX

34 uenensa




COEIMHEHUI

[Ipaktudeckas padora Ne 6 «Pemenue 34 nenens
68 IKCIIEPUMEHTAIBHBIX 33134 10 TeMe «BakHelnme 1
KJIaCChl HEOPTaHUYECKUX COCTMHCHHIY.
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




94, 9B, 9B, 9I"' KVIACCBI

Ne
n/n

Tema ypoka

KoaudecTrBO
4acoB

Bcero

Jara
U3yYEeHUsS

[Iepnoanueckuit 3akoH. [lepnoanueckas cucrema
xuMmuueckux anementoB . . Menneneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHUX AJIEMEHTOB MEPBbIX TPEX
MIEPHOJIOB, KaJlus, KalIbIHs U UX COEAUHEHUH B
COOTBETCTBUHU C MOJIOKEHUEM IEMEHTOB B
[leproauueckoii cUCTEME U CTPOEHUEM UX aTOMOB.

1 Hemens

CrpoeHue BeniecTBa: BUAbl XUMUYECKOU CBA3H.
Tunsl KpUCTAIIMYECKUX PEIETOK, 3aBUCUMOCTh
CBOWCTB BEIIECTBA OT THUIA KPUCTATUINYECKON
PEIETKU U BUJIAa XUMUYECKOU CBSI3H.

X3. O3HaKOMIIEHHE C MOJAEIIIMH KPUCTAININYECKUX
PEETOK HEOPraHMUECKUX BEIIeCTB — METAJIOB U
HeMeTa/lyIoB (rpaduTa 1 anMasa), CI0KHBIX
BEIIIECTB (XJIOPUIA HATPHS)

1 genens

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX
BEIECTB

2 Hexensa

XUMHUYeCcKre CBOMCTBA BEIIECTB, OTHOCIIINXCS K
pPa3IMYHBIM KJlacCcaM HEOPTaHWYECKUX COCTUHECHHM

2 Henens

I'enetnueckas cBA3b HCOPraHNM4€CKuX BCUICCTB

3 Henensa

Knaccugukanus XuMHUUECKUX Peakiui 1o
pa3IMYHBIM MPU3HAKaAM (10 YKCIY U COCTaBY
Y4YaCTBYIOIIMX B PEAKIH BEUIECTB, 110 TEIFIOBOMY
a¢hdexTy, Mo U3MEHEHUIO CTENeHeH OKUCIICHUS
XUMHUYECKHUX 3JICMEHTOB, 10 00PaTUMOCTH, T10
YUYaCTHIO KaTalau3aTopa). DK30- U SHAOTEPMUYECKUE
peaKIiu, TePMOXHUMHUYCCKHE YPABHECHUSI.

3 Henensa

OxuCANTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIINH,
3JIEKTPOHHBIN OaNaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHOU peakiuu. CocTaBieHHUE
YPaBHEHUHN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakLMii C UCTI0JIBb30BAaHUEM METO1A JIIEKTPOHHOIO
6ananca. X39. IIpoBeeHue OMNbITOB,
WJUTFOCTPUPYIOLUX IPUMEPBI OKUCIIUTEIIBHO-
BOCCTAHOBMTENbHBIX peakiuil (ropeHue, peakuuu
pa3oXKeHus, COeTMHEHMS)

4 uenens

Ilonstue o CKOpOCTHU XHMHUYECKOH pCaKknuun.

4 uenens




[ToHsiTHE O TOMOTE€HHBIX U TETEPOTCHHBIX PEAKIIUSX.
[TonsTue o karasm3ze. PakTOPbI, BIUAIOLIIME HA
CKOpPOCTb XUMHUYECKOW PEaKLUH.

X9. UccnenoBanue 3aBUCUMOCTH CKOPOCTU
XUMHUUYECKON PEAKIIMU OT BO3ICUCTBUS PA3IUUHBIX
(baxTopoB

[lonsitTue 00  oOpatuMbBIX ©  HEOOPATUMBIX
XUMHUYECKUX peakuusx. [loHsTHE O XMMHUYECKOM
paBHOBecuH. DaKkTOpbI, BIAMSIONIME HA IOJIOKEHUE
XMUMHUYECKOTO PaBHOBECHS.

5 Henens

10

Teopust SNEKTPOTUTUUECKON TUCCOITHAIUH.
DNEeKTPOIUTHI U HEINEKTPOIUThl. KaTnoHsl,
AHMOHBI. MeXaHU3M JIUCCOIMAI[UH BEIIECTB C
paSJ'II/ILIHI)IMI/I BHUIaMU XI/IMI/IqGCKOfI CBJsI3U. CTGHGHI)
nuccorali. CHIIbHBIE U CJTa0bIe SJIEKTPOJIUTHI.
X3. UccnenoBanue 3neKTpoOnpoBOAHOCTH
pPacTBOPOB BEIIECTB, IIPOIIeCcCa TUCCOIHAITUN
KHCJIOT, IIEJIOYEH 1 cojieil (BO3MOKHO
WCIIOJIb30BaHHUE BUICO MAaTEPHAJIOB)

5 Henmens

11

Teopust MEKTPOUTUUECKON JTUCCOITHAITIH.
DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHN3M JHUCCOIMAlNY BELIECTB C
Pa3IMYHBIMU BUIaMU XUMHUYECKOH cBsi3u. CTeneHb
muccounanuu. CuibHbIE U c1a0ble 3JeKTPOIUTHI.

6 Henens

12

Peakiiun nonHoro oOMeHa. Y coBuUs MPOTEKaHUS
peakiuii HOHHOTO 0OMeHa, MOJIHbIE U COKPAIEHHBIE
VMOHHBIEC YPaBHEHUS PEaAKIIMA.

X9. IlpoBeaeHue ONBITOB, WILTFOCTPUPYIOIIUX
MPU3HAKU IPOTEKAHUS PEaKIMil HOHHOTO 0OMEeHa
(oOpazoBaHue ocajika, BbIAEICHHUE rasa,
00pazoBaHuUE BOJIbI).

6 "Henena

13

CBoO¥ICTBa KHUCIIOT B CBETE IPEICTABICHUIA 00
ANEKTPOJUTUYECKON qucconuarnuu. KauecTBeHHbIe
peaKIuy Ha UOHBI.

7 Henes

14

CBoiiCTBa OCHOBaHHH B CBETE IIPEICTABICHUMA 00
ANEKTPOJUTUYECKON qucconuauu. KauecTBeHHbIe
peaklK Ha UOHBI.

7 Henes

15

CBoiicTBa coJieil B cBeTe MpeJICTaBIeHHH 00
EKTPOJIUTUYECKON nucconnanuu. KauecTBeHHbIe
peakuuy Ha UOHBIL.

8 Hemest

16

[TonsTue o ruaponuse coien

& Hemens

17

[Ipaktuyeckas pabora Ne 1 «Pacno3znaBanue
HEOPraHMYECKUX BEIIECTB C IOMOIIbIO

9 Henens




KA4eCTBEHHBIX PEAKLUI HA HOHBI, PEILICHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4>»

18

OO6mas xapakTepucTuka raoreHoB. OcoOeHHOCTH
CTpOEHUS aTOMOB, XapaKTE€pHbIE CTEIIEHU
okucienus. CtpoeHue u pU3n4ecKkue CBONCTBa
MIPOCTHIX BEIIECTB — IaJIOT€HOB. XUMUYECKUE
CBOICTBa Ha IpUMeEpE XJI0pa (B3aUMOJICHCTBUE C
MeTajlJlaMi, HEMETaJUIaMH, I1EJI0YaMHu).

X3. OnbITH, OTpaxarome Gpusndeckue u
XUMHYECKHE CBOMCTBA TAJIOT€HOB U X COEIUHECHUI
(BO3MOYKHO HCII0JIb30BAHUE BUJIEOMATEPHAIIOB).

9 Henena

19

Xnoposojopoa. ConsiHast KUCIIOTa, XUMUYECKUE
CBOICTBa, MOJIy4YE€HHUE, IPUMEHEHHE.

10 Henensa

20

JlelicTBre XJI0pa U XJIOPOBOJIOPOIA HA OPTraHU3M
yenoBeka. BaxkHeilne XIopusl U X HaX0XKJIEHUE
B NIPUPOJIE.

X3. O3HakomIieHHEe ¢ 00pa3liaMu XJIOPUI0B
(ramoreHuoB)

10 memensa

21

[IpakTnueckas padota Ne 2 «M3ydyeHue cBONCTB
COJITHOM KHUCJIOTBI, IPOBE/IEHNE KAUYECTBEHHBIX
peaKkuuii Ha XJIOPUI-UOHBI U HAOII0IeHHUE
IIPU3HAKOB UX MPOTEKAHUS»

11 wenmensa

22

OO6mrast xapakTepucTHKa 371eMEHTOB VIA-TpymbI.
OcoOEeHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
creneHu okucieHus. CtpoeHue u GU3nIecKue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U CEPHI.
AmtoTponHbie MOAUGHUKAIIMN KACIOPOJA B CEPHI.
XUMHUYECKUEe CBOMCTBA cepbl. HaxoxaeHue cepbl 1
€€ COCIMHEHUH B MpUpoae. XUMHUECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpeibl COSTMHCHUSIMU
cepbl (KUCIOTHBIE 0K/IU, 3arPSI3HEHHUE BO3/IyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHHUS.

X3. O3HakomIIeHHE ¢ 00pa3IaMu cephl U e
COCTMHCHUSAMH (BO3MOYKHO HCIIOJIb30BAHHE
BHJICOMATEPHAJIOB)

11 Henmensa

23

CepoBonopos, cTpoeHue, GU3NIECKHUe 1
XUMUYECKHE CBOMCTBA

12 Hemens

24

OKCI/II[LI CCPBI KaK IMPEACTABUTEIN KUCIIOTHBIX
OKCHIOB.

12 Hemens

25

CepHas kucioTa, Gpu3n4ecKue 1 XMMUYECKHe
cBo¥icTBa (00IIME KaK MTPeICTaBUTEIN Kiacca
KUCJIOT U creruduyeckue).

X3. Habnronenue nporecca o0yriiMmBaHUs caxapa

13 Hemensa




II0J] IEUCTBUEM KOHLIEHTPUPOBAHHON CEPHOM
KHCJIOTBI, U3y4EHHE XUMUYECKUX CBOICTB
pa30aBICHHON CEPHOM KHCIIOTHI.

26

CepHas kucioTa, GU3NYecKue 1 XUMUYECKHE
CBOMCTBa (00ImIMe KaK MMpeJcTaBUTeNs KIacca
KHCJOT | crieruduyeckne).

13 Hemens

27

XHWMHMYECKUE PEAKIUH, JIEKAIE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOJIy4eHUs CEpHOM
kucnoTel. [lpumenenune ceproii kucnotel. Conm
CEpHOI KUCIIOTHI, KAUECTBEHHAs PEaKIus Ha
cynbdar-uoH.

X03. TlpoBeeHre kKayeCTBEHHON peaKIMK Ha
cynb(daT-uoH 1 HaOMIOJCHUE TIPU3HAKA ¢
MPOTEKAHMSI.

14 nenens

28

OO011ast XapakTepUCTUKA AIEMEHTOB V A-TpYIIIBI.
Oco0eHHOCTH CTPOEHUS! aTOMOB, XapaKTepHbIE
CTEIIEHU OKUCIEHUA. A30T, paCIpOCTPaHEHUE B
npupoe, Gpu3nueckrue u XuMU4ecKre CBONCTBA.
KpyrosopoT azoTa B npupoje.

X3. O3HakomiieHHE ¢ PU3NIECKUMH CBOMCTBAMU
a30Ta ¥ €ro COEJMHEHUHN (BO3MOXKHO
UCIOJIb30BAHUE BUICOMATEPUAIIOB)

14 uenensa

29

AMMHaK, ero pundeckne 1 XUMUIECKHUE CBOMCTBA,
noixydeHue u npumeHeHue. Coam aMMOHHMS, UX

(1)I/I3I/ILI€CKI/IG U XUMHWYECKHEC CBOﬁCTBa, IIPUMCHCHHUE.

KauecTBeHHas peakiiys Ha HOHBI aMMOHHUSI.
X9. IlpoBeneHne KaueCTBEHHbBIX PEaKIMil HA HOH
aMMOHMSI U3y4YE€HHE TPU3HAKOB €€ MPOTEKaAHUs

15 Henensa

30

[Ipaktuueckas padota Ne 3 «Ilosyuenue,
coOupaHue, pacrio3HaBaHuE U U3yUeHHE CBOWCTB
aMMHUaKa»

15 Henensa

31

A30THAas KUCJIOTA, €€ MoJydeHue, PU3ndecKue u
XUMHUYECKHE CBOMCTBA (OOIIHE KaK MPEACTaBUTENSA
KJIacca KHCIIOT U CHEelu(DUISCcKue).

X9. BzaumojeicTBre KOHIICHTPUPOBAHHOMN
A30THOM KHUCIIOTHI C ME/IbIO (BO3MOKHO
HCIOJIb30BaHNE BUIEOMATEPHAIIOB)

16 Hemens

32

A30THas KUCIOTa, e€ MoJydeHue, GU3ndeckue u
XMMUYECKHE CBOMCTBA (001IMe KaK MPeICTaBUTEINS
KJ1acca KUcJoT U cneunpudeckue). Micnonp3oBanue
HUTPATOB U COJIEH aMMOHUS B KAU4ECTBE
MUHEPANbHBIX YA00peHnid. XuMHUYecKoe
3arpsi3HEHUE OKPYXKAIOLIEH CPebl COCAUHEHUAMU

16 Henensa




a30Ta (KUCIIOTHBIE IO/, 3arPSI3HCHUE BO3/IyXa,
MOYBBI U BOJJOEMOB).

X3. O3HakoMIIeHUE C 00pa3IaMu a30THBIX
ynoopeHuit

33

docdop, ammorponabie MoUbUKauu docdopa,
¢bu3nvecKue 1 XUMHYECKHE CBOCTBA.

X3. O3HakomiIeHUE C PU3NICCKHMH CBOHCTBAMU
¢docdopa u ero coeTMHEHUH (BO3MOXKHO
UCII0JIb30BAHUE BUICOMATEPUAIIOB)

17 wenens

34

Oxcug pochopa (V) u pocopHas kuciora,
¢bu3nvecKrue 1 XUMHYECKIE CBOMCTBA, TTOTydeHHE.
Ucnonws3oBanue GpocdaToB B KauecTBE
MUHEpaJIbHBIX YI0OpEHUIH.

X3. O3nakomiieHue ¢ oopasuamu GpochopHbIX
ynoOpenuii. IlpoBeneHne Ka4ueCTBEHHBIX PEAKITUI
Ha ¢ocdaT-uoH U N3ydyeHne NPU3HAKOB €e
MPOTEKAHHS

17 uenensa

35

OO6mas xapakTepucTuka 3neMeHToB [VA-Tpynmsl.
Oco0eHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIC
CTETeHH OKUCICHUS. YTIIEPOJ, alIOTPOIHbIE
MOAU(UKAIIH, PACIPOCTPAHEHHE B IPUPOJE,
(bu3uYecKre U XUMUYECKUE CBOMCTBA. AZICOpOITHSI.
KpyrosopoT yraepoza B npupoze.

X3. N3yueHne Mojeneil KpUCTAUNIMYECKUX PEIIETOK
anmasa, rpadura, QymiepeHa, 03HaKOMIICHHE C
MIPOLIECCOM aJICOPOIIMH PACTBOPEHHBIX BEILIECTB
AKTUBHUPOBAHHBIM YTJIEM U YCTPOHCTBOM
MIPOTHBOTa3a.

18 wenmensa

36

Oxcunpl yriaeposia, ux GU3NUECKUE U XUMUICCKHE
CBOWCTBA, ICHCTBUE HA KHUBBIC OPTaHU3MBI,
MOJIy4eHHUe U PUMEHEHHUE. DKOJIOTUYECKUE
po0IeMbl, CBsI3aHHbIE ¢ OKcuaoM yrieponaa (IV),
THIIOTE3a INI00ATBHOTO MOTEIJICHUS KIIUMAaTa,
MMapHUKOBBIN A(P(DEKT.

18 Hemens

37

YronpHas KucloTa u eé COJIM, UX (1)I/I3I/I‘leCKI/Ie n
XUMHWYCCKHEC CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHHC.
KauectBennas peaKknus Ha Kap60HaT'I/IOHBI.
Hcnomnp3oBanue Kap6OHaTOB B 6BITy, MCIUIINHC,
MMPOMBIIIJICHHOCTHU U CCIILCKOM XO03SMCTRBE.

19 Henens

38

[Ipaktuyeckas pabora Ne 4 " [Tonydenue,
coOupaHue, pacro3HaBaHUE U U3yueHHE CBOMCTB
YIJIEKUCIIOTO Ta3a, IPOBEIEHNE KaYECTBEHHOI
peaknuii Ha KapOOHAT-UOH U U3y4YeHHUE NPU3HAKOB

19 Henensa




ee mpoTekaHus "

39

[lepBoHayanbHBIE MOHATHUS 00 OPraHUYECKUX
BEILECTBAX KAK O COEIMHEHUSX yrieposaa (MeTaH,
3TaH, 3TUJIEH, allETUJIEH, 3TAHOJI, TJIULEPHUH,
yKcycHas kucioTa). [IpupoiHpie HCTOYHUKN
YIICBOIOPOIOB (Yrolib, IPUPOIHBIN Ta3, HE(PTH),
MIPOJIyKThI UX NepepaboTku (OEH3UH), UX POJIb B
OBITY M IPOMBIIIIEHHOCTH.

20 menmens

40

ITousarre 0 OHOJOTMYECKH BAKHBIX BEIIECTBAX:
XKHUpax, OesKkax, yriieBoJIax — U UX POJIH B )KU3HU
yenoBeka. MareprualibHOE €IMHCTBO OPraHUYEeCKUX
Y HEOPTaHUYECKUX COCTMHEHU.

20 genensa

41

Kpemuuii, ero ¢pusnueckre U XMMHUYECKHE
CBOICTBa, MoJiyueHue 1 npuMeHeHue. CoeMHeHNs
KpeMHus B mpupoje. OOuine npeacrapieHus oo
okcuze kpemuus (1V) u kpeMHHEBOH KuCIOTE.

X3. IIpoBeneHne Ka4eCTBEHHBIX PEAKIIUI Ha
CHJIMKAT-HOHBI U U3y4EHHE MPU3HAKOB UX
MPOTEKAHUS

21 menens

42

CunukaTsl, UX UCIOJIb30BaHUE B OBITY, B
MPOMBINIIEHHOCTH. BakHelIne cTpouTenbHbIC
MaTepHalbl: KepaMUKa, CTEKJIO, [IEeMEeHT, OETOH,
x)ene300eToH. [Ipobaembr 6e30macHOTO
WCIOJIb30BAHUS CTPOUTENBHBIX MAaTEPUAJIOB B
MTOBCEHEBHOM KH3HHU.

X9. O3HaKOMJIEHUE C MMPOAYKIIMEH CUITMKATHOMN
MIPOMBIILJIEHHOCTH,

21 Henens

43

Kontponbnas padorta Nel o reme "Hemeranmisl u
UX COCTMHCHUSD)

22 "enensd

44

[IpakTuueckas pabora Ne 5 «Pemenue
JKCIIEpUMEHTAIIbHBIX 3a/a4 110 Teme «BaxHeinmme
HEMETAJUIbl U UX COCTUHEHUSD

22 "enens

45

OO6mras XxapaKTepUCTUKA XUMHUUYECKUX AIEMEHTOB —
METaJVIOB Ha OCHOBAHUU HMX ITOJIOKEHHUS B
[Tepuoanueckoit cucteMe XMMUYECKUX 2JIEMEHTOB
1. 1. MenneneeBa u ctpoeHust aToMoB. CTpoeHue
METaJljI0B. MeTalndeckas CBsA3b M METAIIMYCCKas
KpUCTayuimueckas pemérka. Guznyeckue CBOMCTBa
METaJIOB.

X3. O3HakoMIIeHHE ¢ 00pa3liaMi METaJIOB U
CIUTaBOB, UX (PU3MYECKUMH CBOHCTBAMU

23 uenens

46

DIEKTPOXUMHUYECKUH P HAPSLKEHU METaILIOB.
XMUMHYECKHE CBOMCTBA METAJIOB.

23 uenensd




47

Oo6mue criocoOb! moay4eHust MeTamuioB. CruraBbl
(cramp, 4yryH, JIOPATIOMUHAN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

24 uenens

48

[TonsTHE O KOPPO3UM METATIIOB, OCHOBHbBIE
CTIOCOOBI 3aIIUTHI UX OT KOPPO3HH.

X9. N3ydyeHnue pe3yapTaToB KOPPO3UU METAIIIOB
(BO3MOKHO HCIOJIb30BAHNE BUIEOMATEPUATIOB)

24 uenens

49

IllenoyHbie METAJIBI: TTOJIOKECHHUE B
[Tepuonnueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTPOCHUE UX aTOMOB,
HaXOXJeHue B mpupoae. Pusznyeckue u
XUMUYECKHE CBOMCTBA (HA IpUMeEpE HATPUSI U
KaJIust).

25 "wenensa

50

OKCI/II[I)I W TUAPOKCHUJIBI HATPHUA U KaJIUA.
HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJIJIOB 1 UX
COEIUHEHU.

X3. NzyueHnne 0coOEHHOCTEH B3aUMOJCHCTBU S
OKCHJIa HAaTpHs C BOAOH (BO3MOYXHO MCIIOIh30BaHHUE
BuJleomarepuanoB). Habmronenue u onucanue
MIPOLIECCOB OKpAIIMBAaHUS IIJIAMEHH HOHAMH HATPUS,
KaJus (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB)

25 Henens

o1

Illenoyno3eMeNnbHbIC METAIIJIBI MAaTHUN U KaJbIUMH:
noJioxxenue B Ilepuoanyeckoii cucreme
xuMudeckux saeMmeHToB 1. Y. Menaeneena,
CTPOCHHE UX aTOMOB, HAXOXKJICHUE B IMPUPO/IC.
dusnyeckne U XUMUYECKHE CBOMCTBA MAarHus U
KaJbLIUs.

26 Henens

52

Baxneiimme coequHeHns KaIbIus (OKCHI,
TUAPOKCHI, COJIH).

X03. Nzydyenne ocoOeHHOCTEN B3aMMOICHCTBHS
OKCH/JIa KaJIbIIHS C BOJIOH (BO3MOKHO
WCI0JIb30BaHKE BUeoMaTepraoB). M3yueHnue
MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIUid Ha
HOHBI: MarHus, kaiaelua. Habmronenue u onrucanme
MPOLIECCOB OKPAIIMBAHUSA IIJITAMEHU HOHAMU
KaJbIKs (BO3MOYKHO MCIIOJIb30BaHUE
BHJIEOMATEPUATIOB)

26 Henens

53

JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs

27 uenens

54

[Ipaktuyeckas pabora Ne 6 " MccnenoBanue
CBOMCTB *ECTKOH BOJBI "

27 uenensd

55

AmoMunmii: nonoxenue B [lepuonnueckoit
cucTeMe XMMU4ecKkux sneMmentoB /1. .

28 "enensd




Menneneesa, CTpOCHHE aTOMa, HAXOXKICHUE B
npupoje. Pu3ndecKkre 1 XUMUYECKUE CBOMCTBA
AIIFOMUHUSL.

56

AmdoTepHbIe CBOIICTBA OKCHIA U THUPOKCHIA
AJIFOMUHU .

X3. UccnenoBanne aMm(pOTEPHBIX CBOHCTB
TUAPOKCHU A AJIIOMUHUA U TUAPOKCHUAA IUHKA.
I/I3yquI/Ie IMPHU3HAKOB IMMPOTCKAHUA KAYCCTBCHHBIX
peaKHI/Iﬁ Ha MOHBbI: aJIIOMUHUS, IIMHKA.

28 Henens

57

AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA
AITIOMHAHUS

29 "wenensa

58

Keneszo: nonoxenue B [leproanueckoit cucreme
xuMmudecknx aneMmenToB . . Menieneena,
CTPOEHHE aTOMa, HaX0XJICHUE B TIPUPOJIC.
DU3NYECKUE U XUMUYECKUE CBOMCTBA JKele3a.
X3. N3yueHune npouecca ropeHus xKeyes3a B
KHCJIOPOie (BO3MOKHO UCTIOJIB30BAHHE
BHIEOMATEPHAJIOB)

29 menens

59

Oxcunpl, Tuaporcu sl u conn xkenesa (II) u xenesa
(IIT), mx cocTas, CBOMCTBA U TIOJIyUYCHHE.

X3. N3yueHne npu3HaKOB MPOTEKAHUS
KaueCTBEHHBIX peakiuii Ha noHbI: xkene3a (1) n
xenesa (I111), meqn (II).

30 memensa

60

Oxcwunpl, TuApOKCUIBI B conn kenesa (II) u xenesa
(IIT), mx cocTaB, CBOMCTBA U TIOJIyUYCHHE.

30 Henensa

61

[ToBTOpEeHME M 0000IIEHNE 3HAHUI 110 TEME
"MeTauibl U uX coearuHeHus”

31 Henens

62

KonTtponbHas padorta Ne2 o reme «MeTauibl U UX
COEJIMHEHUS

31 Henens

63

[IpakTuueckas pabora Ne 7 «Pemenue
JKCIIEpUMEHTAIIbHBIX 3a/a4 110 Teme «Baxneimme
METAJUIbl U UX COECIMHEHUS

32 Henens

64

Pemenue 3agay Ha BEIYMCIICHUS T10 YPaBHCHUAM
XUMHNYCCKHX peaKI_lI/Iﬁ, CCJIM OAWH U3 PCArcHTOB JaH
B I/I36LITKC, COACPIKUT MPHUMECHU; MacCOBOM JOJIH
BbIXOJa MPOAYKTA pCaAKIIUN

32 Henens

65

IIpomexyrounas arrecrauus. Mtorosas
KOHTpOJIbHast paboTa

33 Henens

66

BemecTtBa 1 Marepuaisl B IOBCEAHEBHON XKU3HU
4enoBeka. be3onacHoe nenosb30BaHueE BEIIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBas momours npu

33 Henens




XUMHUYCCKHX OKOraX U OTPABJICHUSAX.
X3. Uzyuyenne o0pa3oB MaTepuasoB (CTEKIIO,
CIIJIaBbI MCTAJUIOB, ITOJIMMCPHBIC MaTepI/IaJIBI).

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl

67 (mpenenpHast TOMYCTUMAst KOHIICHTPALIHS BEIIECTB, 1 34 Henens
nanee — ITJIK).
68 Ponp xumuu B perieHny 3K0JI0TMUECKUX MpoodIemM 1 34 nenens
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




