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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, BOCHUTAHUS M PA3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
mpeaycMaTpUBAET PACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, 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.

3HaHWE XHWMHUH CIY>)KHT OCHOBOW uisi (OpPMHUpPOBAaHUS MHPOBO33PEHUS
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 XKU3HU, 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 (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTEeCTBEHHO-
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
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare 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 XUMHUHU.

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 CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIUITY
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 COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
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 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWIA 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 TEOPETUUECCKUX MOJOKCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

[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
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOUN NEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ¢opMmupoBaHue oOmiel (QyHKIMOHAJIBHOM U E€CTECTBEHHO-HAy4HOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O0O0y4aromMxXcsi T'yMaHUCTHUYECKMX OTHOILIEHUH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHBAlUMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kiacce — 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 CBOWCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

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

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

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

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB O0O0pa3lloB HEOPraHWYECKHX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMEceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilye npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

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



MOJIyYeHHs] KUCJIopoAa B JabopaToOpud W NPOMBINUIEHHOCTH. KpyroBopoTt
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHHE TapHUKOBOTO A PekTa, pa3pyiieHue 030HOBOTO CIIOS.

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

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

®dusznyeckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4elloBeka. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIO0B. [lonyueHne OKCUI0B.

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

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

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIECHNUE COJCPKAHUS KUCIOPOJa B BO3AYyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHnsi ropeHust (mokapa), O3HAKOMJIEHHE C oO0pa3llaMu OKCHUIIOB W
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOIIb, WCCJIEIOBAHHE OCOOCHHOCTEHW PACTBOPECHHSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3loB  HEOPraHMYECKUX BEIECTB Pa3lIMYHBIX  KJIACCOB,
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 OJHOTO METallla APYTMM W3 PacTBOpa COJHU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

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

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB [l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. 1. Menneneesa.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yé€Hbll U
rpaXkJIaHUH.

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

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiuu pa3noKeHUs, COeTUHEHNUS ).

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-HAYYHOT'O LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKIIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaATbl, TOPHBIC MOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

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

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

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanysa XuMA4eCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYECKHE
YpPaBHEHUS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKUUMU U IIOJO0KEHHE XUMHUYECKOIO
pPaBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS peaKIMiA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca AUCCOLMALUMU KHUCIOT, IIEJIOYed U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTtuka TranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydYeHHUE, NMpUMeHeHue. [leicTBue
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. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMu4eckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenne cepHoil KUCI0Thl. CONM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKIMs Ha



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

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MOJyuyeHue U npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanue HUTpPATOB H CcOJied aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTpaHEHHE B Mpuponae, (GU3MYECKue U XUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHIOM
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 kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yraepojaa (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OelKax, yriaeBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue U XUMHUYECKHE CBOWCTBA, IOJYyYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B TPOMBIIIUICHHOCTH. BaKHEHIINE CTpOUTEIbHBIE MaTepHAalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOMOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHUe MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTaJuioB. MeTaminueckas CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl moyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

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



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

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

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxKAeHue B npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHHE B mpupojae. Pu3MYECKUE Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPUAJIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

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

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
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,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJENb, SBIICHHUE, ITAPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYTIPOBOIHUKH, JAMAJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

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

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAIlUA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeAuI0, TMOHMMaHWs 3HAYCHHS XUMHUYECKOM HAyKU B IKU3HU
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 COLMAIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TIO3HABATENbHBIX 3374, BBIMOTHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY [l TIOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEIACTaBICHUS 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
XAMHH, HEOOXOIUMBIC Jisi OOBSICHEHWS HAOIOMAeMBIX TPOIECCOB W SBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

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

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECCTBAMH 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 TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ yUETOM JIMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOQPECCUOHAILHOMN CpeEJIE;

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
¢uznueckoMy U TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
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, CBS3aHHBIX C OKPYKAOLIEH NPUPOJIHOU CPEOH, JJIsI MOBBIIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON NTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMEeTHBIX pPE3YNbTATOB BBIACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBSA3b C JPYTMMHU TOHITHUSMH), UCIIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHbBIC, ICIYKTUBHBIEC, 110 aHAJIOTUH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKU U3YYaeMBbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POopMyIUpOBaTH 0OOOIICHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM TPEICTABICHUS, MOIYIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh Pa3IMYHbIE METOJbl M 3alpOChl MPU 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 KYJIbTYpOIl aKTUBHOT'O MCTIOJIb30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCHOJb30BaTh M aHAJIW3UPOBATh B Mpouecce Y4eOHOH U
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora U (WiIM) JUCKYCCHM) IIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XUMHUYECKOr0 JIKCIepuMeHTa (J1abopaTopHOro OMbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONINX MpOOJieM Ha OCHOBE Yy4é€Ta OOIIMX HMHTEPECOB U COTIACOBAHMUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE JeHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTABIIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, PEJIaraeMble B yCJIOBUU 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



JNEUCTBUM, BHUIBI JIESITEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHUSA, €ro
WHTEpIpETAllid, NPeoOpa30oBaHUI0 W NPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YJAIOIIUXCS YMEHUI !

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, JJICKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paaUycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIIEHTpAIIKs) B PaCTBOPE;

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

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

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

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUs], 3aKOHAa ABOTapo;

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



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

KJIacCU(HUIIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

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

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

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJI0O XUMHUYECKOro 3JeMEHTa 1o QopMylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTU3allNio, KIAcCHPUKaINIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCylIOW U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINpPEAECIEHHON MAaCcCOBOM JI0JIEW PacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 6a30BOM yPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMHUIECKasi CBS3b, TETUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHYECKON pEaKUuH, MPEeIeIbHO JOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB U YPABHCHUN XUMUYECKUX PEAKIIHIA;

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

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npejaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

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

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

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI DJIEKTPOHHOTO OanmaHca 3TUX PEaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO »JJIeMEHTa 1o (dopMyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSAMH 10 BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEMATU3allUI0, BbBISBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeioB u

KoaunuecTBO 4acoB

KoHTpoJbHbIE

IIpakTH4eckue

DJIeKTpOHHbIe (L1 (POBbIE)

n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusg — BakHas 00J1acTh
€CTECTBO3HAHUS U
1.1 N 6 1 2 https://m.edsoo.ru/YNVJIX660G
MPAKTUYECKOU JIeATETLHOCTH
YyeJoBeKa
BemectBa 1 xuMu4yeckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peakumn
Hroro mo pazgeny 21
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
B .K !
2.1 O3AYX. BHCIOPOL. LIOHATHE 6 https://m.edsoo0.ru/D5BORTY30
00 oxcruaax
Boaopon. Ilonsitue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Bopma. PactBopsl. [loustue 06
2.3 s p 5 1 1 https://m.edsoo.ru/M13I15KJBM
OCHOBaHHUSIX
O
2.4 CHOBHPIC KIACCHI . 11 1 1 https://m.eds00.ru/0T5ASMOWT
HEOPraHMYECKHX COCIMHCHHUI
Hroro no paszneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuognveckasi cucrema xumnuyeckux 31eMeHToB /I, . MennesneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

3.1 XUMUYECKnX deMeHToB J1. 1. 7 https://m.edsoo.ru/TCBJBVWFZ
MenneneeBa. CtpoeHue
aToma
XuMudeckasl CBS3b.
3.2 OxucauTensHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBHUTCJIbHBIC PCAKITNN
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
Ha3zBanue moxyJist
PesepBHOE BpeMs 2 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KosnnuyectBo 4yacos
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpeHue u yriuyoieHue 3HaHUN
11 P vy 5) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOC ec
1.2 H BHUH KOHOMEPHOCTH XHMHHCCKHX 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DNEeKTpOIUTHYECKAs JUCCOLUAIUS.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIUU B pacTBOpax
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.1 - P P 4 1 https://m.edsoo.ru/ZTN1F700I
anemeHToB VIIA-rpymnmel. ["amorenst
OO01as XxapakTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHIX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 1 2 https://m.edso0.ru/JPJ200VJX
KPEMHUH U UX COCTUHEHHS
Hroro no paszneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznea 3. MeTaJIbl M HX COeTUHEHUS
3.1 OO0111e cBOMICTBA METAIIIOB 4 https://m.edsoo0.ru/GHV2L6NJ8
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI

Wroro mo pazueny 20

Paznen 4. Xumus u okpy»aiomias cpeaa

B
4.1 CHICCTBA 1 MATEPHAIIBL B A3 HH 3 https://m.edsoo.ru/TENBWEF7Y
yeJloBeKa

Wroro mo pazueny 3

PesepBHOE BpeMs 2 https://m.edsoo.ru/FY5RY75R9

[IpomexxkyTouHas arrectanus 1

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
[Ipenmer xumuu. Poss xumun B
1 JKU3HU YenoBeka. Tena u 1 https://m.edsoo0.ru/L62DS2CZR
BEIlleCTBA
ITo € 0 MeToJax Mo3Ha
2 TUITHE O METOAAX HOSHAHIA B 1 https://m.edsoo.ru/9ZJAEW050
XUMHH
[IpaxTnueckas padora Ne 1
[IpaBuna pabo aboparo
3 «pé@lp ThL B E00paTOpHit 1 https://m.edsoo.ru/L5EW4353D
1 IPUEMBI OOpaIeHUsI C
Ja00paTOPHBIM 000PYIOBAHUEM)
HucTele BelecTBa U CMECH.
4 HCTBIC BEIIECTRA 1 eMecH . 1 https://m.edsoo.ru/6TME21FW$8
CriocoObl pazneneHust cmecei
[IpakTrueckas padora Ne 2
P .
5 «Paspenenne cvecei (na . 1 https://m.edsoo.ru/K3LS5MCRY
MpUMepe OUYUCTKU OBAPEHHOU
COJIH)»
CrapToBasi KOHTpOJIbHas paboTa 1 1
ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTB8
XUMUYECKUE DTIEMEHTHI. 3HAKH
8 (CMMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3DADNAX
3JIEMEHTOB
9 [IpocTble U coKHBIE BELECTBA https://m.edsoo.ru/DXJBSTJ95
10 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 https://m.edsoo0.ru/1IMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

11

3aKOH MOCTOSHCTBA COCTaBa
BeIecTB. XuMuueckas hopmyia.
BanentHOCTH aTOMOB
XUMHYECKUX DJIEMCHTOB

https://m.edsoo.ru/IMC496F X6

12

OrtHOCHUTEIbHAd aTOMHAs Macca.
OTtHocuTenbHast MOJIEKYIsIpHAs
macca

https://m.edsoo.ru/PIZPCIMDX

13

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edsoo0.ru/GHV580MVE

14

Kommnuectso Bentectsa. Moub.
MognspHas macca

https://m.edso0.ru/368UNL5Y2

15

duznyueckre 1 XUMHUYIECKHE
SIBJICHUS. XUMHYeCcKas peaKknuig

https://m.edsoo.ru/YZM8S6ATH

16

[Ipu3Haky 1 ycIoBUsI MPOTEKAHUS
XUMHUYECKUX PEaKIni

https://m.edsoo.ru/N6DVNJIKQ5

17

3aKOH COXpPaHEHUSI MACCHI
BeIIeCTB. XUMUUECKHUE
ypaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

18

Brranciaenus KOJIM4YECTBA, MaCChbl
BCIICCTBA I10 YPAaBHCHUAM
XUMHNYCCKHX peaKHI/Iﬁ

https://m.edsoo.ru/LUY9U3EQE

19

Kitaccudukariust XUMUYECKIX
peakiuii (CoenHeHNS,
Pa3IoKEeHHUs, 3aMEIICHHS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

20

M. B. JIoMOHOCOB — y4€HBIN-
sHumKIomneauct. O0o0IIeHne 1
cHUcTeMaTH3allysl 3HaAHUI

https://m.edsoo.ru/P1WARH3AB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB

21

KonTtposneHas padota Nel mo Teme
«BelecTBa 1 XUMHYECKHE
peaKIm

https://m.edsoo.ru/ON62SNERU

22

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopox — anemeHT u
npocroe BeiecTBo. O30H

https://m.edsoo.ru/XONONRN1P

23

Ou3nUecKue 1 XUMUIECKHE
CBOMCTBa KUCIIOPOAa (peaKkuu
oKucyeHus, ropenue). [lonsarue
00 okcumax

https://m.edsoo.ru/FBS1JRKMB

24

Croco0bl TOSTy4eHuUs KHCI0poia
B JabopaTtopuu u
MpoMBbIIIEHHOCTH. [IprMeHeHne
KHCIIOpoJia

https://m.edsoo.ru/\VJWB6A2RD

25

TennoBoii 3 pexT XuMuIecKou
peaKIuu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHCHHH,
9K30- U SHJIOTEPMUYCCKHUX
peaKmmsax

https://m.edsoo.ru/PNMKJZHKX

26

TorumBo (HedTh, yroiab U METaH).
3arpsi3HEHHE BO3]lyXa, CIIOCOOBI
€ro MpeIoTBPAIICHUS

https://m.edsoo.ru/USNY5UUW?2

27

[IpakTuueckas pabora Ne 3 mo
teme «llomydenue u cobupanue
KHCIIOPO/1a, U3yYEHUE €To
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

28

Boaopon — aneMeHT u pocroe
BelecTBo. HaxoxeHue B
MpUpoae

https://m.edsoo.ru/\WD392ACWB



https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB

29

dusuyeckue U XUMHUYCCKUE
cBolicTBa Bojgopona. llpumenenue
BOJIOpPOJIA

https://m.edso00.ru/0SZ28459R

30

TloHdaTHE O KHUCIIOTAaX U COJISIX

https://m.edsoo.ru/TMWNIVCA43

31

CrocoOsI ToSTy4eHH s BOZOPOa B
nabopaTopuu

https://m.edso0.ru/C9TO9UCIP

32

[IpakTnueckas padora Ne 4 o
teMe «[lonydyenue u cobupanue
BOJIOPO/IA, U3YUCHHE €TO
CBOWCTB»

https://m.edso0.ru/SSSWAX33K

33

MousipHbiit 00BEM ra3oB. 3aKOH
ABoraapo

https://m.edso00.ru/M3KS010DQ

34

Brrunciaenust 00néma,
KOJIMYECTBA BEIIECTBA ra3a 1o ero
W3BECTHOMY KOJIHUYECTBY
BEIIlECTBA WK 00BEMY

https://m.edsoo0.ru/MXGOY304M

35

Brruncienus o0bEMOB ra3oB 10
YPaBHCHHIO pCaKIMH HAa OCHOBE
3aKOHA 00BEMHBIX OTHOLIEHUI
ra3oB

https://m.edsoo.ru/9TQ8AXABY

36

dusznueckue U XUMHYECKUE
CBOMCTBA BOJIBI

https://m.edsoo.ru/7AOGFZK4R

37

Cocras ocHoBanui. [loustue 00
WHJIMKATOpax

https://m.edsoo.ru/IXB2W61VL

38

Boga xak pacTBOpHUTEIb.
HacplleHHble 1 HEHACHIIIEHHBIE
pacTtBopsl. MaccoBast 10J1s
BEILECTBA B PaCTBOPE

https://m.edsoo.ru/MKHXPOFH4



https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4

39

[Ipaktuyeckas padora Ne 5 o
teme «IIpuroroiieHrE pacTBOPOB
C ONpeAcIEHHON MAacCOBOM J0JIEH
PacTBOPEHHOTO BEWIECTBA»

https://m.edsoo.ru/MWXUKPAUOA

40

KonTtposnsHas padota Ne2 mo Teme
«Kucnopon. Bonopona. Bona»

https://m.edsoo.ru/JM7935DRY

41

OKcHaBL: COCTaB,
KJ'IaCCI/I(bI/IKaIII/ISI, HOMCHKJ'IaTypa

https://m.edsoo.ru/5TFSJINAY

42

[Tonyuenue n xumuyeckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(OTEpPHBIX OKCHJIOB

https://m.edso00.ru/8JAZ9YWS2

43

OcHOBaHUS: COCTaB,
KJ'IaCCI/I(bI/IKaHI/ISI, HOMeHKJ'IaTypa

https://m.edsoo.ru/5U397HU5SC

44

[Tonyyenue u XuMU4YECKUe
CBOMCTBA OCHOBaHUU

https://m.edsoo.ru/GD9A28ROE

45

Kucnotsr: cocras,
Kiaccudukanys, HOMEHKIATypa

https://m.edsoo.ru/Q6U4WEBK?

46

HonyquI/Ie U XUMHWYECKHEC
CBOMCTBA KHUCJIOT

https://m.edsoo.ru/Z2GCRN45W

47

Conu (cpennue): HOMEHKIATypa,
CocoObI IOJTYYCHUS,
XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ

48

[IpakTuueckas pabora Ne 6.
Pemenne skcriepuMeHTaTbHBIX
3a1a4 o teme «OCHOBHbIE
KJIaCChl HEOPraHUYECKUX
COCIMHECHUIN»

https://m.edsoo.ru/58D13JF7V

49

I'eneTnueckas CBA3b MCKOY

https://m.edsoo.ru/YDS6ZRE31



https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUI

50

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

https://m.edsoo0.ru/S7TBUOEEYN

51

KonTtposnsHas padota Ne3 mo Teme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTMHEHU "

https://m.edsoo.ru/AFA7IDULD

52

[IepBble ONBITKH
KJIacCU(PHUKAIIUA XUMUYECKUX
anemMeHToB. [loHsaTHE O rpynmax
CXOJIHBIX DJIEMEHTOB

https://m.edsoo.ru/C0V3CC214

53

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMHUYeCKnX djeMeHToB J1. 1.
Meunneneena

https://m.edsoo.ru/X9F1NR3U8

54

[lepuopl, TpyMIIbI, MOATPYIIIBI

https://m.edsoo.ru/NQMWWJIRXN

55

Crpoenue atomoB. CocTaB
aTOMHBIX sifep. M3oTombl

https://m.edsoo.ru/IMUDOMR5H

56

CtpoeHue 3IeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuoaunueckoit cucrems /1. U.
Menneneesa

https://m.edsoo.ru/T95YNV8B2

57

XapakTepucTUKa XUMUYECKOTO
9JIEMEHTA IO €ro MOJI0KCHUIO B
ITepnoanueckoii cucreme /1. .
Meneneena

https://m.edsoo.ru/YIP04OMDX

58

3nauenue [lepuoanueckoro
3aKOHA JUIsl pa3BUTHSI HAYKU U

https://m.edsoo.ru/SZD8XEQOP



https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

npaktuku. JI. 1. MenneneeB —
YUEHBIH, IEJAror U rpaXKJaHuH

PesepBHsIit ypok. O600IICHNE 1
CUCTeMAaTH3aIVsI 3HAHWH /

59 . 1 https://m.edsoo.ru/ZCQTRP0O8Y
Bcepoccuiickas npoBepoyHas
pabora
KonTponsnas pabora Ne4 no teme

C . X

60 «TpocHHe atoMa . HMITHECKad 1 https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepoccuiickas
MpoBepouHasi paboTa
6

61 JICKTPOOTPHIATEILHOCTE 1 https://m.edsoo.ru/HZA110EDS
aTOMOB XUMHYCCKHUX DJICMCHTOB

62 HMounas xumnueckas CBs3b 1 https://m.edso0.ru/3SY1RJKVI
K

63 OBAICHTHAA HOLIpHAA 1 https://m.edsoo.ru/EOL3MT2AE
XAUMHYECKAs CBSI3b
K

64 OBAICHTHA HEMOAPHAA 1 https://m.edsoo.ru/9YVR3FUXI
XAUMHYECKAs CBSI3b

65 CreleHp OKUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM66
O e -

66 KHCTITEIRHO 1 https://m.edso0.ru/ZXNCA7DOZ
BOCCTAaHOBHTEJIbHBIE PEAKITUN

67 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/QPS46Z5PU
PesepBuslit ypok. O6001IeHE U
CUCTEMATHU3AaLHA 3HAHUN T10 TEME

68 1 https://m.edsoo.ru/4ARH7M35NF
«CTtpoeHne aToMa. XUMHYECKast
CBS3bY»

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMUYeCKnX deMeHToB J1. Y.
MenpneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
IIEPBBIX TPEX NEPUOI0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKHX
BELIECTB

https://m.edsoo.ru/WTO1IWRA2Q

Bunnl xuMuueckoil CBS3U U THIIEI
KPUCTALUIMYECKUX PEIIETOK

https://m.edsoo.ru/UI14Y5CFRV

Kontponbras padorta Nel o
teme «IloBTOpeHue u
yriayOiieHne 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiiaccay

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XuMuyeckux
peaxiuil o pa3auyHbIM
MpU3HAKaM

https://m.edso0.ru/X8XAE7E2]

ITonsaTHE 0 cKOpOCTH
XUMHUUYECKOH peakuuu. [londarue
0 TOMOT'E€HHBIX U T€TEPOTreHHBIX
peaxkuusx

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

[ToHATHE O XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUU U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINTEIILHO-
BOCCTaHOBHUTEJILHBIC PEAKITHH

https://m.edso00.ru/648V11026

10

Teopust SNIEKTPOUTHYECKON
mucconuanmy. CHIIbHBIE U
ci1abble AIIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHHUS peaKkuil

https://m.edsoo.ru/\VN2SB9N1R

12

XUMHYeCKHe CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
AIEKTPOJTUTUUECKON
JIHCCOITAAITAHT

https://m.edsoo.ru/8HH81YVXI

13

XuMHdecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUUECKON
JIHCCOLHAIHN

https://m.edsoo.ru/ETD5QTS4G

14

ITonsaTue o TuapoJIm3eC coJielt

https://m.edsoo.ru/9JFRAVESW

15

O000I11IeHNE U CUCTEMATH3ALIUSI
3HAHUU

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTuyeckas pabora Ne 1.
«PermieHne 3xkcriepuMeHTATbHBIX
3a1au»

https://m.edsoo.ru/7VXTFHJIT4

17

KonTtponsHast padota Ne2 mo

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DIEKTPOJIUTHIECKAS
aucconyanus. XUMHAYECKHe
peakiuu B pacTBOpax»

18

OO01as XxapakTepucTUKa
rajoreHoB. XUMHYECKUE
CBOICTBa Ha MPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. ConsiHas
KHCJIOTa, XUMHUYCCKHUEC CBOﬁCTBa,
MMOJIY4YCHHEC, TPUMCHCHHUE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas padora Ne 2 o
teme «llosrydenue comsaHon
KHCJIOTBI, U3y4eHUE €€ CBONCTB)

https://m.edsoo.ru/PVEXIYWEG

21

BI)I‘-H/ICJ'IGHI/ISI 110 ypaBHeHI/IHM
XHUMHYCCKUX PEaKIU, eClIn
OJIMH U3 PEarcHTOB JIaH B
H30BITKE

https://m.edsoo.ru/4BI5SHO70F

22

OO6mras xapakTepucTuKa
anemeHTOB VIA-Tpyrmimbt

https://m.edsoo.ru/VMWKERSEP

23

AnnoTtponHsie MOIUpUKALIAN
cepbl. Haxoxnenue cepsl u e€
COEIMHEHUH B IPUPOJIE.
XUMUYECKUE CBOMCTBA CEPhI

https://m.edsoo.ru/CX10EUSPO

24

CepoBo10pO1, CTPOCHHUE,
(br3UYEeCKre U XUMHUYECKUE
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

OKCI/I,[[LI CCPBLI. CepHa;I KHUCJIOTAa,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHE
CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIINH, JIEIKAIIIE
B OCHOBC IIPOMBIIIJICHHOT'O
crioco0a MoJTy4eHHsT CEPHOM
KHUCJIOTBI. XUMUYECKOE
3arpsI3HEHUE OKPYXKaIoLen
Cp€abl COCANMHCHUSAMU CCPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienune MaccoBOM 10U
BBIX0/1a IPOAYKTA pEaKUU

https://m.edsoo.ru/HSJE186WN

28

OO01as XxapakTepucTUKa
aneMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IpUpoJe,
bu3nvecKkre U XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/MWVAHRMB976

29

AMMmmak, ero pusudeckue u
XHMHUYECKIE CBOMCTBA,
MOJIy4€HUE U PUMEHEHUE

https://m.edsoo.ru/HZAYE5F13

30

[Tpaktrueckast pabota Ne 3 o
teme «[lonydyenue aMmuaxa,
W3yUYEHHE €ro CBOWCTBY

https://m.edsoo.ru/JORP641FJ

31

A30THas KHcIoTa, eé
(hbM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHHSI B KAYECTBE
MUHEPAJIbHBIX YIOOPEHHIA.
XHUMHUYECKOE 3arpsA3HEHNE
OKpYKaroIEen Cpeibl
COCIMHEHUSIMHU a30Ta

https://m.edsoo.ru/5SHBKCIQCB

33

®ochop. Oxcun bocdopa (V) u

https://m.edsoo.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

(docdopHas kucnora,
¢bu3nvecKrue 1 XUMHYECKHE
CBOMCTBA, MTOJy4CHHUE

34

Hcnons3oBanue pochaTo B
Ka4eCTBE MUHEPAIbHBIX
yInoOpeHui. 3arps3HeHHE
MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepoa, pacipocTpaHEeHHE B
npupo/ie, Gu3nIecKue u
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaeponaa, ux
(du3HYecKre U XUMUICCKHE
CBOMCTBA. DKOJIOTHUECKHE
poOJIeMBbI, CBSI3aHHBIC C
okcuoMm yriepona (1V)

https://m.edsoo.ru/OXQAPGNCF

37

VYronbpHas KUCJIOTa U €€ COJIU

https://m.edsoo.ru/OHQHDGIPA

38

[Tpaktrueckast pabota Ne 4 o
teme "TlosrydeHue yriieKuciaoro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uOH"

https://m.edsoo.ru/G2HZXQGC8

39

HepBOHa‘IaJ'IBHBIC MOHATHS 00
OPraHu4YCCKUX BCIICCTBAX KaK O
COCAMHCHUAX yriiepoJa

https://m.edso0.ru/30T1Z2109Z

40

Kpemuuii u ero coequHeHus

https://m.edsoo.ru/75JXNHO0I8

41

[IpakTtuyeckas pabora Ne 5.
Pemrenne skcnepuMeHTaIbHBIX
3aJ1a4d 1Mo TeMe «BaxkHenue
HEMETAJIBI M UX COCAUHCHUS

https://m.edsoo.ru/O7ESDOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KonTtponsnast padota Ne3 mo
TeMe «Bakuenuine HeMmetauisl U
UX COEIUHEHUI

https://m.edso0.ru/S85J9UGH3

43

OO01as XxapakTepucTUKa
XUMHUYCCKUX DJICMCHTOB —
MeTamioB. MeTramindeckas CBI3b
U METaJllInYeCKast
KPUCTAJUINYECKasl PELIETKA.
®du3nyecKnue CBOMCTBAa METAJIJIOB

https://m.edsoo0.ru/XK1GYPCO1

44

XHWMHUYECKHE CBOMCTBA
METaJJIOB. DJIEKTPOXUMUYECKHI
P HaPSKEHUN METaIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61ue crnocoOb! NOTYyYEHUS
meTtamioB. CrnaBel. Berancnenms
10 YpaBHEHUSIM XUMHUYECKHUX
peaKkuuii, €CJIii OJIUH U3
peareHTOB COJICPKUT MPUMECH

https://m.edso0.ru/G54GDQI2D

46

IlonaTtue o KOppO31HU METAJIJIOB

https://m.edsoo.ru/4FIGDOWOW

47

Illenounbie METaJIIbI

https://m.edsoo.ru/X1B4BPUW?2

48

OKcHIbI M THAPOKCUIBI HATPUSA U
KaJus

https://m.edsoo.ru/Q4DX0G3U9

49

IenoyHO3eMEIbHBIE METAJIbI —
KaIbIIMA U MarHui

https://m.edsoo.ru/REOCDYO0K®6

50

Baxueiimme coequHeHus
KaJIbIHS

https://m.edsoo.ru/CJR96CMZA

51

O00011IeHNE U cCUCTEMATU3 AU
3HAHUH

https://m.edsoo.ru/O5PXGG1BE

52

JKEcTKOCTh BOIBI M CIIOCOOBI €8

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

yCTpaHEHHUS

53

[Ipaktuyeckas padora Ne 6 o
Tteme "YKEcTKoCTh BOJIBI U
MeTO/1bl €€ ycTpaHeHus"

https://m.edsoo.ru/NFIROKB8J

54

AJTOMUHUTI

https://m.edso00.ru/9ZJ8RD1TV

55

AMdoTepHbIe CBOMCTBA OKCUIA U

TUAPOKCHIA

https://m.edsoo.ru/NI5KI10J5

56

Keieso

https://m.edsoo.ru/F20NJR5SR

57

OKCI/II[I)I, THAPOKCUABI U COJIN
xenesa (1) u xenesa (111)

https://m.edsoo.ru/ARTUBLAMP

58

O000I11IEHNE U CUCTEMATH3 AN
3HAHUI

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTueckas padora Ne 7.
Pemenne skcnepuMeHTATBHBIX
3a7a4 1o Teme «Bakuelniue
METAJIJIBI K KX COSTUHECHUS

https://m.edso0.ru/ZN7G0QSMX

60

Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKITUH, ECITH
OJIMH U3 PEareHTOB JaH B
M30BITKE WIIA COICPKUT
npuMecu. Beraucnenus
MAacCOBO¥ JI0JIH BBIXOJa
MIPOJIyKTa peaKkiuu

https://m.edsoo.ru/AYD2HESIY

61

O000I11IeHNE U CUCTEMATH3ALMS
3HAaHUU

https://m.edso0.ru/B8TOVTKOP

62

KonTtponeHas padota Ne4 mo
TeMme «BakHelmue MeTalibl U
HUX COEIUHEHUI

https://m.edso0.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BemwecrBa u matepuaisl B

63 N 1 https://m.edso00.ru/OFI32JMT0
IIOBCCIHCBHOMU XNU3HU YCIIOBCKA
X €CKO€ 3arpsa3HeHue

64 HMHTTICCKOE 3aTpAHEHH 1 https://m.eds00.ru/9ANG YE YOI
OKpYIKaroIen cpebt
Po elie

65 I XUMHH B pEIeHHHI 1 https://m.eds00.ru/18Q203Y28
IKOJIOTHYECKUX MPOOIEM
P 7 .

66 C3CPBHBIM YPOK 1 https://m.edsoo.ru/DT1BAS5U4
IMpome:kyTouHasi aTTeCTALUS
Pese i1 ypok. O000meHne

67 PBHBIH YPOK ill e 1 https://m.eds00.ru/P52TJZNXV
cucreMaTtni3anuda 3HaHUU
Pese i1 ypok. O000

68 PBHDIH YpOK iu cHue 1 1 https://m.eds00.ru/TMK36TJZG
cucreMaTtni3anda 3HaHNU

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

8 KUIACC
Kon
nposep .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
FEMOTO 0o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111eTr0 00pa30BaHus
pe3yabT
ara
1 [To Teme: «IlepBoHauambHbIE XUMHUECKUE TIOHITHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHSATHM: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOAHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKyJIIpHasi Macca, KOJWUYECTBO BEIIeCTBa, MOJb, MOJSIpHAs Macca,
1.1 MaccoBas J0JII XUMUYECKOTO DJIEMEHTAa B COSAMHEHHH, MOJISIPHBIA 00BEM,
XUMUYECKas Ppeakiusi, KiIacCu(PUKanus peaxkiuil: peakiu COCIUHEHUS,
peaKkiuu paslio’KEeHUs, peaklUWy 3aMelleHUs, peakuuu oOMeHa, IK30- U
SHIOTEPMHYCCKHE PpEaKIuu, TermIoBod d(PexT peaknuu, pacTBop,
MaccoBasi 10J1s1 BelllecTBa (MPOLIEHTHAs: KOHIICHTpAIHs) B pacTBOpPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATHH U
' MPUMEHSTH 3TU OHATHS IIPU OMMCAHUH BEUIECTB U UX MPEBpallleHU i
13 UCIO0JIb30BaTh XUMHUECKYIO CUMBOJIMKY Il COCTaBJICHUs (JOPMYIT BEIIECTB
' Y YPaBHECHHUIN XUMUYECKUX PEAKIIMI
14 PacKpbIBaTh CMBICIT 3aKOHOB COXpPaHEHHUSI MAacChl BEIIECTB, MOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4€HUSs, 3aKOHA ABOTaApO
1.5 OTIPEIeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJIacCU(PHUIMPOBATh XUMHYECKHE peakuuu (M0 YHCIy M COCTaBy
' YYaCTBYIOIIMX B PEAKIMH BEIIECTB, M0 TEIIOBOMY (P HEKTY)
1.7 BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
18 BBIUHCIISTH MAaCCOBYIO JOJI0 XHMHUYECKOTO »JJIeMeHTa 1o Qopmyrne
. COEIMHEHMS,
1.9 BBIYHMCIISITH MACCOBYIO JIOJIO BEILIECTBA B paCTBOPE
110 NPUMEHSTh E€CTEeCTBEHHOHAy4YHbIE METOJbl TIO3HAaHWS — HaONIo/IeHue,
' U3MepeHue, MOJCTMPOBAHNE, IKCTIEPUMEHT (PEalIbHbIN U MBICIICHHBIN )
2 [To Teme: «BaxHelme npeIcTaBUTENId HEOPraHUYECKUX BEILECTB)




2.1

PACKpBIBATH CMBICJI OCHOBHBIX XWUMHYCCKUX MMOHSTHM: OKCHJ, KHCJIOTa,

OCHOBAaHHE, COJIb

2.2

ONpENENATh IPUHAIICKHOCTh BEUIECTB K  OIPENEIEHHOMY  KJlaccy

COeMHEHUH 1Mo Gopmynaam

2.3

KJIaCCH(PHUIIMPOBATH HEOPTAHUICCKIEC BEIIECTBA
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XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/as OMUCAHUE NMPUMEPAMH MOJEKYJISIPHBIX

YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM IIPOTEKAHHUs XMMHUYECKHMX IIPEBPAILICHHUI B

PA3JIMYIHBIX YCIIOBHAX

2.6

CJIeI0BaTh IIPaBHJIaM IMOJIb30BAHUSI XUMUYECKOU MOCY101 U 1a00paTOPHBIM
obopynoBaHHEM, a TakXkKe IMpaBWjIaM oOpalleHuss ¢ BeUIeCTBaMH B
COOTBETCTBUM C HHCTPYKIUSMH TIO BBHIMOJHEHHUIO JIAOOPATOPHBIX
XMMHUYECKUX OTBITOB IO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(Boopoda M KHCIOpPOAA), NMPUTOTOBJIEHHIO PACTBOPOB C OMPENEIEHHOM
MaccoBOM Jojeil pacTBOPEHHOIrO BEIIEeCTBA, IUIAHUPOBATH M IMPOBOAUTH
XMMHUYECKHE 3KCIEPUMEHTHl MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEeH U

KHCJIOT C TIOMOIIBI0 UHAUKATOPOB (JTakMyc, GpeHomdTanenH, METUIIOPAHK 1

Apyrue)

2.7

IPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PeaKINU

ITo Teme: «llepuonnueckuit 3akoH u [lepuoguueckas cucreMa XUMHYECKUX
anementoB JI. M. MenneneeBa. CtpoeHne atoMoB. XHMHUYECKasi CBSI3b.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC PEAKIIUN»

3.1

pacKpbIBaTb CMbBICII OCHOBHBIX XHMHYCCKHX TTOHSATUM: AP0 aToMa,
SHGKTpOHHLIﬁ clioit aToMa, aTOMHas 0p6I/ITaJ'IL, paanyc atoMa, XUMHUYICCKast
CBA3b, noJisipHasa u HCIIOJIAApHaA KOBAJICHTHAasA CBA3b,
QJICKTPOOTPULIATCIIBHOCTh, HMOHHAA CBA3b, HOH, KAaTHOH, aHHWOH, CTCIICHbL

OKHCJICHHUA

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHWUYCCKHUEC 3JICMCHTEI

3.3

ONMCBIBATh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuonnyeckoit
CHUCTEMBl ~XMMHUYECKMX JJIEMEHTOB: pa3lnyaTh TOHATHS  «TJIaBHas
nojarpynna (Arpymnmna)» u «nobounas nojarpynna (brpymnmna)», «mansie» u

«OOIBIINEY NEprUoabl




3.4

packpsiBath  cmbici  [lepuonnueckoro 3akona .M. Menneneena:
ACMOHCTPUPOBATL T[MOHHUMAHUC HepI/IOI[I/I‘-I€CKOI>'I 3aBHCHUMOCTH CBOMCTB

XUMHUYECKHUX IEMEHTOB OT UX M0JI0KeHUA B [leprnoanueckoii cucreme

3.5

COOTHOCHTH 0003HAYCHMS, KOTOPbIe UMeroTcs B Tabmuie «[lepuoamaeckas
cucteMa xumuueckux osjemeHtoB J[.M. MeHnaeneeBa» ¢ YHCIOBBIMHU
XapaKTEPUCTHKAMU CTPOCHMSI aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB M
3apsn  sAapa, o0Imee 4YHCIIO JJIGKTPOHOB W paClpeleicHHEe HX 110

AJIEKTPOHHBIM CJIO0SIM)

3.6

ONpCACIIATh CTCIICHL OKUCIICHUS 3JICMCHTOB B 6I/IHapHI>IX COCIUMHCHUAX

3.7

ONpENENATh BHJ XUMHYECKOH CBsI3UM (KOBaJIEHTHass W HWOHHAas) B

HCOPraHNM4YCCKUX COCANHCHUAX

9 KJIACC

Kon

NPOBePSIEMOT0
pe3yJabTaTa

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BelecTBO U XUMUYECKask PEaKIIUs»

1.1

pacKphIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TIOHSTHIA: pPacTBOp,
AIIEKTPOJIMTHI, HEIIEKTPOJIHTHI, AJIEKTPOIUTHYCCKAS JTUCCOIUAIIHS,
peaKkiuy HMOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE PAaBHOBECHE,
oOpaTuMbIe u HEeoOpaTUMbIe peaKIuu,
OKHUCITUTEIILHOBOCCTAHOBHUTEIIbHBIC peakiuy, OKHUCITUTEITb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTEpPHOCTh,  XMMHYECKas  CBs3b  (KOBAICHTHAs, HWOHHA,
METaJUINYECKasi), KpUCTAUTMYECKass pemeTKa, CIUIaBbl, CKOPOCTh

XUMHYECKOM pCaKuuu

1.2

HIUIIOCTpUPOBAThL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKHUX MOHATUH U

IMPUMCHATDH 3TU MOHATHS ITPU OINMMCAHUHN BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBJIATH YPAaBHEHUS JIIEKTPOJUTUYECKOM IUCCOLMALUM KHUCIIOT,
LICJIOYEH U COJIEH, IOJIHBIE M COKpALIEHHBIC YPAaBHEHUSA DPEaKLUN

MOHHOTO 00OMeHa

1.4

PacKpbIBATh CYHIHOCTb OKUCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKI_II/Iﬁ

OCPEACTBOM COCTABJICHUS DJICKTPOHHOI'O OayraHca 3TUX pCaKI_II/II\/'I

1.5

IpOBOAUTDH paC‘{éTBI 0 YpaBHCHUIO XUMHYECKOM pcaknuu




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

COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATE) OOIINE U CTICHU(PHUECKIE XUMHUECKHIE
CBOMCTBA IPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAAs OMNHMCAHUE
IpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX

XUMHUUYECKUX PEaKLNil

2.2

COCTaBJIATh YpaBHCHHA peaKHHﬁ, MNOATBCPKAAOIINX CYIICCTBOBAHUC

TEHETHUYECKOI CBS3H MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT HUX CTPOCHHA,
BO3MOKHOCTH IMPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX

YCIIOBHSIX
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CleAoBaTh MpaBWJIaM MOJIb30BAHHMS XUMHUYECKOM TOCYyIOW H
7ab0paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpAaIIECHUS C
BEIIECTBAMHU B COOTBETCTBHHM C HWHCTPYKIMSIMU II0 BBITIOJTHEHHUIO
7a00paTOPHBIX XUMUUYECKUX OTBITOB MO TMOJIYYEHUIO M COOMPAHHIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIUK, MOJITBEPKAAIONINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATh OMBITHBIM IYTEM XJIOPHI-,
Opomun, wWomua, kapOboHat, Qocdar, cunmkar, cymnbdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METaJUIOB,

IMPUCYTCTBYOINHUE B BOAHBIX paCTBOpax HECOPraHNMYCCKNX BEIICCTB

[To Teme: «XuUMUS 1 OKpYXKAIOIIAsL CPEa»

3.1

pacKpbIBaThb CMBIC OCHOBHBIX XuUMHUYeckux moHarui: [IJIK

BCIICCTBA, KOPPO3UsA METAJIIIOB

3.2

IPUMCHATb OCHOBHLIC OIICpaAlUH MBICIIUTEIBHON JIEATEIBHOCTH —
aHallIi3 MW CHHTC3, CpPABHCHUC, O606H.I€HI/Ie, CUCTCMATHU3al IO,
BBISIBJICHUC IIPUYHMHHO-CICACTBCHHBIX CBSI3EM — Jns HN3YUCHUA
CBOMCTB BCIICCTB M XHMMHUYCCKHX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC
MCTOJbI TIO3HAHUA — Ha6J'IIO,I[CHI/IC, HU3MCPCHUC, MOJACIIMPOBAHUC,

IKCIIEPUMEHT (peanbHbI U MBICTICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€JIOBEKa. XUMHUSA B CHUCTEME HayK.
Tena m BemiecTtBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE

BCIICCTB

1.2

IlonstHe 0 METOJaX IMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMECCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue dneMeHThbl. CHMBOJIBI  XUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumuyeckas (popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OTtHocuTenpHast MOJIEKyIIIpHas Macca. MaccoBas 011 XMMHUYECKOTO dJIEMEHTA

B COEIMHEHUH

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHUS. XUMHUYECKas peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEUIeCTB. XuMuueckue ypapHeHus. Knaccudukanus

XUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPAaBUIIAMHU
paboTtel B Jaboparopuu U THpuéMamMu oOpamieHus ¢ J1abopaTOpPHBIM
00OpyJOBaHMEM, H3YYCHHE U OIUCAaHUE (HU3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KMIICHUE M KOHJCHCAIIUS BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, NPOKAIMBAHUE METHOHW  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAOMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHl C XJIOPHIOM Oapusi, pa3iokKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBUE jKelie3a ¢ PACTBOPOM
conu meu(ll), uzyuenue cnocoOGoB pazaeneHus cMeceil (C MOMOIIbI0 MarHUTa,
¢bunpTpOBaHUE, BHIMApUBAHME, NUCTWILISAIMS, XpomaTorpadus), MpoBeacHUE

OYUCTKH HOBapeHHOﬁ COJIH, Ha6J'IIOIICHI/IC " OIIMCAaHUC PE3YJIbTATOB IMIPOBCACHUA




OIIbITa, WJUIIOCTPUPYIOLICTO 3aKOH COXpPAaHCHUSA MACChl, CO3JaHUC MoAeaeH

MOJIEKYJ (I1apOCTEPHKHEBBIX)

Baxueline npeacTaBUTENIM HEOPraHUUECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT u mpocrtoe
BemiecTBo. HaxoxmeHue kuciopona B mpupoje, GU3NYecKue U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciopoaa. CrocoObl
HOJY4eHUs KHUCIOpoAa B Ja0OpaTopuu M INPOMBIIIIEHHOCTH. KpyroBopot

KHCcIopoa B mpupoae. O30H — alioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XuMHUUecKol peakiuu, TEPMOXUMHUECKHE YPaBHEHHUS, IK30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroib U MeTaH. 3arpsisHeHUE BO3AyXa,

yCUJIEHUE MTAPHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

Bomopon — snmemeHT 1M mpocroe BemectBo. Haxoxkaenue Bomopona B IPHPOZE,
¢usnueckre W XUMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kucnorte! u conu
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MouisipHblii 00BEM ra3oB. Pacuérbl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue CcBOWCTBA BOJbl. Boma kak pactBopuTenb. PacTBOpBL
Haceiiennbple 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 40Jis BellecTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpOB B MPUPOJE M B KU3HU 4esoBeka. KpyroBoport
BOJBI B NpUPOAE. 3arps3HEHHE MPUPOIHBIX BoA. OxpaHa U OYHUCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIE) U
HecosieoOpazyromue. Homenkmatypa okcuaoB. Du3nuecKHue U XUMHUUYECKUE

CBOMCTBA OKCHUJIOB. HOJ’Iy‘IeHI/Ie OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenkiiatypa ocHoBaHuid. @U3nNUecKue U XMMHUYECKHUE CBOMCTBA

ocHoBaHu. [loyueHne ocHoBaHuUi

2.8

Kucnotel. Knaccudukanus xucnot. Homenkmarypa kucnor. dusmdeckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan aktmBHocth MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa cosneil. @uU3NUeCKME M XUMUYECKHUE CBOMCTBA COJICH.

ITony4yenue couen

2.10

I'eneTnueckas CBS3b MCKAY KIIaCCaMH HCOPTraHUYICCKUX COCIMHEHUN




2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJIydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyuCHHE
CBOMCTB KHCJIOPOJAA, HAOIIOAEHUE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS UM MpEKpallleHus TopeHus (I1oapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB U OINMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcuaoMm menu(ll) (BO3MOXHO MCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmroneHre OO0paslloOB  BEIIECTB KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C pPA3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOJABI C METaulaMu (HaTpUEM M KaJbI[HEM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEPUANIOB), OIpEAEICHUE pPACTBOPOB
KHCIIOT M IIeJ04Yel C TOMOIIbI0 HHAMWKATOPOB, HCCIEI0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB, HAOIIOACHHE W3MEHEHUS
OKpackl MHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJoYyell, Hu3ydyeHue
B3aumojieiicTBusl okcuna menu(ll) ¢ pactBopoM cepHOIl KHCIOTBHI, KHCIOT C
METaJUIaMH, PEaKIMii HEUTpaIn3aluu, OJTy4YEHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO0 MeTajula JpyrMM U3 pacTBOpa COJIM, pEIIEHUe
9KCIEPUMEHTANBHBIX 3a/a4 M0 TeMe «BakHelIne KJIacchl HEOPraHWYEeCKUX

COECIUHEHUI

[Tepuoanueckuii 3akoH u [lepuoandeckasi cucTreMa XUMHUYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie mMOMBITKM KIACCUPUKALMU XUMHUYECKUX 3neMeHToB. [lonstue o
IPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEJIOYHO3EMENIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ylT ampoTepHbIE

OKCHUABbI U TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. [lepuoanyeckas cucremMa XuMU4eCKUX 351eMeHToB J[. M.
Menneneena. KopoTtkonepuoanas n JUTMHHOTIEPHUO THAS (hopmbI
[lepuonnueckort cucremsl xumuueckux oanementoB .M. Menzeneesa.
[lepronsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CocTaB aTOMHBIX AACP. H3oTO1IEL. 3J'ICKTpOHBI. CTpOCHI/Ie
OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB

[Tepuonnueckon cucremnl /.M. MenneneeBa. XapakTepucTuka XUMUYECKOTO




3JIEMEHTA MO €ro MnoJjoxeHuro B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl pajauyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpyHIaM U IEPUOJAM.
3unauenue [lepuonmyeckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. WM. MenneneeB — y4€Hblii U

rpax JaHuH

3.5

Xumuueckasi cBsizb. KoBanmeHTHas (MOJdsipHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIEHOBOCCTAHOBUTCILHBIC pCaKkmuu. HpOIICCCI)I

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE O0O0paslloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakluy pa3ioKeH s, COeANHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKux 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIHUI W WX
COCIMHCHUN B COOTBETCTBHHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
H BUOa XUMHUYECKOH CBS3H. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHUYCCKUX
BCIICCTB (MG)KIIYHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XuMu4Jeckue cBOMCTBa BCHICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COCEHHGHHﬁ,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peaklui 10 pa3IUYHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMH BEIIECTB, MO TerioBoMy 3¢ddekry, mo
U3MEHEHMIO CTENeHeN OKMCIEHHS XMMHUYECKHX 3JEMEHTOB, M0 00paTHUMOCTH,
[0 y4acTHIO KaTalu3aropa). OK30- U  DHIOTEPMHUYECKHE pPEaKluH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOMN pCaKknuunu




1.4

[TonsiTue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX U I'€TePOreHHbIX peakuusax. [IoHATHe 0 XMMUYECKOM pPaBHOBECHM.
@DakTOoppl, BIMAIOIME HA CKOPOCTh XMMHUYECKOM pEakUMu M II0JI0KEHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIUN C HCIOJIB30BAHMEM METOJA

AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karvonsl, annonsl. MexaHu3M TUCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUIAMHU
xuMuueckol cBszu. CreneHs auccounanuu. CUIIbHBIE U cla0ble 3JIEKTPOJIMUTHI.
Peakiun nonHOTO OOMEHa. YCIIOBHS MPOTEKAHUS PEAKIMid MOHHOTO OOMEHa,
MIOJIHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBoWCTBa KHCIOT,
OCHOBaHMH ¥ COJEH B CBETe TPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

nucconmnanuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THAPOIM3E CoNeit

1.7

XUMHYeCKU OKCIICPUMCHT. O3HAKOMJICHUC C MOJCIISIMU KPUCTATNIUYCCKUX
pEImETOK HEOPraHWYECKHUX BEHIECTB — METaNIOB W HeMeTayuioB (Tpadura U
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTH XHMHUYECKOW pEaKkIMH OT BO3JCUCTBUS pPa3IHYHBIX (PAKTOPOB;
WCCIIEZIOBAaHUE  DJICKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJiKa, BBIJCICHHE ra3a,
o0pa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHU);
pacrio3HaBaHHE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIU

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEHUS

2.1

0611[35{ XapPaKTCPHUCTUKA TI'aJIOI'CHOB. Ocobennoctu CTpOCHHUA aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(BSaI/IMO,[[eI\;ICTBI/IC ¢ MCTalllaMH, HEMCTaJlllaMH, I_I_IeJ'IO‘laMI/I). XJ'IOpOBOI[OpOI[.
Consnas KHUCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHe
XJIOpa U XJIOPOBOJOpPOJa Ha OpraHHU3M YCIIOBCKA. Baxueiiune XJIOPpUABI U UX

Hax0’JIEHUE B MPUPO/JIE




2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpOCHHUs
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CTpoeHne u (pu3nyeckre CBOWCTBA
MPOCTBIX BEIIECTB — KHUCIOpPOJAa M CEpbl. AJUIOTPOIHBIE MOIU(PHUKAINN
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MNpCACTaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XHUMHYECKHE CBOMCTBa
(oOmme Kak TpeACTaBUTENs Kiacca KHCIOT U CHelu(pUIecKue). XUMUICCKHE
peaknuu, JeKalnme B OCHOBE MPOMBIIUICHHOTO Croco0a IMOJydeHHs CepHOU
KHCIIOTHI. HpI/IMeHeHI/Ie. Comu cepH0171 KHCJIOTBI, Ka4Y€CTBCHHAd PpPCaKUusA Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeAMHEHUH B Mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOMICH Cpebl COSAMHEHUSIMU CEpbl (KUCIOTHBIE JTOXKH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIOCOOBI €T0 MPEeI0TBPAIICHUS

2.3

OO6miass xapaktepucTuka 3i1eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, pacipoCTpaHEHHUE B IPUPOJIE,
¢dbuznueckue U xuMuueckue cBoiictea. Kpyrosopor azorta B mpupojie. AMMHUAK,
ero (usuyeckre M XMMHUYECKHE CBOMCTBA, MOJydeHHe U npumeHenue. Conu
aMMOHHMS, UX (U3NYECKUE U XHUMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
(bu3uYecKkne W XMUMHUYECKHE CBOMCTBa (00mME Kak MpeACTaBUTENs Kiacca
KucnoT u cnenuduyeckue). Vcnonp3oBaHue HUTPATOB M COJIEM aMMOHHUS B
KauyeCcTBE MHUHEPAIBHBIX YIOOpeHHi. XUMUYECKOE 3arpsi3HEHUE OKPYXKarolen
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

2.4

®docdop, amnorponHsie Mogudukauu Gochopa, GuzNUEeCKHe U XUMUYCCKUE
ceorictBa. Oxcupn ¢ochopa(V) u dochopHas kucinora, (UNYECKUE U
XHUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OO6mas xapakrtepuctuka s1eMeHTOB |V A-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpPHbIE CTCINICHW OKUCJICHUS.  YTJIEpPOJ, aJUIOTPOIHBIC
Moau(UKAIK, PAcIpOCTpaHEHHE B TpUpOJe, (U3MUECKHEe U XUMHUYECKHE
cBoiictBa. Ancopbuus. KpyroBopor yrinepona B mpupone. OKcuabl yriepona,
ux (usmyeckue W XMMHYECKHUE CBOICTBa, NEHCTBHE Ha KUBBIE OPraHU3MBI,
MOJIydeHUE U MPUMEHEHHUE. DKOJIOTUYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumote3a rno0anbHOTO MOTEIJICHUS KIMMaTa; MapHUKOBBIN
addekr. YrompHas KucioTa W €€ COoNu, UX (PUIUYECKHE U XUMHUYECKHE

CBOﬁCTBa, MOJIy4CHHUEC U IPUMCHCHUC. KauecrBennas pCaKkius Ha Kap60HaT-




noHbl. Mcnoab3oBaHue Kap60HaTOB B 6BITy, MCIUIMHC, NPOMBIIIJICHHOCTHU U

CEJILCKOM XO3IMCTBE

2.6

[lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COEAMHEHHSIX
yrieposna (MeTaH, 3TaH, ATWIEH, AalETHJICH, 3TAaHOJ, TJHLIEPHUH, YKCyCHas
kucioTa). Mx cocraB W xummueckoe crpoeHue. [loHsATHE O OHOJOrHYECKH
BOXHBIX BENIECTBAX: JKHMpaX, O€JKaxX, YIIeBOJaX — W HX pPOJIM B JKU3HHU
4eloBeKa. MaTepualibHO€ E€AMHCTBO OPraHMYECKHX U HEOPraHMYEeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IMOJIyY€HUE U
npuMenenne. CoenuHeHHus] KpeMHUsi B npupoje. OO6mme mpeacraBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoi kuciaore. CHIMKATBI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, TPOMBIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIb30BaHUA CTPOUTCIBHBIX MAaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU

2.8

XVUMUYECKUN 3KCIIEPUMEHT: H3ydeHHEe OoOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJITHOM KHCIJIOTBI; IIPOBEICHHE KAaY€CTBEHHBIX PEAKUMN Ha XJIOPHJ-
HMOHbI ¥ HAONIOJEHHE IPU3HAKOB HX IPOTEKaHMs; OIBITHI, OTpaKaIOIINe
¢u3nyeckue U XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COECAMHEHUH (BO3MOXKHO
HCIOJb30BAHNE BHIEOMATEPUANIOB); O3HAKOMJICHHE C o0paslamu XJIOpUAOB
(rasoTeHnI0B); O3HAKOMJICHHE C oOpasliaMu cepbl U €€ COCIMHCHHUSIMU
(BO3MOXKHO ~ HCIIOJIb30BAaHME BMJIEOMATEpUANIOB); HAOIIOAEHUE Hpoliecca
oOyriuBaHus caxapa IOJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3yYCHHE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON CEepHOM KUCIIOTHI, IPOBEAECHUE
KaueCTBEHHOM peakuuu Ha cyiab(paT-uoH M HaOIIOAEeHUEe Ipu3HaKa e€
NPOTEKaHUs; O3HAKOMJICHHE C (PM3UUYECKUMU CBOWCTBAMHM a30Ta, hocdhopa u ux
COEMHEHUN (BO3MOXKHO HCIOJb30BaHUE BHJIECOMATepUANIOB), OOpa3namMu
a30THBIX U (ocOpHBIX y10OpeHuH; nonyyeHre, cooupaHme, paclio3HaBaHUe U
U3y4EHUE CBOMCTB aMMHaKa; NPOBEJCHHE KAaueCTBEHHBIX pEaKLHMi Ha HOH
aMMOHUS U (QochaT-HOH U H3y4yeHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMO/ICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MENbI0 (BO3MOKHO
UCIOJIb30BaHUE BHJICOMATEPUAIOB); H3YY€HHE MOJENeH KpUCTAIUIMYECKUX
peméTok anmasza, rpadura, ¢QyiepeHa; O03HAKOMIIEHHE C  IPOILIECCOM
azicopOLIMK PacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM
MIPOTHBOra3a; MOJy4YeHHe, cOOMpaHHe, pacllo3HaBaHWE U H3Y4YEHUE CBOICTB
YIJIEKUCIIOTO Ta3a; IMpOBEJCHHE KayeCTBEHHBIX peakiuii Ha KapOoHaT- M

CUJIMKAT-UOHbBI W HU3YYCHHUC TIPU3HAKOB HX IMPOTCKAHUA; O3HAKOMIJICHUC C




HpOI[yKL[PICfI CHJIMKATHOM MMPOMBIINIJICHHOCTH; PCHICHUC SKCIICPHUMCHTAJIbHBIX

3a71a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEUHEHUS))

Mertannsl 4 ux COCANHCHUA

3.1

OO01ast XapakTepUCTHKA XMMHUYECKHUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nonoxenus B Ilepuonnueckoi cucreMe XUMHUYeCKux dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHre MeTauloB. MeTauinyeckas CBA3b U
METAJJIMYECKass  KpUCTAJNIMYECKass pemérka. OJIEKTPOXUMHUYECKUH  psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/uioB. OO0Imue crnocoObl MOTydeHus
MeTayuioB. [loHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. Crinassl (CTallb, YyT'YH, AIOPATIOMUHUI, OpPOH3a) U UX PUMEHEHUE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[{enounsle MeTauIbl: MOJOKEHHE B llepuonnyeckod cuCTEME XUMHUYECKHX
anementoB J[.MI. MeHnneneeBa; CTpO€HHE UX aTOMOB; HaXOXKJIEHHE B MPHUPOJIE.
duznyeckue 1 XUMUYECKHe CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCHIbI U
TUAPOKCUABI HaTpus U Kanud. [IpuMeHeHHe IIeTOYHBIX METAUIOB M HX

COEeIUHEHNN

3.4

Illenouyno3eMenpHbIE  METaIbl MarHuii W KaJbLHMH: IIOJIO)KCHHE B
[Tepuoanueckoit cucreme xuMuueckux anemMenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXxOXJACHHE B TIpupoic. Pu3MUeckue M XHMHYECKHE CBOWCTBA
MarHus W Kajaplius. BaxkHeilmume coeauHEHUs KalbIus (OKCHUI, THIAPOKCHI,

coin). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

AmoMuHMI: TI0NI0)KeHue B Ileprommyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
J.W. MenneneeBa; cTpoeHUE aToMa; HaXOXJACHUE B mpupoiae. Puzuueckue u
XUMHYECKHUE CBOMCTBA alFOMUHHUA. AM(OTEpHBIE CBOMCTBA OKCUIA M THIPOKCUIA

AJIFOMHMHMHA

3.6

Keneso: nonoxenue B [lepuogudeckoit cucreme XuMuueckux 3neMenToB [1.M.
MenpeneeBa; CTpOGHHE aTOoMa; HaxoOXKJICHHE B mpupoiac. Dusnueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuuabl, Tuapokcuabpl u conu xene3a(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XUMUYECKUH IKCTIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMHi METaJIOB U CIJIaBOB,
uX (U3MYECKUMHU CBOMCTBAMHM, H3yY€HHUE PE3yJIbTaTOB KOPPO3UHM METAIJIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0coOeHHOCTeH
B3aMMOJICHCTBUS OKCHJAA KajdblMsg M HATpus C BOJOM  (BO3MOXHO

HUCIIOJIb30BAHHUEC BI/IIICOMaTCpI/IaJIOB); HCCIeIOBaHNE CBOICTB KECTKOM BOJbI;




rmpoiiecca TOpPEHHUs Keje3a B  KUCIOpojAe (BO3MOXKHO — HCIIOJIb30BAHUE
BHJ/IEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMUSI KAU€CTBEHHBIX PEAKIMN HA HOHBI
(Maruust, Kanblius, amoMuHus, nuHka, skeneza(ll) u xenesa(lll), memu(ll);
HAO0JIIO/ICHHE U OMMCAHUE IMPOIIECCOB OKpAIlIMBaHMS IJIAMEHH MOHAMH HaTpusl,
Kamusgd WM Kaiblusg  (BO3MOXKHO  MCIOJIb30BaHUE  BHJIEOMATEPHAIIOB);
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THAPOKCHJIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a/a4 10 TeMe «BakHeilre MeTamibl u

HNX COCIUHCHU

XHUMHS ¥ OKpYKaroias cpena

4.1

HoBeie Marepuanbl U TexHoJoTHH. BemiecTBa u maTepuanbl B MOBCEAHEBHOMN
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBbhe. be3omacHoe uCroiab30BaHrUE BELIECTB U
XUMUYECKUX peakuuit B ObITy. [lepBas momolns mpu XMMHUYECKUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI  JKOJIOTMYECKOM  TI'PaMOTHOCTH. XUMHAYECKOE  3arpsi3HEHUE
okpyxatomer cpeapl [1JIK. Pons Xxumum B pelieHuu 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHble MCTOYHMKH YII€BOAOPOAOB (Yrojib, MPUPOIHBINA ra3, He(Th),

MIPOIYKTHI UX MEpepaboOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydyeHue oOpas3ioB MaTepuasIoB (CTEKIO, CIUIaBbl

METaJJIOB, MOJIUMEPHBIE MAaTEPUATIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
nposep
s1eMOro
TpedoBa
HUSA

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0uiero oopazopanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HAaBAEMOCTH  SIBJICHHMH MPUPOJIbI, TOHHMaHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOHM HayKu Kak oO0JacTd COBPEMEHHOTO
€CTECTBO3HAHMs, KOMIIOHEHTa OOmeld KyJabTyphl U  MPaKTUYECKOM
NeSITEIbHOCTH YeJIOBEKa B YCIIOBUAX COBPEMEHHOT'O 00IIEeCTBA; MTOHUMaHUE

MECTa XUMHUHU CPEAN APYTUX €CTCCTBCHHBIX HAYK

1.2

O HaY4YHBIX MCETOJAaxX IIO3HAHUA, B TOM YHCIIC OKCICPHUMCHTAJIBHBIX H
TCOPETUYCCKUX METOAAX HUCCICAOBAHUA BEIICCTB U U3YUCHUA XUMHUUYCCKHUX
peaKuHﬁ; YMCHHE UCITOJIB30BaTh MOACIINU IJIA O0OBICHEHHUS CTPOCHHUA aTOMOB

1 MOJIEKYIT

1.3

0 cdepax mpodeccuoOHAIBHON AESITENbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJIOTHUSIMH, OCHOBAaHHbIMU Ha  JOCTH)KCHMSX
XMMHUYECKON HAayKH, YTO MO3BOJHUT OOyYaroIIMMCSI pacCMaTpUBaTh XUMHIO
Kak chepy cBoeil Oynymieil npodeccuoHaIbHON AEATEIbHOCTH U CAETaTh
OCO3HAHHBII BBIOOp XMMHUHU KaK MPO(UIBHOTO MpeaMeTa Mpu Mepexojie Ha

YPOBEHB CpEHEro 00IIero 06pa3oBaHus

Bnagenue cucremMoil XMMHUECKHUX 3HAHUHN U YMCHHUC TNIPUMCHATH CUCTCMY

XHUMHNYCCKHX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

Ba)KHEHIIINE XUMHUYECKHE ITOHATHS. XUMHUYESCKHUI 9JIECMCHT, aTOM, MOJICKYJIA,
BCIICCTBO, IIPOCTOC MU CJIOXKHOC BCHICCTBO, OJHOpPOAHAA WM HCOJIHOPOAHAA
CMCCb, OTHOCHUTCJIBHBIC ATOMHAadA U MOJICKYJIIApHAsA MACChl, KOJMYCCTBO
BCOIECTBA, MOJIb, MOJISIpHAsA Macca, MOJI?IpHI:Iﬁ 06’béM, OKCHa, KHCJIOTa,
OCHOBAaHHC, COJIb (Cpe,[[HHH), XUMHYCCKasg peaknusa, pCakuuu COCANHCHUA,
pCakuuu Ppas3jIOKCHUA, PCAKIUU 3aMCIICHUS, PCAKIHUU 06MeHa, TEIIOBOU
B(I)(I)CKT pCaKklnu, 35K30- U SHAOTCPMHYCCKUC PCAKIIMU, PACTBOP, MaCCOBad

A0JId XUMHUYCCKOTO 2JICMCHTA B COCAMHCHUHN, MAaCCOBasd I0JIA U NPOLICHTHAA




KOHIIEHTpALIMsI BEIIECTBA B PACTBOPE, SApPO aTOMa, AJIEKTPOHHBIA CIIOH
aToMa, aTOMHasi OpOUTANTb, PAINYC aTOMA, BAJICHTHOCTb, CTETICHh OKHUCIICHUS,
XUMUYECKasi CBS3b, JJIEKTPOOTPULIATENILHOCTD, IMOJSPHAs M HEMOJIAPHAS
KOBQJICHTHASI CBSI3b, HOHHAS CBSA3b, METAJNINYECKAS CBSA3b, KPUCTAIUIMYECKAs
pem€Tka (aToMHasi, MOHHAs, METAUTMYECKasi, MOJICKYJIsIpHasi), UOH, KaTHOH,
AQHUOH, DJIEKTPOJIUT W HEDJIEKTPOJMT, AJIEKTPOJUTUYECKAS TUCCOLMALUS,
peaKIMy MOHHOTO OOMEHA, OKHCIIMTEIILHO-BOCCTAHOBHUTECIBHBIC PEAKIINH,
OKHCIIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHUE, YJICKTPOJIH3,
XUMHYECKOE pPaBHOBECHE, 0OpaTUMble M HEOOpAaTUMBIE PEAKIUH, CKOPOCTH

XUMHUYECKOW peakiuu, karanusarop, [IJIK, koppo3us meTaos, criiaBsl

2.2

OCHOBOTIOJIATAIOIINE  3aKOHBl ~XUMHUHU: 3aKOH COXpaHEHUsS  MAacChl,
nepuoanueckuii 3akoH [[.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA COCTAaBa,

3aKOH ABOTaJpO

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJIIpHAs TEopHs, TEOpHs

BHGKTpOHI/ITquCKOf/’I JUCCOoITMann

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH

3.1

YMEHHUE TMPaBHILHO WCIOJIB30BaTh M3YYCHHBIC BEIIECTBA M MaTepHalbl (B
TOM WYHCIIE MHUHEpPAIbHBIC YHIOOPEHHS, METaUIbl W CIUIABBI, TPOJYKTHI
nepepabOTKH TMPHPOTHBIX HCTOYHUKOB YIIIEBOJOPOJOB (YIIisi, TPUPOIHOTO
rasa, He)TH) B OBITY, CEIIBCKOM XO3SICTBE, Ha TIPOU3BOJICTBE U TIOHUMAHHE
3HAYCHHUSI JKUPOB, OCJIKOB, YIJICBOJIOB JJIsi OPraHMW3Ma YelIOBEKa, yMEHHE
IPOTHO3UPOBATH BIIMSHKUE BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPraHu3M

YeJI0BEKa U OKPYKAIOIIYIO IIPUPOIHYIO CPEeny

3.2

YMCHHUEC UHTCIPUPOBATE XUMHWYCCKHEC 3HAHUA CO 3HAHHUAMU APYIrUux y‘le6HI>IX

npecaIMETOB

3.3

HaJIU4YHuC OIIbITa pa6OTBI C pa3IMYHbIMHK HCTOYHHKaAMHU HH(bOpMaL[I/II/I 10
XHUMHNHN (Haqua;I u HAay4YHO-TIOITYyJIIpHas JIMTeparypa, CJI0Bapu,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OO CHHUBATDb I/IH(1)OpMaI_II/IIO O BC€IICCTBAX, HX
IMMPEBpAlICHUAX U MPAKTUYCCKOM IPUMCHCHUN U YMCHHEC HUCIIOJIB30BATH eé

JJIsL PCIICHU A y‘{e6HO'HO3HaBaTeHBHLIX 3agaq

Bnanenue ocHoBaMM TMOHSATUHHOIO ammapaTa ¥ CHMBOJIMYECKOTO S3bIKa
XUMUHU U COCTaBJIeHUs! (OpMYJl HEOPraHHMYECKUX BEIECTB, YpaBHEHHIl
XMMHYECKUX peakinif; ocHoBaMu xumuueckoil HoMmeHkiaatypsl (IUPAC u

TPUBHAIBHOI)




YMmenue oOBSICHATH CBS3b MOJIOKEHUS IeMeHTa B [lepuoanueckoit cucreme

C UYHUCIOBBIMHU  XAPAKTCPUCTHUKAMU  CTPOCHUA ATOMOB XMMHYCCKHX

) 3JeMEHTOB (cocTaB M 3apsA]  sjpa, oO0miee YHCIO 3JIEKTPOHOB),
pacrpenelieHueM JJICKTPOHOB TI0 JHEPTeTUYCCKUM YPOBHSM aTOMOB
MIEPBBIX TPEX MEPHOJIOB, KAINS U KaJTbIUS
[IpencraBinenue 0 MEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKUX
JJIEMEHTOB (pajiiyc aToMa, OJJIEKTPOOTPUIIATEIIBHOCT), TPOCTBIX U
6 CJIOXHBIX BEIIECTB OT IMOJIOKCHHS IeMEHTOB B [leprnoamueckoit cucreme (B
MaJbIX TIEPUOJAX W TJABHBIX MOATPYIIAX) W JJIEKTPOHHOTO CTPOCHUS
aToma
7 YMmenue knaccuuuupoBarh:
7.1 XUMHYECKUE IJIEMEHTBI
7.2 HEOpraHMYecKHe BEleCcTBa
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTETIEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB, 3apsij] HOHA
8.2 BH/JI XUMHUYECKOM CBSI3U M TUI KPUCTAIIMUYECKON CTPYKTYPHI B COETUHEHUAX
8.3 XapaKTep Cpeibl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHUCJIUTENIb U BOCCTAHOBUTEIH
9 YMeHue xapakTepuszoBarh (pu3nuecKkue U XUMUYECKUE CBOMCTBA:
MPOCTBHIX BELIECTB (KUCIOPOJ, O30H, BOJIOPOA, rpadut, ammas, KpeMHUH,
9.1 azot, (ocdop, cepa, Xi0p, HATPUM, KaTul, MarHui, KaJIbIMH, aTFOMAHUMN,
JKEJe30)
CJIOHBIX BEIIECTB, B TOM YHMCJE€ MX BOJIHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHJIBI M THUAPOKCUIbI MeTamioB |-IIA
9. rpym, antomunus, meau (1), nunka, sxenesa (11 u 111), okcuast yrnepoaa (Il
. u V), xpemuus (1V), azora u dochopa (Il u V), ceper (IV u VI),
CepHHUCTasi, CepHas, a30TUCTas, a30THasd, ¢ocdopHas, yroibHasil,
KpeMHHUeBasl KUCIOTa U UX COJIN)
MIPOTHO3UPOBATh M XapaKTePU30BaTh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT
93 WX COCTaBa WU CTPOEHHS, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HX
' CBOMCTB, BO3MOXHOCTh TMPOTEKAaHWsS XHUMHYECKUX TPEBpAIlCHU B
Pa3TUYHBIX YCIOBUAX
10 YMeHue coCTaBsATh MOJICKYJISIPHBIE U MOHHBIE YPaBHEHUS PEakilUii, B TOM




HHUCJIIC:

10.1 peakuuii HFOHHOTO oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX XAMUYECKUE CBOWMCTBA HM3YYCHHBIX KJIACCOB (TPyIN)
' HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPIKIAIOINX TCHETUYECKYIO B3aUMOCBSI3b MEXKTy HUMH
11 YMeHue BbIUUCIATh (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJSIPHYIO H MOJISPHYIO MacChl BEIIIECTB, MacCOBYIO
' JIOJTF0 XUMHYECKOTO JIEMEHTA B COSIMHCHUN
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Ta3oB
114 10 YPaBHEHHSAM XMMHUYSCKUX PEaKIMi W HAXOJUTh KOJHYECTBO BEIIECTBA,
' 00BEM M MacCy peareHTOB WIH TPOAYKTOB PEAKITHH
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMH METOJIaMH HAYyYHOTO TIO3HaHWs (HAOJIfOJIEeHNE, H3MEpEeHHe,
121 SKCIEPUMEHT, MOJEIMPOBAHKME) MPU H3YYEHUU BEIIECTB M XUMHYECKHX
' SBIIEHUHN; yMeHHE Cc(OpPMYIHpPOBaTh MPOOIEMY U MNPEUIOKUTh MyTH €&
pelieHus
192 6e30macHoi paboThl ¢ XUMUYECKHMHU BEIIECTBAMU, XUMHUUECKON MOCYAO0N U
' 1abopaTOpPHBIM 000PYI0BAHUEM
npaBwiiaMyd 0€30MacHOTO OOpaleHUs] C BELIECTBAMH, HCIIOJIb3yeMbIMH B
MOBCE/IHEBHON > KM3HU, MpaBUJIaAMH TOBEICHHUS B LEIIX cOepexeHus
12.3 3I0pOBbsI M OKpYXKarollel NpUpOJHON cpelpl; MNOHMMAaHHE Bpela
(omacHOCTH) BO3JCHCTBUS Ha >KMBBIE OPTaHU3Mbl ONPECIEHHBIX BELIECTB,
CHOCOOOB YMEHBIIIEHUS U MPEJOTBPAILIEHUS UX BPEAHOTO BO3ICHCTBHS
r Hannuue mnpakTU4ecKHMX HABBHIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOIIUX XUMUYECKIX IKCIIEPUMEHTOB:
U3y4YeHHE U OMNHCaHHE (PU3UYECKHX CBOICTB BEIIECTB; O3HAKOMIICHHE C
131 (U3MYECKUMU W XUMHYECKUMU SIBICHHUSMH; OMBITHI, HUIJUTFOCTPUPYIOIIHE
MPU3HAKU POTEKAHUS XUMUYECKUX PEaKIUit
13.2 U3y4yeHHe CIocoO0B pazaesieH s cMecen
MOJIydYeHHE KHUCIOPOJa M M3YYEeHHE €ro CBOICTB; MOJy4Ye€HHE BOAOPOJA H
13.3 M3Y4YCHHE €ro CBOMWCTB; MOJYYEHHE YIJIEKHCIOTO ra3a M H3YUYeHHE ero

CBOfICTB; MOJIY4CHHUEC aMMHaAKa U U3YUCHUC €TO CBOICTB




13.4

IIPUTOTOBJIEHUE  pPAacTBOPOB €  ONPENENEHHOM  MacCcoOBOM  JOJeH

pacTBOPEHHOTO BEIIECTBA

13.5

MPUMEHCHHE WHAMKATOPOB (JIaKMyca, METWIOpaHka U ¢eHolpTanenHa)

JUIS OIIPEJIENIEHNs XapaKTepa Cpe/ibl B PACTBOPAX KUCIOT U LIEN0Yel

13.6

UCCIICZIOBAHME M ONMHCAHUE CBOWMCTB HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX
KJIacCOB; M3YY€HHME B3aMMOJECICTBUS KUCIOT C METaUIaMH, OKCHAAMU
METAJUIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMH;
MOJydeHUE HEPACTBOPUMBIX OCHOBAHHI; BBITECHEHHE OJHOTO MeTasuia
JpYTMM W3 pacTBOpa COJIM; HCClIe[JoBaHHE aM(pOTEpPHBIX CBOMCTB

TUAPOKCUIOB aJIFOMHUHUA 1 TUHKA

13.7

pelieHne HSKCIEePUMEHTANBHBIX 3afad 1o TemaMm: «OCHOBHBIE KJIACChI
HEOPraHMYECKUX COCIUHEHHI»; «DIEKTPOIUTHYECKAs JIUCCOLMAIIISY,
«Baxnennne HeMeTaluIbl U UX COSAUHEHND»; «BakHeHITne MeTalllIbl U UX

COSTMHEHU S

13.8

XUMHUYECKUE DKCIEPUMEHTHI, HUIIOCTPUPYIOLIUE IPU3HAKA IIPOTEKAHUS
peakiuii HOHHOTO 0OMeHa; KauyeCTBEHHbIE peaKlui Ha MPHCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX MOHBI: XJOPHUI-, OPOMUI-, HOTUA-, CynbdaT-, dhocdar-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THIPOKCUI-UOHBI, KATHOHBI aMMOHHWHI,
MarHus, KajbIlUs, aJlOMHHHS, kene3a (2+) u xkemeza (3+), megu (2+),

LIUHKA

14

VYmenue:

14.1

IIPEACTABIIATD PE3YJIbTAThI SKCIICpUMECHTA B (bOpMe BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U  BBIABJIATH OMIIMPHUYCCKUC

3aKOHOMCEPHOCTH

14.2

YCTaHABJIMBATL CBA3UM MCKAY PCaJIbHO Ha6J'IIOI[aeMLIMI/I XHUMHNYCCKHMMH
ABJICHHUAMMA M IIpoHeCCaMH, IMPOUCXOAINIMMH B MAKpPO- WM MHKPOMHUPEC,

OOBACHATH IIPUYKUHBI MHOFOO6pa3I/IH BCIIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH W llepuoandeckas cucTeEMa XUMHYECKHUX HIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvuda, KaJlblIUA (pazmyca aTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKOM PElIETKH M BUJIA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTEpHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOpOia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®U3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIO0B HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyenue ocHOBaHUU U

amM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUUCCKUX PJICMCHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHUCIATEITBHOBOCCTAHOBUTELHEIE pCaKknum. OKHCINUTEIN U BOCCTAaHOBUTEU.
[Ipouecchl  OKHMCIEHUSS U BOCCTAHOBJEHMS.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHoro obmeHa. YCIOBHSI MPOTEKaHWs PEAKIM MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX 0XKOT'aX U OTPABJIICHHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX MpobieMm. YcuieHue mapHUKOBOoro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATHS 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCAUHCHHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHUECKUX COCIMHEHUI
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ U3JaHue, TepepadoTaHHOE
INa6puensn O.C., Octpoymon W.I'., CnaakoB C.A. AKuioHepHOE 00IIECTBO
«3narenscrBo «lIpocsemenue»

* Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3aaHue, nepepaboTaHHOe
INa6puensn O.C., Octpoymon W.I'., CnagkoB C.A. AKIIMOHEpHOE OOIIECTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






