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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (eaepalibHONW pabodeil MporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
mpeaycMaTpUBAET PACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepKaHuUsl, PEKOMEHTYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHWMHUU CIY)KHUT OCHOBOW s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH TMPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

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



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa 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 OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

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

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOUW NEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpa, UCIHOJIb3ysd 3HAHUS M ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIIs U HANpPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU 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

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHMUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

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

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
coimv, HaONIOJEHWE W  ONUCAaHWE  PEe3yNbTaTOB  TPOBEICHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlectBo. HaxoxkaeHue kucimopojia B mpupojie, (U3MYECKHEe U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemoBol 3P(GEeKT XUMUYECKON peakuuu, TEPMOXHUMHYECKHE YpaBHEHHS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (Quznueckue W XUMUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenunennit. Oxcunbl. Knaccudukarms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHknaTypa ocHoBaHui. PuU3NUECKHE U XMMHYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

Conu. Homenknatypa coiseil. ®uzndyeckue 1 XMMHYECKUE CBOWMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJEeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojcicTBue Boaopoaa ¢ okcugaom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJBI C METANIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



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

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEIOYHBIE M IIETOYHO3EMEIbHbIE METaJlIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEPUOAHAs  (OPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHYECKUX  DIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPyIIaM U NEPUOAaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiIaccuukanus, TEePUOAUYHOCTb, HAOJIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIIECTBA, a3, (PU3WYECKHUE BEIMYMHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KITIACC

BemecTBO H XUMHUYECKasl peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COEIMHEHUII B COOTBETCTBHHM C IIOJOKEHUEM »3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHYECKHUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
U COCTaBy YYacTBYIOIIMX B pPEaKIHMH BEHIECTB, MO TemioBoMYy 3¢ dexTy, mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XHUMHUYECKUX peakuusix. [IoHsITHE 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AUCCOLMAIMUA BELIECTB C PA3JIMYHBIMU BUAAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcoOJell B CBeTe MpEACTaBICHUH 00 BIEKTPOIUTUUYECKON
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MAaTE€pUANIOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiIoKEeHHs, COCTUHEHUs), paclio3HaBaHNEe HEOPraHMYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (QU3HYECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXxanme B OCHOBE IPOMBIIIJIEHHOI'O CIOCO0a MOMYYEHUsSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3uYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coiaum aMMoHMUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENsl Kilacca KUCIOT M creuudduyueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
aloTponHeie Moaudukauuu ¢ocdopa, GU3MUECKUEe M XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHM  OKHUCIEHUS.  YTJIEepoi,  aJUIOTPOIHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYEeCKHe MPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
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 TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHble HMCTOYHUKK YTIEBOJAOPOAOB (Yroib, NUPHPOAHBIA Ta3, He)PTh),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBILIJICHHOCTU. BakHellue CTpouTeIbHbIE MaTepUalibl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COCAUHECHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUil Ha MOH aMMOHUS U (PocdaT-uoH U U3yUYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pEHIETOK anMasza, rpaduta, QysuiepeHa, O3HaKOMJIEHUE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TNPU3HAKOB HX NPOTEKAHMS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuyeckux siaemeHtoB . U.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl monyyeHus MeTawioB. [loHsATHE O KOppO3WHM METAIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPHUPOJE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux snemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [leproanueckoid CUCTEME XUMUYECKHUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leppoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHME C oO0pa3llaMd METAJIOB U CIUIABOB, WX (PU3HMUECCKUMH
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHNE CBOMCTB KECTKOM BOJBI, MpOLECCa TOPEHHUS JKelle3a B KHUCIOPOJIE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HOHAMHU HATpus, Kajlud U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B NMOBCEIHEBHOM KHU3HM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xumMuu B pelieHr 3K0IOTHYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX eCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIICPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJICb, SBJICHUE, IaPHUKOBBIM
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKHM, JUDJCKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: ¢dorocunHTe3, npixaHue, Ouocdepa, SKOCHCTEMA, MHUHEPAIBHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC 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
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUINCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCS CHCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUCHTAIUH U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeJuI0, TMOHMMaHWs 3HAYCHHS XUMHUUYECKONM HayKH B JXKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUiIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUWE M TMOCTYNKH CBOMX TOBapuIIEH C MO3ULUHU
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 JIJII TIOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOTUMBIE i OOBSICHEHHS HaOII0IaeMbIX TMPOIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
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, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpU  OOpallleHuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHHUS TPEIMETHBIX 3HAHWUH TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM Cpeie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO 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, CBA3aHHBIX C OKPYIKAIOLIEH MPUPOJHON CPENOH, ISl OBBIIIECHUSA
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
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 JPYTroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpblE OOecneynBaroT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX TMOHSITHUN (BBIACTATH UX XapaKTEepHBIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEeMbIC B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiuu — MpU pelIeHUH y4eOHO-IT03HaBaTEeIbHBIX 3a7a4, C YUYETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUYHUS B U3YUAEMBIX IPOLIECCAX U SIBICHUSAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE ONbITa MO IUJIAHUPOBAHHWIO, OPraHU3AlMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHeTa), KPUTUYECKH OICHUBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 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 KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOKHBIMU CXEMaMH, JHarpaMMaMH,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHuKkaTHBHBIE YHMBepcaibHbIe ydeOHbIe 1elicTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IMO3HABATEIbHON
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA 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 JICHCTBHI, OINpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d3(HPEeKTUBHBIE CITOCOOBI PEIICHUST YUYCOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOTO pPE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM QeaepasibHOW paboueil mporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE 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, DJIEKTPOOTPHUIIATEIBHOCTh, CTEICHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOUTalb, PAJAUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH MOHITHUS NIPU ONUMCAHUH BEUIECTB U UX NIPEBPALCHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHHUS  JJEMEHTOB B  OWHAapHBIX  COCJAMHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHUCTEMbl XUMHUUYECKUX DJJIEMEHTOB: pa3nuyaTh TMOHATHUS  «TJIaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenneneeBay C UHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BEULIECTB, MO TEIIOBOMY 3D (DexTy);

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

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
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 NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METObI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMHU MO BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATUN: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  OOBEM,  PacTBOp,  BJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMm(GpOTEPHOCTh, XMUMHUUYECKasi CBsI3b (KOBaJICHTHAsl, MOHHAas,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTaHUYECKUX COCIMHEHUM, TUIT KPUCTAUITUMYECKOMN
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpynmna (A-Tpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacmpeneineHue HUX 10 DIJIEKTPOHHBIM CJOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaeaax MajlblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKUE peakuuu (MO YUCIYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, IOJATBEPXKAAs OINKHCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHHSI DBJEKTPOJUTUYECKOM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIii, MOATBEPKAAIINX CYIIECTBOBAHHE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKUX TMPEBpPAlICHHA B pa3IHYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKA U YTIICKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

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
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITHAIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonste 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
55 aToMOB 51eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
PesepBublit ypok. O60011eHe 1
58 CI/ICTIe)MaTI/I?)Zp ust 3HaHPII>I'IH / Bubmmorexa [JOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
KonTtponbHas padota Ned4 o teme
bu6mmoreka [JOK
59 «Ctpoenne aroma. XUMHUUYECKasi CBA3b)
. https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
60
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNoHHas xumudeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBanentHas noisipHas XuMH4uecKas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XUMAYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIIUTENHbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmmoreka [{OK
1
66 OKHUCIINTEIN Y BOCCTAHOBUTEIN httos://m.edsoo.ru/00adb076
PesepsHeiii ypok. O000menne u
P P EH bubnuoreka [JOK
67 cHCTEMAaTHU3alMs 3HaHUI 110 TEME 1
https://m.edso0.ru/00ad9ch2
«Ctpoenne aroma. XUMHYECKasT CBSI3b»
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CUCTEMATH3AINA 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu z e gmﬂzecxie U XUMUYECKHUE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TTOHSATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHUI: aToM,
MOJIEKYJIa, XUMHYECKHH DJEMEHT, NpPOCTOE€ BEUIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAS aTOMHAsi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas JIOJS XHMHYECKOTO
JJIEMEHTa B COEAUHEHUHU, MOJISIPHBIM O0OBEM, XMMHUYECKas peakius,
KIIaCCU(UKAIIUSA  PEaKIMid:  PEaKIud  COCAWHCHHS,  PCaKI[UU
pa3OKEHUs, pEaKkIMH 3aMeIIeHHUs, peaklud OOMeHa, OJK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

MaccoBasi 10151 BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECCKHUX MOHATUN U

IPUMCHATH 3THU NOHATHUA IMPH OIITMCAaHNUU BEUICCTB U UX npeBpameHHfI

1.3

HCIIOJIB30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIIECTB,
IIOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O YY€HHA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

1.6

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHUUYCCKUC PCAKIHH (HO Yucily Hu COCTaBy

Y4YaCTBYIOIIMX B peaKIMH BELIECTB, 110 TEeII0BOMY 3 heKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYIIPHYHO W MOJIIPDHYIO MacCChL

BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JICMEHTA IIO (bopMyne

COEIMHEHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIFO BEIICCTBA B paCTBOPC




1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METObI MMO3HAHUSA — HaOIIOJICHHE,
U3MEpPEHUE,  MOJIENIMPOBaHME,  OSKCIEPUMEHT  (peajibHBli U

MBICJIEHHBIH)

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PacCKpbeIBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHIH: OKCHunI,

KncCJj0Ta, OCHOBaHHEC, COJIb

2.2

ONPEENATh IMPUHAUIEKHOCTh BEIIECTB K OINpeneIEHHOMY Kiaccy

coeMHeHu! 1no popmMynaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHMYECKUE BEIECTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XWMUYECKHE CBOICTBa
BEILLECTB PA3JIMYHBIX KIJIACCOB, MOATBEpXKJasi ONHCAaHUE NpUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTH MPOTCKAHUA XHUMHYCCKUX

HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIoBaTh MpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
1abopaTOpPHBIM 00OpYIOBAaHMEM, a TaK)Ke IpaBuUjiaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHHIO M COOMpPAHUIO
ra3zoo00pa3HbIX BEMECTB (BOJAOpOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C ONpEIeNEHHOM MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TNIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTBI T10
paclo3HaBaHWIO PACTBOPOB IMIEIIOYEH M KHCIOT C TOMOIIBIO

WHIUKATOPOB (JIaKMYC, (heHOI(PTaNICHH, METHIIOPAHK U JPYTHE)

2.7

IIPOBOAUTD paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH p€akuuun

IIo Tewme: «HepI/IO,Z[I/I‘ICCKI/Iﬁ 3dKOH H HepI/IOI[I/I‘ICCKaH CHUCTEMa
XMUMHNYCCKHUX OJJICMCHTOB I[ . Menpeneena. CTpOCHI/Ie aTOMOB.

Xumunaeckas cBsi3b. OKHCINTENFHO-BOCCTAHOBHUTEIHLHBIE PCaKIuu»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasid 0p6I/ITaJ'H>, paauyc aroma,
XUMHUYCCKas CBA3b, IOJIpPHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIBHOCTh, HOHHAaA CBsA3b, HWOH, KaTUOH, A4aHHOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(l)I/ILII/IpOBaTL XUMHNYECCKHUEC 3JICMCHTHI




3.3

ONMCHIBATh M XapaKTepu3oBaTh TabimunHyro Gopmy llepmommueckoit
CUCTEMBbl XMMMUECKHUX D3JEMEHTOB: pa3IudaTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u «mobounas mnoxarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE» Nepruoabl

3.4

packpsiBaTh cmbich Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HCpI/IOI[PIquKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIIEMCHTOB OT HUX IIOJOXKCHHSA B Hepnonnqecxoﬁ

CHUCTEMCEC

3.5

COOTHOCUTh  00O3HAueHus, KOTOpbIE HMEITCI B  Tabiuue
«Ilepnoguyeckass  cucreMa  XMUMHYECKMX  snemeHtoB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKHX DJEMEHTOB (COCTaB MW 3apa] sjapa, oOliee 4YHciIo

ANIEKTPOHOB U paclpeeNeHHue X MO MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUSA DJIEMCHTOB B 6I/IHapHI)IX

COEIUHEHUIX

3.7

OTIPENeNIATh BUJ XHMHUYECKON CBsI3UM (KOBaJeHTHas W HOHHAas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

Ilo Teme: «BeniecTBo 1 XUMHYECKast pEaKkuus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSATUI: pacTBop,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJIEKTPOJIUTHYECKAS AUCCOIMAINS,
peakui MOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTUMBbIe peaxiuu,
OKHCITUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu, OKHUCJIHTETb,
BOCCTAHOBUTEb, OKHCIEHHME W BOCCTaHOBJIEHHME, aJUIOTPOIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJIGHTHAs, HOHHAs,
METaJlIN4ecKasi), KpUCTAIJIMYecCKas pemérka, CIUIaBbl, CKOpPOCTb

XUMHUYECKOU pCaKkuuun

1.2

HWIUTIOCTPpUPOBATL B3aMMOCBSA3b OCHOBHBIX XHMHYCCKHUX MOHATUN U

NPUMCHATH 3TU IOHATUA ITPHU OIITMCAHNUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ




1.3

COCTaBJIATh yPaBHEHUS JJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIEJI0Yel U COJIEH, IOJHBIE U COKPAIIEHHBIC YPABHEHHUs pEaKLMH

HOHHOI'O 0OMeHa

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

HOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajgaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKON PEaKLIUH

Ilo Temam: «Hemertamnspl M UX coeauHeHUs» U «MeTaUibl U HX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) O0IIME U CHEIMPUUECKNE XUMUUECKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHMCAHUE
MpUMepPaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TeHETHUYECKO CBSA3H MCKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOKHOCTHU IMPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

ClIeZIoBaTh TpaBHJAM  TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7a0b0paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHHIO U COOUpPaHUIO

ra3o000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOJITBEPXKIAIONIME KAYeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIICCTB: pPaCIO3HABATh OMNBITHBIM MYTEM  XJIOPHI-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHUS, WOHBI HM3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIHEC B BOOAHBIX pACTBOPAX HCOPIraHNYCCKUX BCUICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

PaCKpbIBaATb  CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIIIIOB

3.2

IIPUMCHATH OCHOBHBIC OIICpaAlluU MBICIIUTEIBHON NEATEIbHOCTH —
aHaJIM3 W CHHTC3, CpPABHCHUC, 0606H_IGHI/IC, CHUCTCMATHU3allHuIO,
BBIABJICHHUC TMPUYUHHO-CIICACTBCHHBIX CBsA3ell — s HN3YUCHUA

CBOMCTB BEIIECTB U XUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC




METOJbI TO3HAHUS — HAONIOJICHUE, W3MEPEHUE, MOJCTUPOBAHUE,

SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN )

MMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

HepBOHaLIaJ'II)HI)Ie XUMHNYCCKHUE ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HM YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena m BemecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

Ilonsitre 0 MeToax Mmo3HaHus B XUMUH. UncThie BemiecTBa U cMecu. CIocoObl

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumuueckre dieMeHThl. CHMBOJBI XHUMHYECKHX

a51eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumudeckas ¢popmyna. BaqeHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiectB.  OTHocuTenbHas  aTOMHas — Macca.
OTtHocuTenbHasE MOJIEKYIsipHast Macca. MaccoBast J0JIsl XMMHUYECKOTO 3JIeMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

dusznyeckue U XMMHYCCKHE SBJICHHSA. XHMHYCSCKas p€akuusa u eé IIPpU3HAKHU.
3aKoH COXpaHCHHA MACChl BCIICCTB. XUMHYECKHE YpaBHCHUSI. KHaCCI/I(bI/IKaHI/If{

XUMHYECKUX PeaKlnid (COeTUHEHMS, pa3IoKeHHs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPAaBUIIAMHU
paboTel B JabopaTopur W npuéMamMu oOpalieHus C  J1abopaTOPHBIM
obopynoBaHHEM, H3y4yeHHE M OMHUCaHHe (QU3NYECKHX CBONCTB 0O0Opa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHue ¢Gu3nyeckux (IJIaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCAUs BOJIbI) U
XUMHYECKUX (TOpeHHe CBeYd, MpOKATMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SIBICHUN, HAONIOJEHHWE U OIMUCaHUE
MPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakuuid (paszlnokeHue caxapa,

B3aHMO/ICHCTBHE cepHoﬁ KHCJIOTBI C  XJIOPpUIOM 6ap1/151, PA3JIOKCHUC




ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMOIEHCTBHE KeJie3a C PacCTBOPOM
comu meau(1l), u3yaenue cnocoOoOB pazjencHus: cMeceit (C MOMOIIBI0 MarHUTa,
¢unbTpOBaHUE, BHIIAPUBAHME, MUCTWLISAIMS, XpomaTorpadus), MpoBeacHUE
OYUCTKU HOBapeHHOfI coJia, H3.6J'IIOIICHI/IC " OIIMCaHHEC PE3YyJIbTATOB IIPOBCACHUA
OTbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE MOJelel

MOJIEKYJI (IIapOCTEPHKHEBBIX)

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT m mpoctoe
BemiecTBo. HaxokaeHue Kuciopona B Hpupoje, (Gu3nyeckrne M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrocoOb
MOJy4eHHUs KHCIOpoAa B JIabopaTopuu M NPOMBIILICHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alyioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TemnoBoil a3pPexT XuMHUUeckol peakiuu, TEPMOXUMHUECKHUE YPaBHEHHUS, SK30-
Y SHJIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroyib U METaH. 3arps3HEHNE BO3/1yXa,

ycUJIeHUE MMTApHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CII0s

2.3

Bomopox — sneMeHT m mpocToe BemiecTBO. HaxokieHne BOJOpoja B TPHPOJE,
¢dr3uYecKie W XMMHYECKHE CBOWCTBA, INPUMEHEHHE, CIIOCOOBI TIOTy9YCHHSI.

Kuciote! 1 conu

2.4

Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSIM

2.5

duznueckue CcBOWCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
Haceliiiennbie 1 HEeHACHILIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIlIECTB B BOJIE.
MaccoBast 1oisl BeliecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupojie U B XKU3HU yenoBeka. KpyroBopot
BOABl B TpUpoJe. 3arps3HeHHe NpUpPOIHBIX BojA. OxpaHa U OYHCTKA

IIPUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Okcuapl. Knaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuioB. dusmueckue U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHni. PU3NYECKHEe U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE CBOMcTBa KHCIOT. Pan aktmBHocTh MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT




2.9

Comu. Homenknartypa comneil. @usnueckne M XMMHUYECKHME CBOWCTBA COJICH.

[Tony4yenue coien

2.10

I'enernueckas cBsI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XHMMHMYECKUN  JKCIIEPUMEHT: KAYeCTBEHHOE OIPEIEICHUE  COACpKAHUSA
KHCJIOpOJia B BO3AYyXE, IOJIydE€HHE, COOMpaHue, paclo3HABaHUE U H3y4eHHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJEUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus: TopeHus (Ioxapa), 03HaKOMJIEHHUE C
oOpa3llaMu OKCHJIOB U OIMCAHME HX CBOMCTB, TMOJIydeHUE, coOupaHue,
pacro3HaBaHUe M H3Y4YE€HHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
BoJsiopoa ¢ okcumom meau(ll) (Bo3MOKHO MCTIOJIL30BaHUE BUICOMATEPHUAIIOB),
HaOmoJieHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C pPA3JIUYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MAacCOBOM JIOJIEW PaCTBOPEHHOIO
BEIIECTBA, B3aHMOJEHCTBHE BOJABI C MeETaulaMU (HATPUEM M KaJbIUEM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpPEAETICHHE pPAcTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIbI0 HHAWKATOPOB, HCCIEI0BaHHE OOpa3IoB
HEOPraHMYeCKUX BELIECTB pPa3JIMYHbIX KJIACCOB, HAOIIOAEHUE W3MEHEHUs
OKpacKd MHIMKaTOpOB B pPacTBOpax KHUCIOT M IIEJI0Yed, H3ydyeHHe
B3auMojeiicTBus okcuna meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHME OJIHOTO MeTajyla JpyrMM M3 pacTBOpa COJIM, pEIIeHue
9KCIEPUMEHTAIbHBIX 3a/a4 Mo TeMe «BakHelIine Kiacchl HEOPraHWYEeCKUX

COEIUHEHUI

[Tepuonuueckuii 3axkoH u [leproauueckas cucteMa XMMHUYECKHUX 3JIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUUYECKUX dieMeHTOB. [lonstue o
TPYNIax CXOJHBIX AJIEMEHTOB (IIENOYHBbIE M IIEIOYHO3EMENbHBIE METalIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). ODIEMEHTHI, KOTOpble 00pa3yloT ampoTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. [lepuoanueckas cucteMa XuMU4YeCKUX 31eMeHToB /. 1.
Menneneena. KopoTkonepuoinas u JUIMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanementoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICIT TMOPSAKOBOTO HOMEpPA, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA




3.3

Crpoenne atoMoB. CoctaB aToMHbIX snep. M3oTomnel. Dnexrponbl. CtpoeHue
AJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XUMHYECKHX DIIEMEHTOB
IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUMX CBOMCTB IO TpYIIaM M IEPUOJAM.
3nauenue [lepumonmueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. WM. MenneneeB — y4€Hblii U

rpax JaHuH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XHUMHUYECKUX dJIEMEeHTOB. MloHHAs CBA3b

3.6

Crenenpb okucieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkmuu. HpOIICCCBI

OKHCJICHMS B BOCCTaHOBJICHMA. OKHUCINTEIIN U BOCCTAHOBHUTEIIN

3.7

XVUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJCWCTBHE THUJPOKCHIA LHMHKA C PACTBOPAMM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakluu pa3iokKeHHsl, COETUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaAA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4ecKux 3neMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IEPBBIX TPEX TMEPUOJOB, Kaus, KaJIbIHUSI W WX
COCIMHCHUN B COOTBETCTBUHM C IIOJIOKEHHEM 3JeMeHTOB B Ilepmoanueckoii

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
1 BUJIa XUMHYECKOM CBS3M. KJ'IaCCI/I(I)I/IKaI_II/I}I U HOMCHKJIATYpa HECOPraHNUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JINYHbIM KiI1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukamus xuMUYecKUX peakluid 10 pa3iuyHbIM MpU3HAKaM (TI0 YUCTy U

COCTaBy Y4YaCTBYWOIIUMX B pPCaKIMU BCHICCTB, IO TCIIJIOBOMY 3(p(peKTy, 1o




U3MEHEHUIO CTEIIEHEH OKHUCICHHUS XUMHYECKHX QJIEMCHTOB, IIO O6paTI/IMOCTI/I,
[0 Yy4acTUIO Karajnu3aropa). OK30- U JHAOTEPMUUYECKHE PEAKIUHU,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOM pcakuuu

1.4

[Tonsite 06 0OpaTHUMBIX M HEOOPATHMBIX XMMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX U I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOppl, BIMAIOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IOJIOKEHUE

XHUMHYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIUMH € HCIOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON AUCCOLMALMU. DIEKTPOJIUTHl U HEAIEKTPOJIUTHI.
Karnonsl, aHnoHpl. MeXaHN3M IUCCOIMAIMU BENIECTB C PA3IMYHBIMU BHJIAMU
xumMudeckoi cBs3u. Ctenenpb aucconnanuu. CHIBHBIE U CITA0BIe AIEKTPOJIUTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHMS PEAKIIMA MOHHOTO OOMEHa,
MIOJHBIE M COKpAlIEHHbIE HMOHHBIE ypaBHEHHs peakunid. CBONCTBAa KHCIIOT,
OCHOBAaHMH ¥ COJEH B CBETE TPEACTABICHUH 00 dJICKTPOJUTHYCCKOU

nucconuanuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THAPOIU3E Coeit

1.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
pEelIETOK HEOPraHWMYECKUX BEIIECTB — METAIJIOB W HeMmeTasioB (rpadura u
ayMasa), CJIOHBIX BEUIECTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peaklUd OT BO3ACUCTBUS pPa3IMUYHBIX (HAaKTOPOB;
UCCIIEJIOBAaHHE  DIIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEUIECTB,  Ipoliecca
JTUCCOLMAlMM  KHUCIOT, IHeno4Yed u  coyied (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHUE OIMBITOB, WUIIOCTPUPYIOIINX MPU3HAKU
NPOTEKaHUs peakluii HOHHOro 0OMeHa (00pa3oBaHUE OCaJiKa, BhIICICHHE Ta3a,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WUJUTIOCTPUPYIOMIMX MPUMEPHI OKHCIUTEIHLHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, PeaKuh pPa3JIoKeHUs, COCITUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEAKIIHA

Ha MOHBI; pCICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_[[215{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCIICHUS. CTpOCHI/Ie u (I)I/I3I/I‘ICCKI/IC CBOMCTBA IPOCTBIX
BEIIECTB — TajJlor€HOB. XMMHYECKHE CBOMCTBA Ha npumMepe  XJjiopa

(B3aHMOHCﬁCTBHC C MfCTalllaMH, HEMCTaJlllaMH, I_I_IC.HO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.




ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4€HUE, puMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOPOJAa Ha OPraHU3M uesloBeKa. BaxkHenmue XJIOpUuIbpl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OO6mass xapaxrtepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe CTeNeHN oKucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BEIIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKALNN
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
¢u3nyeckne W XUMHUYECKHE CBOWCTBA. OKCHIBI CEepbhl KaK MPEICTaBUTEIN
KHCIIOTHBIX OKCUIOB. CepHasi KUCIIOTa, PU3NYECKHE U XMMHUYECKHE CBOMCTBA
(oOmume Kak mpeAcTaBUTENs Kiacca KHCIOT M crenududeckue). XuMUYecKue
peakiuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
kucnotsl. [lpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHas peakius Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ coeMHEHUN B mpupoje. XUMHUYECKOe
3arps3HEHUE OKPYXKAIOMIEH Cpelbl COSTUHEHUSMHU Cephbl (KUCIOTHBIC O,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OO6miass xapaktepucTuka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUA. A30T, pacipoCTpaHEHHUE B MPUPOJIE,
(bu3mvecKkne U XMMHIECKHe CBoicTBa. KpyroBopoT azora B mpupoae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKHE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3NYECKUE U XHMMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCIIOTa, €€ MOoJydeHHe,
¢usznueckue M XuUMHUYECKHE CBOIcTBa (00IIMe Kak MpeIcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYecKoe 3arps3HeHUE OKpYKarollen
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXKAH, 3arps3HEHHUE BO3AyXa, TOYBbI

1 BOJOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, u3NUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas kuciora, QuU3NYECKHUe MU
XHUMUYECKHE CBOWCTBa, mosydyeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MHUHEpaJIbHBIX YA00peHUH

2.5

OOmas xapakrepuctuka 31eMeHToB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MoIuGUKAIMK, paclpocTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uusa. Kpyrosopor yriaepona B npupoae. Okcuasl yrieposa,

nux (pmnqecxne n XUMHUYCCKUC CBOﬁCTBa, JIENCTBHE Ha >KUBBIE OpraHu3Mbl,




MOJIYYCHHUEC U MPUMCHCHUC. DKOJIOTHYECKUE HpOGHeMLI, CBs3aHHBIC C OKCHUIOM
yraepoaa(lV); rumote3a Tm00anbHOrO MOTEIUICHUS KIMMaTa; TapHUKOBBIN
addekr. YronmpHas KuCIOTa W €€ CONM, HX (PUINYCCKHE W XUMHUYCCKUE
CBOICTBa, NOJydeHHe W mnpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHC, MMPOMBIIIJICHHOCTU U

CEJILCKOM XO03IUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriepojga (MeTaH, 3TaH, OJTHJIEH, AaleTUIEeH, 3TaHOJ, TIJMIEPUH, YKCyCHas
kucnota). Mx cocraB u xumuueckoe crpoeHue. [lonstue o Ouonormuecku
BAKHBIX BEIIECTBAX: MXHUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU
yelioBeKa. MarepualbHO€ €IMHCTBO OpPraHMYECKUX M  HEOpPraHMYeCKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBOWCTBA, IMOJIyY€HUE U
npuMenenne. CoenvHeHHs] KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoil kuciaore. CHIMKATHI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIB30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMHUYECKUN JKCIMEPUMEHT: W3y4deHHE OOpa3IOB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; MPOBEJACHUE KAUECTBEHHBIX PEAKIMN Ha XJIOPHU-
WOHBI W HaONIOACHUE IPU3HAKOB WX IPOTEKAHUS, OIBIThI, OTPAXKAIOIIUE
(bM3MYeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U MX COCAMHEHUH (BO3MOXKHO
WCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpasliamMu XJIOpPUIOB
(raoTeHnI0B); O3HAKOMJICHHE C oOpaslaMu cepbl M €€ COeAMHEHUSIMH
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUANIOB); HAOMIOJIEHHWE TIpoliecca
oOyriuBaHus caxapa MOoJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoJeHue mpu3Haka eé
IPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaAMU a30Ta, (hochopa U ux
CoeMHEHUN (BO3MOXKHO HCIOJBb30BaHUE BHACOMATEPUANIOB), OOpa3amMu
a30THBIX U (HOCHOPHBIX yHOOpEeHuit; moaydeHune, cooupaHue, pacrno3HaBaHue U
U3y4eHUE CBOWCTB aMMHaKa; IMPOBEICHUE KAuE€CTBEHHBIX pEakUUi Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICIICTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEJbIO (BO3MOXKHO
HCIIOJb30BAHUE BUJCOMATEPUATIOB); H3YYEHUE MOJIENEeH KpUCTAUIMUYECKUX

peméTok anmasza, Trpadura, (QyuiepeHa; O3HAKOMJEHHE C IPOLECCOM




azicopOIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HABAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CUJIMKAaT-UOHbl M H3y4EHUE IIPU3HAKOB HUX IMPOTEKaHUSA; O3HAKOMIICHHE C
IPOAYKIMEN CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX

3a/1a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHU

Merannsl 1 ux COCINMHCHUA

3.1

OO011as XapakTepUCTHKa XMMHUYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenus B Ilepmoanueckoil cucreMe XUMHUYECKHUX dnemeHToB 1.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHne MeTau1oB. MeTauinyeckas CBA3b U
MeTajyIn4yeckasl KpuUcTalsinyeckass pemérka. ODJIEKTPOXUMHUYECKHN  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBa MeTauioB. O01Ire crnocoObl MOTy4eHUS
MetaiioB. [loHsTHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTambl: moJiokeHue B lleproanueckoil cUCTEME XUMHYECKUX
anementoB J[.MI. MeHnneneeBa; cTpoeHHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaymsi). OKCUAbI U
TUAPOKCUABI HaTpus u Kaiaus. [IpruMeHeHHe IIEeTOYHBIX METaUIOB M UX

COEIUHEHNN

3.4

IllemouyHo3eMenbHBICE  METAIbI MarHUid W KajJblMM: TIOJIOXKCHHE B
[Tepuoaunueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus W Kajapliusg. Baxueidmume coeauHEHUs KaiblUsA (OKCHUI, THIAPOKCHII,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(bOTepHLIC CBOMCTBA OKCHUAA U THAPOKCHU A

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucteme xumuueckux sneMmentos /.M.
MenneneeBa; CTpOEHHE aToMa; HaxoxaeHue B npupone. Ddusznueckue u
XMMHUYECKHEe CBOMCTBa jkene3za. OKcuipl, THApPOKcUIsl u conu kenesa(ll) u

xene3za(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C O6p3.3LIaMI/I MCTAJIJIOB U CIIJIaBOB,




uX (U3NYECKUMHU CBOMCTBAMH; H3Yyd€HHE DPE3YJIbTaTOB KOPPO3UH METAILJIOB
(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUS OKCHJA KajdbllUd M HATpus C BOJOM  (BO3MOYXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB); MCCIEAOBAHUE CBOWCTB KECTKOW BOJBI;
npoluecca TOpEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHUsI KAYECTBEHHBIX pEaKUUi HAa HOHBI
(Marausi, Kanplus, amoMmuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HAOJII0JIEHHE U ONMCAaHUE MPOLECCOB OKpAalIMBaHUs IJIaAMEHU MOHAMM HATpus,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHHE  BHJIEOMATEpPHANIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelne MeTanisl 1

nX COCIUHCHU

XHUMHS M OKpYKaroIias cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoms Mpu XUMHUYECKHUX OXKOTaxX H

OTpPaBJICHUAX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  TPAMOTHOCTH.  XHMHYECKOE  3arps3HECHHE
okpyxatome cpeapl [1/IK. Pons Xxumun B perlieHuu 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

IPOIYKTHI UX HepepabOoTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue o0pa3loB MaTepuanoB (CTEKIO, CIUIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 0O0JIAaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JEATEIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHUEC MECTa XUMHUU CPEAN APYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax podecCHOHATFHON NESTeTLHOCTH, CBI3aHHBIX C XUMHEH H
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHSIX
XHUMUYECKOH HAayKH, YTO TMO3BOJHT OOYYaIONIMMCS paccMaTpUBATh
XUMUIO Kak cepy cBoel Oynymei mpodecCuoHaIbHOM AeSITEIIbHOCTH
U ClieNiaTh OCO3HAHHBIM BBHIOOP XMMHUHU KakK MPOQPHILHOTO IMpeaMeTa

U NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHYCCKUX 3HaHHI>i, KOTOpas BKIIOYACT:

2.1

BOKHCHIINEG XHMHYCCKUE IIOHATHS. XUMHUYCCKAM DJIEMEHT, aToOM,
MOJIEKyJ1a, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHE, COJb (CpEaHss), XUMHYECKas
peakuusi, peaklUd COEIUHEHUs, pEaKUUU pas3JIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBoi 3(h(deKT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAacCOBas JOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBAasl A0S M MIPOLIEHTHAs! KOHLEHTPALIUs
BEILIECTBA B PACTBOPE, AJIPO aTOMa, FIEKTPOHHBIN CIOM aTOMa, aTOMHAs

Op6I/ITaJ'IL, paauyc aTroma, BaJICHTHOCTb, CTCICHb OKUCIICHU,




XUMHUYECKasi CBS3b, JEKTPOOTPULATENBHOCTD, ITOJIIPHAs U HENOJIIpHAs
KOBAJICHTHAasi  CBs3b, MOHHAs  CBA3b, METAJUIMYECKAs  CBS3b,
KpUCTaJUIMYECKasl pelméTka (aroMHas, MOHHas, MeTajuIMJyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHOH, aHWOH, IEKTPOJIUT U HEIJIEKTPOJIUT,
IEKTPOJIUTUYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOro OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIMM,  OKUCIUTENb  H
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC pEeaKIvy,
CKOPOCTh XUMHYECKOW peakumu, kKatanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHnneneeBa, 3aKOH TMOCTOSIHCTBA

cocTaBa, 3aKOH ABOTajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH:

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaJUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHUUYCCKHUC 3HAHUS CO 3HAHHUAMU OPYIrUx

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MuC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ s peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHUMBOJHUYCCKOI'O
A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.TI HCOPraHN4YCCKUX BCLICCTB,

ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMH XUMHYECKOM




nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMC C YHCIOBBIMU XApPAKTCPHUCTUKaAMHU CTPOCHUSA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB MW 3apsna sijapa, oOlee Yucio
AJIGKTPOHOB), PACIPENCICHHEM JJIGKTPOHOB II0 JHEPrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NMEPHUOJIOB, KATTUS U KATBIIHS
[IpencraBnenue O  NEPUOJAMYECKOM  3aBUCUMOCTHM  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paguyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuognueckoit cucreme (B MalblX TE€PUOJAX H  TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 YMeHue knaccupuiupoBaTh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOpraHMYEeCcKHe BEleCTBa

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

8.1 BAJICHTHOCTh M CTEMEHb OKHUCIICHHS XUMHUYECKHUX 3JIEMEHTOB, 3apsj

' HOHA

8 BUJ XHMHYECKOW CBSI3W M THI KPUCTAIUTMYECKOM CTPYKTYpHl B

' COCTUHCHHIX

8.3 XapaKTep Cpeiibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHHM)

8.4 OKHCIIMTEIIb U BOCCTAHOBUTEIIH

9 YMeHne XapakTepu30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOJI, rpadur, aamas,

9.1 KpeMHHH, a3oT, docdop, cepa, XJIop, HATPUH, Kajauh, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE HX BOJHBIX pPAacTBOPOB (BOa,
aMMHAK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIbI M THIPOKCHIBI

9. metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yraepona (11 u 1V), xpemuus (1V), azota u dpocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBask KUCIOTa U UX COJIH)

93 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B

3aBUCUMOCTHU OT HUX COCTaBa MU CTPOCHUS, IPUMCHCHHUC BCIICCTB B




3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHHUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJICKYJISIPHBIE U HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YHCIIC:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX ~XUMHUYECKHE CBOWCTBA M3YyYCHHBIX KJIaCCOB
' (Tpynn) HEOpraHWYEeCKUX BELIECTB
10.4 MTOATBEPIKTAIONIUX TCHETHUECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHUTCIIbHYI0 MOJICKYJSIPHYIO ¥ MOJISPHYIO MAcCChl BEIIECTB,
' MacCCOBYIO JIOJIFO XHMHYECKOTO JIEMEHTA B COCTUHCHHUH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00hEM Ta30B
114 10 ypaBHEHUSM XHUMHYCCKHX PEAKIHA M HAXOIUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWs (HaOmrozneHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBaHNE) NIPU U3YYEHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOpMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
122 Oe3omacHOM pabOThl C XMMHMYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYA0H U 1a00opaTOPHBIM 000PyIOBaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCETHEBHOM XKM3HU, MPAaBUJIAMH MOBEACHUS B LIESIX cOepeKeHus
o 3I0POBbSI M OKpYXKAIOUIel MPHUPOJHON Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KMBBIE OPraHU3MbBl OMPEAeNEHHBIX
BEIIECTB, CIOCOO0B YMEHBIICHUS U MPEAOTBPALICHUS HUX BPEAHOTO
BO3JCHCTBUSA
13 Hanvnune mpakTH4ecKUX HABBIKOB TUIAHUPOBAHMSI U OCYIIECTBIICHUS
CIEIYIOIIUX XUMUYECKIX IKCIIEPUMEHTOB:
W3Yy4YEeHUE U OMucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE
13.1 ¢  GU3NYECKUMH M XUMUYECKHUMH  SIBICHUSIMHU;  OIIBITHI,

HWILNTIOCTPUPYIOIUEC TPU3HAKHU ITPOTCKAHUA XUMHUYCCKHUX peaxunﬁ




13.2

U3y4eHHe CII0CO00B pa3/ieNieHus cMecel

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIy4eHHE
BOZOPOJA U M3YYEHHUE €r0 CBOMCTB; MOJIydEHHUE YIIEKUCIOTO ra3a u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM J0JIed

PacTBOPEHHOTO BELIECTBA

13.5

[IPUMEHEHUE HHIUKATOPOB (;rakmyca, METHIIOpaHKa 5
(dbenondTanenHa) ais OMpeNENICHUS XapaKTepa Cpelbl B PacTBOpax

KHUCJIOT U LIEJI0Yen

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YUYECHHE B3aUMOJACUCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTajyla JpYyrMM M3 pacTBOpa  COJIH;
nccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATOMHUHHUS W

IMHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUI»; «INEKTPOIUTHYECKAS
IUcconMalnsay; «BakHellnne HeMeTaulbl W HX COCIUHCHHNN;

«Baxueinme MeTaJUIBI U UX COETUHEHUS)

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPH3HAKH
NPOTEKaHHS PEaKIMii MOHHOTO O0OMEHA; KAaueCTBEHHBIC PEaKIUu Ha
NPUCYTCTBYIOIIUE B BOJHBIX PAcTBOpax HOHBI: XJIOPHI-, OpOMUI-,
woaua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHBI,
THJIPOKCU/I-UOHBI, KATHOHBI aMMOHHSI, MarHusi, KJIbLUs, AJIFOMUHUS,

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

14

Ymenue:

14.1

IIPEACTABJIATE  PE3YIIbTATBI  OKCIICPUMCEHTA B (1)0pMe BBIBOJOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, ITPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBACHATH IMIPpUYNHBI MHOFOO6pa3I/IH BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE »dJeMeHThl. CHMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U ClIoKHBIE BEIIECTBA.
13 Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX DSJEMEHTOB.
' CrerneHb OKUCTCHUS
3aK0oH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAss aTOMHas Macca.
1.4 OtHocuTenbHAs MOJIEKYJIIpHas Macca. MaccoBas J0JIsI  XMMHYECKOTO
dJIEeMEHTa B COCTMHCHUHT
15 KonuuectBo BemectBa. Moabs. Monsipras macca. MonsipHbIii 00BEM Ta3oB.
' B3anMocBs3b KOJIMYECTBA, MACChl M YUCIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 @u3nyecKkue 1 XUMUYECKHE ABJICHUS. XUMHUYECKasi peakius U €€ MpU3HAKY.
' 3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKUE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH u Ilepuoanyeckas cucremMa XUMHYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX SJIEMEHTOB
2.1 J.N. MenneneeBa. Ilepuoast u rpynmbl. @U3MYECKUd CMBICI MOPSAIKOBOTO
HOMEpPA, HOMEPOB MEPHUOJA U IPYIIIIBI AIEMEHTA
Crpoenue aroMoB. CoctaB aTOMHBIX siep. M3otonbl. Dnektponbl. CTpoeHune
2.2 ANEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XUMUYECKHX D3JIEMEHTOB
Ilepuonnueckoit cucremsl /[.11. Meneneera
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IE€PBBIX
TPEX NEPHOJIOB, KaJIus, KaJIbLIMS (pammyca aTOMOB,
2.3 ANEKTPOOTPHUIIATENFHOCTH, METANINYECKUX W HEMETaJUIMYECKUX CBOMCTB) U
UX COEAUHEHUH B COOTBETCTBHUM C TOJO)KEHHMEM JJEMEHTOB B
[lepuoanueckoil cucTeMe U CTPOEHUEM UX AaTOMOB
3 Crpoenue BelecTa
31 Xumunueckass cBs3b. KoBajieHTHast (ToJispHas W HENOJsIpHasi) CBSI3b.

aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHNYCCKHUX OJICMCHTOB. Honnas CBA3b.




Meramnnueckas cBSI3b

3.2

Tumnel KpUCTALTMYECKUX PEHIETOK (aTOMHAas, WOHHAs, METaJUIM4YecKas),
3aBHCUMOCTb CBOKCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKOW PEIIETKU U BUJIA

XUMHYECKON CBA3U

Baxwueline npeacTaBUTeNId HEOPraHMYECKUX BemecTB. Hemeramnsl n ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukainus u HOMEHKIATypa HEOPTaHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIE) u
HecoJieoOpa3yrolne; OCHOBaHUM (LIENOYM M HEPaCTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpPOACO/epXKalue U OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYECKME M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KUCIOpo/ia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyeckrie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTHA,
HaTpus, KaJius, Maraus u KaJab1us, AJIFOMHWHHA, Keieasa.

DNIEKTPOXUMHUYECKHUH P HAIPSHKEHUI METaJJIOB

4.4

®uU3nyecKue U  XMMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEOUHEHHM

HEMETAJIJIOB: XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, aMMHAaKa

4.5

dusnuecKkue ¥ XUMUYECKHE CBOMCTBA OKCHA0B HeMeTtaios: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV).

HonyquI/Ie OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBorictBa okcusoB: MetauioB |A-IIA rpynn, munka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMUYECKHUE CBOMCTBA OCHOBaHMA U aM(OTEpHBIX THUAPOKCUIOB (Ha
npuMepe TUIPOKCHUIOB allFOMUHUSA, )Kele3a, IuHKa). [lomydenne ocHoBaHMiA

U aM(bOTEPHBIX TUIPOKCUIOB

4.8

OOutue XHUMHYECKHE CBOICTBa KHCJIOT: XJIOPOBOJIOPOJHOH,
CEpOBOJIOPOIHON, CEPHUCTON, CEPHOM, a30THOU, (HOCPOpHOIA, KPEMHHUEBOMH,
yroipHOW. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPHUPOBAHHON CepHOW U

a30THOM KHCJIOT. HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOJ'Iy‘-ICHI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOpPOAa, KUCIOpPOHda, aMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

411

HonyquI/Ie aMMMakKa, cepHoﬁ U a30THOM KHCIOT B MIPOMBIIIJIICHHOCTH.




OO6mue crocoObl OTYYCHHS] METAIIOB

4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHU4ecKuX peakiyii Mo pa3IndHbIM IPU3HAKAM: TI0 YHCITY
¥ COCTaBy YYacCTBYIOUIMX B PEaKUUH BEIIECTB, O TEIIOBOMY 3 (deKTy, Mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMHUUCCKUX JICMCHTOB

5.2

TeroBoil 3¢ ekt XUMHUYECKON peakiuu, TEPMOXUMHUYECKUE YPaBHEHMS.

DK30- U SHIOTEPMUYECKHE peakluu. TepMOXUMHUYECKHE YpaBHEHHUS

5.3

OKI/ICJ'H/ITGJ'II)HOBOCCTaHOBI/ITeJ'H)HI)Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I nu
BoccTtaHoBUTENU. [Iporiecchl OKHMCIIEHHS] M BOCCTAHOBJICHHS. DJIEKTPOHHBIN

0ajaHC OKHMCIUTEIIHFHOBOCCTAHOBUTEILHOM peakuun

5.4

Teopuss ~ SIEKTPOJUTHUYECKOM  JTUCCOLMAIUU. KaTtunownsl, AHWOHBI.
DNEKTPOITUTH U HEANEKTPOJIUTHI. CHITbHBIC U c1abbie ANeKTpoauThl. CTeneHb

IHUCCOLMAIIAT

5.5

Peaxiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHMS PEAKIIMd HOHHOTO OOMEHa,

TIOJIHBIE U COKpAIEHHbIE HOHHBIE YPABHEHUSI peakuit

XUMUS 1 OKpYXaroliasi cpeia

6.1

BeniectBa 1 Marepuasnipl B OBCEIHEBHOW >KM3HMU 4YesnoBeka. bezomacHoe
HCIIOJIb30BAHUE BEIICCTB M XMMHYECKHX PEaKIHii B jJabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKUX O0XKOr'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpyXaromie cpeabl (KUCIOTHBIE —JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeJOTBPAIICHHUS
[Ipenenbras momyctumas koHueHtparus BemiecTB (ITJK). Ponp xumuu B
pEIIEHUH DHKOJIOTHYECKMX MpoOsieM. YCuiieHne NapHUKOBOro 3ddexra,

pa3pymIeHue 0O30HOBOI'O CJI0A

6.3

[Tpumenenwue cepsl, a3ora, Gochopa, yrieposa, KpEMHUS U UX COSITUHEHUI B
OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIILCKOM Xo3siicTBe. [Ipumenenue
METaJUIOB U CIUIaBOB (CTajlb, Yyr'yH, AIOPAIIOMHMHUHN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coequHeHuil. IloHsATHe O KOppo3MHM METaljIoB,

OCHOBHBIE CIIOCOOBI 3alllUThI KX OT KOPPO3UU

6.4

[IpupoiHBIE MCTOYHHMKHM YTJIEBOAOPOAOB (Yroiib, MPUPOJHBIN ra3, HEe(PTh),

MPOIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIIICHHOCTH

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATUS 00 OPraHN4CCKUX BCHICCTBAX KaK O COCAWHCHHUAX

yriaepoaa (MeTaH, OTaH, 3TWJICH, AalCTHUJICH, 3TAHOJI, TIJIMHCPHH, YKCYCHasd




kuciota). TloHsTHEe O OMONOTMYECKH BaKHBIX BEHICCTBAX: JKUpaX, OeIKax,

YIJICBOAAX — U UX POJIM B )KU3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o (hopMyiTaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMHUYECKAM yPaBHEHUSIM

YYEBHO-METOJNYECKOE OBECIEYUEHUE OEPA30BATEJIBLHOTI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI U151 YYEHUKA

» Xumus: 9-i kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHUE,
nepepadborannoe ["abpuensia O.C., Octpoymon W.I'., Cnaakos C.A.
AxrmmonepHoe obmiectBo «M3maarensctBo «lIpocBemnienue»

Xumus, 8 knace/ Pymsuruc I'.E., ®enpaman @.I., AkiinonepHoe o0111ecTBO
«3narensctBo «IIpocBemienne»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111ecTBO
«M3parensctBO «IIpocBenienne»

METOJINYECKHUE MATEPHUAJIBI IJISA YUUTEJISA

H.E.Bapapsa. Xumus B cxemax u tadaunax / M., Oxemo, 2017
N.T".Xomuenko. Pemenne 3agauy no xumuu. M. PUA HoBasg Boina U3narens
YMmepenkos, 2011

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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