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MNOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOIO o0IIero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha ocHOBe (heqepaabHON padoueil MporpaMMbl BOCITUTAHUS
U C y4€TOM KOHIEHIIMK TPENoJaBaHus YydeOHOTO TMpeaMeTa «XUMHs» B
oOpa3zoBaTeabHBIX opranuzamnusax Poccuiickoit deneparumu.

[Iporpamma mo xumuu Ja€T MPEACTABICHHE O LENsAX, OOIIeld CTpaTeruu
oOy4eHHsi, BOCHUTAHUS H Pa3BUTUS OOYyYAIOIIMXCS CpEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MPEIMETHOE coAepKaHue,
MpeayCMaTPUBACT paclpe/ieSieHUe €ro Mo KilaccaM M CTPYKTYpUpPOBAaHHE TIO
pazienaM W TeMaM [porpaMMbl IO XHWMHH, OIPEIETSET KOJUYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh U3YUYCHUSI XUMHUM C YU4E€TOM  MEXKMOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydYarommuxcsi, ONpelensieT BO3MOXKHOCTA MpeaMeTa  JJid
peanu3anuu TpeOOBaHUU K pe3ysibTaTaM OCBOEHUSI OCHOBHOM 0Opa30oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a Takke TpeOOBaHUU K
pe3yJibTatam 00y4YeHHs] XMMHUM Ha YPOBHE IeJiel U3y4eHUs MpeIMEeTa U OCHOBHBIX
BUJIOB YYEOHO-TIO3HABATEILHOW JIESITEIBHOCTH O0Yy4Yarolerocss Mo OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XUMHUHU CIY>KUT OCHOBOM uisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOydJaromerocsi, ero MpeaCTaBICHU O MaTepUaTbHOM E€IMHCTBE MHUpPa, BAXKHYIO
poiib urparoT (HopMHpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIIPEBPAIICHHIX
SHEPrUu M 00 JBOJIIOIMU BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS TJIOO0AJbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTUS UYETOBEUECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MTPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIOCOOCTBYET  pealu3alud  BO3MOXKHOCTEM  JJIi  CaMOpasBUTHS |
dbopMHupoOBaHUS KYJIbTYphI IMYHOCTH, €€ 001Iel 1 PYHKITMOHAIbHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronuxcsi, HaBBIKOB HUX CaMOCTOSITEIbHOM  y4eOHOW  JeATeIbHOCTH,
AKCIIEPUMEHTANILHBIX M MCCJIEIOBATEILCKUX YMEHUM, HEOOXOJUMBIX KaK B
MTOBCETHEBHOM JKM3HHM, TaK U B IPO(HEeCCUOHATBLHOU ACSITEILHOCTH;

3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3IJIsia HA €IMHCTBO MIPUPOJIBI U UETIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoMm B (OpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPAaMOTHOCTH 00YYarOIIUXCSl;



croco0CTBYeT (HOPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
00pa3oBaHHUE O0YYArOIITUXCS.

Jlanuble HampaBiieHUs B OOyYEHUH XHMHH OOECIEUUBAIOTCS CHEu(UKOM
colepkKaHusi  y4eOHOro TpeaMeTa, KOTOPBIM  SIBISIETCA  MEAarormyecku
a/JIaITHPOBAHHBIM OTpakeHHEM 0a30BOIl HAYKH XUMHHU Ha OMpPEEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYalOUIUMHUCA CUCTEMbl NEPBOHAYATIBHBIX MOHSITHM XUMHHU, OCHOB
HEOPraHMYECKOM XHWMHM H HEKOTOPBIX OTHAEJbHBIX 3HAYUMBIX ITOHATHIA
OPTraHUYECKON XUMHH.

CrpykTypa coiepkaHus MpOrpaMMbl MO XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOro noaxona k €€ m3ydeHuro. ConepkaHue CKIAAbIBACTCA U3 CHUCTEMBI
MTOHATHM O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUH O XUMUYECKOU
peakuuu. OO0e 53TU CHUCTEMBbl CTPYKTYpHO OPIraHHU30BAaHbl MO MPUHLUIY
[IOCJIEOBATEIBHOTO PAa3BUTHSl 3HAHUM HAa OCHOBE TEOPETUYECKHUX IPEACTABICHUM
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepnonnueckoro 3akona /. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOH CBS3H;

— TpEeICTaBICHUA 00 BJIEKTPOJUTUYECKONM JAMCCOLMALMA BEIIECTB B
pacTBopax.

TeopeTndyeckne 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKHU
HOJyYEHHBIX U OCMBICIIEHHBIX (JAaKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OAHOTO
YPOBHS K IpyTOMY, BBITIOJIHSASA (YHKIIUU OOBSCHEHUS U IPOTHO3UPOBAHUSI CBOWCTB,
CTPOEHUS M BO3MOKHOCTEW NMPAKTHYECKOTO MPUMEHEHHUSI U MOJyYEHUS N3y4aeMbIX
BELLECTB.

OcBoeHue mnporpaMMbl 1O XUMHU  CIOCOOCTBYET  (DOPMUPOBAHMIO
MPEJICTABICHHS O XUMHUYECKOW COCTABIIAIOLIECH HAYYHOU KaPTUHBI MUPA B JIOTUKE €€
CUCTEMHOM NPHUPOABI, LEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHHMIO U METOJaM
NO3HAHUS B Hayke. M3ydeHue XMMUU MPOUCXOIUT C MPUBIICUYEHUEM 3HAHUM U3
paHee M3YYEHHBIX Y4eOHbIX MNpeaMeToB: «OKpykaroluid MUp»,

«buonorus. 5—7 knacce» U «Pu3nKa. / KIacc.

[Ipy wu3yyeHMH XHUMHUHU TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUH OCHOB
XUMHUYECKON HayKH KaK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, NMPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbI. 3aJa4ya
y4eOHOro MpeAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUA —
BaXHEHIINX (PAaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOTOKEHHUM, TOCTYITHBIX
0000IIEHNIT MUPOBO33PEHUYECKOT0 XapakTepa, s3blKka HayKd, B



OpUOOIIEHMM K Hay4YHbIM METOJaM TMO3HAaHUA TPU H3YYEHUU BEUIECTB U
XUMUYECKUX Peakiivii, B OPMUPOBAHUU U Pa3BUTHUHU MTO3HABATEIBHBIX YMEHUN U UX
OpUMEHEHUM B  y4eOHO-TIO3HABATENHbHONM U y4eOHO-HCCIIEOBATEIbCKOM
JEeSTEIbHOCTH, OCBOCHHM IMpaBuUil O€30MacHOro oOpalleHusi C BellecTBaMHU B
[MOBCEJHEBHOM KU3HU.

[Ipu M3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUe 1eJId, KaK:

— (GOopMHUPOBaHME WHTENIEKTYalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO pEHICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKoe MpUOOIIeHHUE
oOyJaroumxcsi K CaMOCTOSITEIbHOM TIO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM
MeTOJlaM Mo3HaHusl, (OPMUPYIOIMIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHue yCcioBUi, CIOCOOCTBYIOUINX MPUOOPETEHUIO 00YUYatOITUMUCS
OMbITa Pa3HOOOPAa3HOW MAESITENBbHOCTH, MO3HAHMUS U CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), MMEIOIINX YHHUBEpPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (opmupoBanue o00mel (QYHKIMOHATBHOM H  E€CTECTBEHHO-HAYYHOMN
IrPaMOTHOCTH, B TOM YHCIIE YMEHUH OOBICHATH W OIICHUBATH SIBJICHHUS
OKpYKaroIIer0 MHpa, HWCIONb3Yysl 3HAHUS M OIBIT, MOJYYCHHbIE TPU H3YYCHUU
XUMHH, TPUMEHATh UX TPU PELICHUH MTPOOJIEM B OBCETHEBHOM KU3HU U TPYIAOBOM
NesITebHOCTH;

— (¢opmupoBaHne y O0OyYarOIMXCS TYMaHUCTHUECKUX OTHOIICHUH,
MOHVMAHUSA IIEHHOCTH XWMWYECKUX 3HAHWUH s BBIPAOOTKH DKOJIOTUYECKU
LIEJIECOO0PA3HOr0 MOBEACHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEeH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHWIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOQUIIA U HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHwusl.

OO011ee ynCiIo YacoB, OTBEAEHHBIX /IS U3YUEHUSI XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanumsi, coctaBisieT 136 yacoB: B 8 kiacce — 68 dacoB (2 yaca B
HeJe0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COIAEPXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYaIbHbIe XUMUYECKUE TIOHATHSA

[Ipenmer xumuu. Ponp XUMHUM B KU3HU YEIOBEKA. XMMHS B CUCTEME HayK.
Tena u BemiecTtBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOMax MO3HAHUS B XUMHHU. UHCTBIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJbl. XUMUYECKHE 3JIEeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie 1 ClOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popMyiia. BareHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemiecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCHUTENbHAsS
MOJIEKYJIIpHas Macca. MaccoBas 10J11 XUMUYECKOTO AJIEMEHTA B COEIUHEHUU.

KommuectBo BemectBa. Monbs. MonsipHas mMacca. B3auMoCBsI3p KOJIUYECTBA,
MacCchl U 4YHCIAa CTPYKTYPHBIX €IUHMI] BellecTBa. Pacuérel mo dopmyiiam
XUMHAYECKUX COCTMHEHUM.

@uU3NYECKUEe U XUMHUYECKUE SBICHUSA. XUMHUYECKAS] PEAKIUS U €€ TPU3HAKU.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukams
XUMUYECKUX PEaAKINil (COeMHEHUS, PA3IOKEHUS, 3aMEeIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHMYECKOW MOCYJO0M, MpaBuiIaMu padbOThl B J1a0OpaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaTOpHbBIM O0OPYAOBaHUEM, W3YUEHUE U OMHCAHUE
(u3MUecCKMX CBOMCTB 00Opa3llOB HEOPraHWYECKUX BEUIECTB, HaOJOJIeHNE
¢dusnueckux (MJIaBJIeHUE BOCKA, TasHHE JIbJla, PAaCTHUPAHHE caxapa B CTYIIKE,
KUTICHWE M KOHJEHCAIUsl BOJbI) M XUMHUYECKHX (TOPEHHE CBEYM, MPOKATUBAHUE
MEJTHOI MPOBOJIOKH, B3aUMOJIEUCTBUE MEJla C KUCIOTOM) SIBJICHUM, HaOII0EHUE U
OMMCAaHUE TPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICUCTBHE CEPHON KUCIOTHI C XJIOPUAOM Oapusi, pa3sioKeHUE THIPOKCUAA
menu (II) mpu HarpeBaHuu, B3aUMOJAEHCTBHE KeJe3a ¢ pacTBopoM coiiu meau (11),
M3y4YeHHUe CIOCcOO0B pa3/eNieHuss CMeCeil: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApUBaHUE, TUCTUIUIAIUS, XpoMaTtorpadus, TPOBEACHUE OYHUCTKH MMOBAPEHHOM
coiid, HaONMIOJIEHWEe ¢  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MACChl, CO3JaHHUE MOJENIEeH MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Baxneime npeacTaBuTe M HEOPraHMYECKNX BellecTB

Bo3nyx — cmech razos. CocraB Boznyxa. Kuciopon — 3JIEMEHT M MPOCTOE
BemiecTBo. Haxoknenuwe kuciopojga B mOpupone, (U3MUECKUEe M XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucnopona. CrocoObl



NOJIy4eHHs] Kuciopoia B JabopaTopud U mnpombinuieHHocTH. Kpyrosopot
KHcJIopoa B mpupoze. O30H — aJuIOTpOITHAS MOAUBUKAITIS KACIOPOa.

TemnoBolt 3 (eKT XUMUYECKOW peakiuu, TEePMOXHUMHUYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEaKkUUH. TOIUIMBO: Yroib W METaH. 3arpsi3HEHUE
BO3/IyXa, YCUJICHHE MApHUKOBOTO 3(pdekTa, pazpymeHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BelecTBo. HaxoxkaeHue Bogopoa B mpupo/ie,
du3nUecKre 1 XMMUYECKHIE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI ToTydeHust. KucmoThl
Y COJIH.

Monsipabiil 00bE€M ra30B. Pac4€Thl 10 XUMUYECKUM YPAaBHEHUSIM.

duznyeckue CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpBI.
HacelllleHHBIE M HEHACHILIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 1011 BEIECTBA B PaCTBOpPE. XMMHUYECKHUE CBOMCTBA BOJIbl. OCHOBaHUSI.
Ponb pacTBOpoB B mpupojie U B KU3HU 4delloBeka. KpyroBopot BobI B IIPUPO/IE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranmdeckux coeaumHeHuit. Oxcuapl. Krnaccudukarms
OKCHUJIOB:  coJieoOpa3yromiue  (OCHOBHbIC, KHUCJIOTHbIC, aM(pOTEpHbIE) U
HecosneoOpazytomue. Homenknatypa okcuaoB. DuU3MYECKUE W XUMHUUYECKHUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHUW: IMIENTOYM U HEPACTBOPHUMBIC
ocHoBaHus. HomeHnknatypa ocHoBaHuil. PU3MYECKHME W XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. dusznueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHoctn MetamuioB H. H. bekerosa.
[TosmyyeHue KUCIOoT.

Comu. Homenknatypa coneil. @U3ndecKkue 1 XMMAYECKUE CBOWCTBA COJIEH.
[Tonyuenue conen.

I'eHeTnueckas CBSA3b MEKIY K1acCaMU HEOPTaHUYECKUX COCTUHEHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMNpPECIICHUE COJCpKaHUs KUCIOPOIa B BO3JIyXe, MOJyUYCHHE,
coOupaHue, paclo3HaBaHWE U HW3YUYCHHE CBOMCTB KHUCIOPOJa, HAOJIOJEHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOJOM U YCIOBUS BO3HMKHOBEHUS U
MIpEeKpaIieHus ropeHus (moxapa), O3HAKOMJICHHE ¢ 00pa3IlaMu OKCHUJIOB M OTIHCAHHE
WX CBOMCTB, MOJyUYEHHE, COOMpaHUE, paClIO3HABAHUE U U3yUEHUE CBOMCTB BOAOPOAa
(ropenue), B3aumojaeicTBue Boaopoga ¢ okcugom wmeau (II)  (Bo3moxkHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HAOMIOIeHHE 00pa3I[0B BEIIECTB KOJIMUYECTBOM
1 ™Mok, ucclenoBaHUE OCOOCHHOCTEM pAacCTBOPEHMS BEIIECTB C Pa3IUYHOU
PAaCTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OIMPEAECIEHHOU MACCOBOW HOJIEN
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJbI C MeTallaMu (HAaTpUEM U
Kaibl[ueM) (BO3MOXHO HCIOJb30BAaHUE BHUEOMATEPUAITIOB),



UCClIeIoBaHUE O0pa3lloB HEOPraHMYECKUX BEHIECTB Pa3IMYHBIX  KJIACCOB,
HaO0JI0/ICHNEe U3MEHEHUsI OKPACKU MHIMKATOPOB B PACTBOpPAX KUCIOT W IIEJIOYEH,
u3yueHue B3aumoieiicTBus okcuaa meau (1) ¢ pacTBOpom cepHOM KUCIOTHI, KUCIOT
C METaJVIaMH, PEaKIMi HEUTpaIN3alnH, OJIYyYEHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITCCHEHHME OJHOIO MeTayla JPYTMM M3  pacTBOpa COJIM, PCIICHHE
DKCIEPUMEHTAIBHBIX 3a7a4 II0 TeMe «BakHeWlme KIacchl HEOPTaHHYECKUX
COCIMHEHUI.

IMepuoauueckud 3axkoH u Ilepuoauyeckas cucremMa XUMHYECKHUX
ieMeHToB JI. HU. MenaeneeBa. CtpoeHue aTroMoB. XHUMHYECKasl CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble TONBITKM KIACCH(PUKALMH XUMHYECKUX 3ieMeHTOB. [loHsitne o
Ipynmnax CXOAHBIX 3JIEMEHTOB (ILIEJOYHbIE M IIEJIOYHO3EMEIbHbIE METAILIbI,
rajloreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHbIE OKCHIbI
Y TUIPOKCUJIBI.

Ilepnonnyeckuit 3akoH. [lepruoanueckas cucrema XMMUYECKUX dJIEMEHTOB /1.
N. Menaeneena. Kopotkonepuonas u qiuuaHonepuoanas popmsl [lepuoanueckoi
cucteMbl xumuyeckux anemeHtoB . . Menneneesa. [leprnonasr Y TPYIIIBL.
PU3NYECKUN CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenune atoMoB. CocTaB aToMHBIX saep. M30Tonsl. DiekTpoHsl. CTpoeHue
DNEKTPOHHBIX ~ 00Ooyiouek aromMoB TmepBbIX 20 XUMHUYECKHMX  DIEMEHTOB
Ilepnommueckonn cucremsl JI. M. MenneneeBa. XapakTepUCTHKa XUMHUYECKOTO
3JIEMEHTA 10 ero noJiokeHuto B [lepuonnueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAIUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenue [leprnonnueckoro 3akona u Ilepuoauyueckoil CUCTEMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTHS Hayku M npaktuku. [[. V. MennpeneeB — yd4€HbIM U
IPAKIaHVH.

Xumunyeckass cBa3b. KoBaneHTHas (mojsipHas W HEMNOJISIPHAs)) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKHUX 3JIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp  okucneHus.  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE — PEAKIIMH.
IIpouecchl OKUCIEHNs U BOCCTaHOBIECHHS. OKUCIUTENN U BOCCTAHOBHUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB BEIIECTB METAJIOB UM HEMETaUIOB, B3aUMOJCHCTBHUE
TUAPOKCUIA LMHKA C PAacTBOPaMH KHCIJIOT M ILIEJIOYEH, IMPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHAN
(ropenue, peakiMy pasioKeHUs], COSTUHEHU).

Mesicnpeomemmnbie ceéa3u



Peanuzanus MeXNpEeIMETHBIX CBS3€H IMpPU HU3YYEHUM XUMUM B 8§ Kiacce
OCYILIECTBJISIETCS 4epe3 MCIIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHATHUH, SIBIAIOIIUXCS CUCTEMHBIMU JJII OTHAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIE MOHATHS: HAyYHBIA (DaKT, TUIOTE3a, TCOPHS,
3aKOH, aHalIW3, CHUHTE3, KiaccuduKalusa, IEePUOJIUYHOCTb, HAOIIOJEHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuKa: MaTepusi, aTOM, FJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, AJICKTPUUYECKUN 3apsiji, BEIIECTBO, TEI0, OOBEM,
arperaTHOE€ COCTOSIHME BeEIIeCTBA, Tra3, (QU3WYECKUe BEIUYUHBI, CIUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorust: porocuntes, npixanue, orocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TIOPO/IbI, MOJE3HbIE
VCKOITAEMBbIE, TOIIJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peakuus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHHM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJ0B, KU, KAJBLUSI U UX COEAUHECHUN
B COOTBETCTBUM C MTOJIO0KEHUEM AJIEMEHTOB B [leproindeckoi cucteMe U CTPOEHUEM
UX aTOMOB.

Ctpoenue BemiecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTATIMUECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKA U
BHJla XUMHYECKOU CBS3H.

Knaccuduxanuss 1 HOMEHKJIATypa HEOPTraHWYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJIAaCCaM HEOPTraHUYECKHUX
COCJIMHCHUH, T€HETUYECKas CBSI3b HEOPTAaHUYECKUX BEIIIECTB.

Knaccudukaiys XuMAYeCKUX PEaKIMi 10 Pa3IMUHBIM MPHU3HAKaM (110 YHCITY
U COCTaBy Yy4YacCTBYIOIIMX B pEaKIMHd BEHIECTB, MO TeIoBoMYy 3(dekTy, 1o
U3MEHEHUIO CTEMEeHEeW OKHUCJICHUS XUMHUUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, TIO
YYacCTUIO KaTainu3aropa). JK30- U SHIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YPaBHECHMUSL.

[TonsiTue o ckopoctu Xxumuueckoud peakuuu. [lonsarue 006 oOpaTUMBIX U
HEOOPATUMBIX XHMHUYECKUX peaknusX. [IoOHITHE O TOMOTeHHBIX M T'€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonstre 0 xXumMuyeckoM paBHoBecur. DakTopBkl,
BIIUSIIOIIME HA CKOPOCTh XHMHUYECKOM PEAKIMU M TIOJOKEHUE XUMHYECKOTO
PaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE ~ PEAKIMH,  JJEKTPOHHBIA  OajaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHON  PEAKIIUU. CocraBineHue  ypaBHEHUU



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMWA €  HCIOJIb30BAaHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus NEKTPOIUTUIECKONU AUCCOLUALUN. DIEKTPOIUTHI U HEAIIEKTPOJIUTHI.
KaTtnonsl, aHnoHsl. MexaHu3M AUCCOLMALMM BELIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U CIa0bIe SJIEKTPOIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKINi HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIEHHbIE HMOHHBIE ypaBHEHUs peakuuid. CBOKCTBA KHUCIOT,
OCHOBaHMI U CoJiel B CBETE MPECTABICHUHN 00 3JIEKTPOIUTHUECKONW JTUCCOLUALINU.
KauecTBeHHble peakiiuu Ha HOHBI. [loHATHE O THApONH3E CONEN.

Xumuueckuii IKcnepumenn.

O3HAKOMJIEHUE C MOJEISAMH KPUCTAIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAJUIOB M HeMeTauioB (Tpadura W anMasa), CI0KHBIX BEILECTB
(x7opuaa HaTpus), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKIIUU OT
BO3JCHCTBUS  pa3IMYHbIX  (DAKTOPOB, MCCIEJOBAHHUE  AIIEKTPONPOBOJIHOCTU
PacTBOPOB BEILIECTB, MPOLECCA TUCCOLUALIMN KUCITOT, IEI0YeH U coJiel (BO3MOXKHO
MCIIOJIb30BaHUE BHUACO MAaTEPHUATIOB), MPOBEICHHUE OIBITOB, WJUIFOCTPHUPYIOLIUX
MIPU3HAKY [TPOTEKAHUS peaKIil HOHHOro oOMeHa (0Opa3oBaHue 0CaIKa, BbIICICHUE
rasa, o0pa3oBaHUE BOJIbl), ONBITOB, WJUIIOCTPUPYIOLUIUX HMPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakUuil (FrOpeHue, peaklUuu pas3IoKEeHUs, COCIUHEHUS),
pacno3HaBaHHe HEOPTraHUYECKUX BEIIECTB C MOMOIIBIO KAU€CTBEHHBIX PEAKIIMii Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aa4.

HemeTtanibl u MX coeIMHEH U

OO6mast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (PU3NYECKUE CBOMCTBA MPOCTHIX
BELIECTB — raJIOreHOB. XMMUYECKUE CBOMCTBA HA MPUMEpE XJI0pa (B3aMMOIeCTBHE
C MeTajulaMH, HEMeTaJulaMH, Iiesnodyamu). XsopoBojopor. ConsHas KUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJIyd€HHE, IIpuMeHeHue. [JlelicTBue Xxjopa |
XJIOPOBOJOPOJA Ha OPraHu3M 4YeoBeKa. BaykHelme XJIopruIbpl U UX HAXO0XKICHHE B
npUpoJIe.

Oo6mast xapakrepuctuka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHW okucieHus. CtpoeHue u (puU3MUYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U CEPbl. AJIIOTPONHbIE MOAU(PUKALIMN KACTOPOAa U
ceppl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTpoeHUE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciioTa, u3nyeckre U XMMUYECKUE CBOICTBA (00IIMe KaK PeICTaBUTeNs
KJlacca KUCIOT U crneruduyeckue). XUMUYECKUE PEAKIUH, JIekKAIIMe B OCHOBE
MIPOMBIIIUICHHOTO CIMOco0a TOJNy4eHHUs] CepHON KuciaoThl. [IpuMeHeHue cepHoi
KHUCJIOTHL. CONM CEpHOM KHCIIOThI, KAUECTBEHHAS pEaKIUs Ha



cynbdar-uoH. Haxoxnenue cepbl U €€ COCIUHEHUN B MpuUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOMIeH cpefpl COCAMHEHUSIMU Cepbl (KUCIOTHBIC JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHUS.

OO6mast xapakTepuctuka 3jeMeHTOB VA-rpymnmbl. OcOOEHHOCTU CTPOEHUs
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIEHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
¢usnyeckue U XuMHueckue cBoiictBa. KpyroBopor azota B mpupoie. AMMHUaK, ero
¢usnyecKkue 1 XUMUYECKHE CBOMCTBA, MONy4YeHne U npumeHenrne. Coau aMMOHMS,
ux (pU3MYecKue U XUMHUUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THasi KUCJIOTa, €€ mojydyeHue, (PU3MYEeCKUe U XUMUUYECKUE
cBolcTBa (OOIIME KakK TMpEeACTaBUTENS Kilacca KUCIOT M Clenu@uuecKue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHMS B KAUECTBE MUHEPAJIbHBIX YIOOPEHUN.
XHWMHUYECKOE 3arpsI3HEHNE OKPYKAIOLIEH Cpeibl COEIMHEHUSIMH a30Ta (KUCIOTHBIE
JOXAM, 3arpsi3HEHUE BO31yXa, MOYBBl U BONOEMOB). docdop, alIOTPOIHBIE
moaudukanuu docdopa, uznueckue u xummudeckue cpoiictea. Oxcun gocdopa
(V) u docdopnas kucnora, Guznueckue U XUMUYECKUE CBOMCTBA, MOJy4YCHUE.
Hcnons3oBanue (hochaTtoB B KaUECTBE MUHEPATbHBIX YA0OPEHHIA.

Oo6mast xapaktepucTika 35eMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENIEHU OKUCIIEHUS. Y TJIepO/l, AJUIOTPOIIHbIE MOAU(PUKALINY,
pacnpocTpaHeHHe B Ipupojie, GU3NUecKue U XUMHUECKUE CBOMCTBA. AjcopOuusi.
Kpyrosopotr yraepoma B mnpupoae. Okcuabl yriepoda, WX (Qu3nueckue Hu
XUMUYECKUE CBOMCTBA, ICMCTBUE HA )KUBbIE OPTaHU3MBI, IOJYyYE€HHE U IPUMEHEHHE.
DKoJoru4eckre mnpobiieMbl, CBsi3aHHble ¢ okcugoMm yrieponaa (IV), rumotesa
rJ1I00aJIbHOTO TIOTETUICHUS KIIMMAaTa, TapHUKOBLIN 2 (eKT. YTroapHas KuciaoTa u eé
coiu, uX (U3NYECKUEe U XHUMUYECKHE CBOMCTBA, MOJYyUYE€HHUE U TNPUMEHEHHE.
KauectBennas peakuus Ha kapOoHaT-uoHbI. Mcnonb3oBaHue KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHavasibHbIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriieposia (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, [JIMIEPHUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIEBOAOPONOB (Yyrojb, HPUPOAHBIM Tra3, HEPTh),
MPOIYKTHl WX TepepadoTku (OeH3WH), MX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTie 0 OMONOTMUECKH BaXKHBIX BEILIECTBAX: KUpax, OejKax, yrieBojax — U Ux
poii B OKU3HM 4YeloBeKa. MarepuanbHOe €IMHCTBO OpPraHUYecKUX |
HEOPTraHUYECKUX COCTUHEHUN.

Kpemunii, ero ¢usmueckue © XUMHUYECKHE CBOICTBA, IMOJyYEHUE U
npuMmenenue. CoeTnHeHUs KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCUIe
kpemuust (IV) u kpemaueBoit kucinore. CUIMKAThI, X UCIOJIH30BaHUE B OBITY, B
IIPOMBILUIEHHOCTH. BaxkHele CTpOUTENbHbIE MAaTepUaibl: KEpaMuKa,



CTEKJIO, IIEMEHT, 0eTOH, >kene300eToH. [IpobaeMbl Ge30macHOro MCMHOJIb30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenn:

U3y4yeHue o0pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOW KHUCIOTHI,
POBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJEHUE MTPU3HAKOB
UX TIPOTEKAHMs, OMbBITHI, OTpaxkaroume (U3NYecKue M XUMHYECKHUE CBOMCTBA
raJjoreHOB M MX COEJUHEHHM (BO3MOXXHO HCIIOJIB30BaHUE BHUJIEOMATEPHUATIOB),
03HaKOMJICHHE C 00pa3IaMu XJIOPUI0B (TaIOTEHUIIOB), 03HAKOMIICHUE C 00pa3IaMu
ceppl U €€ coeauHEHUsIMU (BO3MOXHO HCIIOJb30BaHUE BUEOMATEPUAITIOB),
HaOJI0/IeHHe TIpoliecca OOYTIIMBAHMS caxapa MoJ1 IEMCTBUEM KOHIICHTPUPOBAHHOM
CEPHOU KUCIIOTHI, U3yYeHHE XUMUUECKIX CBOMCTB pa30aBICHHON CEPHOUN KUCIIOTHI,
MPOBEJICHUE KaueCTBEHHOMN peakIuu Ha Cysibpar- MOH U HAOJI0ICHUE MTPU3HAKa €&
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MUYECKMMHU CBOMCTBAMH a30Ta, (ochopa M ux
COEIMHEHUI (BO3MOXKHO MCIOIB30BAHKUE BUIEOMATEPHUATIOB), 00pa3iiaMu a30THBIX U
dbochopHbIX ynoOpeHui, MoIydeHHe, COOMpaHHE, PAClO3HABAHME M H3yYCHUE
CBOMCTB aMMHaKa, IPOBEJCHNE KaYeCTBEHHBIX peaKlnii Ha HOH aMMOHUs U Pocdat-
VOH 1 U3yYEHHE MPU3HAKOB UX MPOTEKAHUS, B3AMMOACHCTBHE KOHIIEHTPUPOBAHHOM
AQ30THOM KHCJIOTBI C MeEIbl0 (BO3MOXKHO MCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
U3y4YeHUE MoJieNiel KPUCTAUIMUECKHX pPEmIETOK anmMasa, rpadura, dyiiepeHa,
03HAKOMJICHHUE C TPOIECCOM aIcCOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIIEM M YCTPOMCTBOM MPOTHBOrasa, MoJyuyeHHe, coOMpaHue, pacro3HaBaHUE U
M3yYeHHE CBOMCTB YIJVIEKHUCIOIrO Ta3a, MPOBEICHHE KAaYeCTBEHHBIX pEaKIui Ha
KapOOHAT M CUJIMKAT-UOHBI U U3yYCHHE TIPU3HAKOB MX MPOTEKAHUSI, O3HAKOMJICHHE
C MPOAYKUMEW CHIMKATHOW IMPOMBIIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHelle HEMETAIUIbl U UX COCTUHEHUSD.

MeTaiibl ¥ X COeTUHEHUS

OO01mmast XxapaKTepuCTUKa XUMHUYECKUX IJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU
ux nonoxeHus B llepuommueckon cucreme XuMmudeckux syemeHToB J[. .
MenpneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaJuioB. MeTrauindeckasi CBsI3b U
METAJTNYECKasi KpUCTAINIMUECKAs PEIIETKA. DIICKTPOXUMUYECKUI PsiJl HAPSKEHUI
MeTaUI0B. PU3NUYeCKrne M XUMHUYECKHME CBOWCTBA MeTauioB. OOImue CrocoObl
noytyueHust MeTajiiioB. [ToHsITHE 0 KOPPO3UK METAIIJIOB, OCHOBHBIE CITOCOOBI 3AIITUTHI
ux oT Kopposuu. CriiaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OPOH3a) U UX TIPUMECHEHHE
B OBITY ¥ TIPOMBIIILJICHHOCTH.

[Ilenounsie MeTaiUIbl: MOJOXKEHUE B [lepronnueckor CUCTEME XUMHUUYECKHUX
anemeHTOB JI. 1. MenneneeBa, CTpO€HHME MX ATOMOB, HAaXO0XIAEHUE B IMPUPOJE.
@u3nvecKkrue U XMMHUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kanus). OKCUIbI U



TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne eI0YHbIX METAJUIOB U UX COEIUHEHUIA.
[[lemouHO3EMENBHBIE  METAJUIBI MAarHMii M KajdblUW: TOJIO)KEHUE B
IIeproanueckoi cucreMe XuMU4ecKux 3sieMeHToB [1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HAXOKJICHHE B Ipupojic. PU3NYECKHE U XUMUUYECKUE CBOMCTBA MarHus 1
Kayiblusl. BaxHelive coefMHEHUs Kanblusl (OKCUT, TUIPOKCHU]I, coJn). XKECTKOoCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHS.

AmomuHuii: onoxenue B [lepronueckoil cucteMe XMMUYECKUX AJIEMEHTOB
JI. . MenneneeBa, cTpoeHHE aroMa, HaXOXAeHHWE B mnpupone. Pu3nvecKue u
XUMHUYECKHE CBOMCTBA alfOMUHHS. AM(OTEpHbIE CBOWCTBAa OKCUAA U THAPOKCUAA
ATIOMUHUA.

JKenezo: nmosoxenne B [leproanveckol cucTeMe XMMAYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOEHHE aToOMa, HaxOXJAcHUE B mnpupoae. Pu3nUecKue Hu
XUMHUYECKUE CBOMCTRA kene3a. OKCuabl, THAPOKCU b U conu xenesa (11) u xenesa
(III), ux coctaB, CBOWMCTBA U MOTYYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0Opa3llaMd METaUIOB M CIUIABOB, HX (PU3MUYECKUMHU
CBOMCTBaAaMHU, HW3YUYECHHE  PpE3yJbTATOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEW B3aMMOJIEHCTBUS OKCHIA
KalbllUd WU HATpUsi C BOJOM (BO3MOXHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEJIE3a B KUCIOPOJE
(BOBMOXKHO  UCIIOJIb30BAaHME  BHUICOMATEpPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KaQYECTBEHHBIX PEAKIMi HA MOHBI. MArHUS, KaJIbIUsA, aJIOMUHMS, IIUHKA, KeJe3a
(IT) u xene3a (I11), mexu (II), HaOmrOAEHNE U ONMUCAHUE TPOLECCOB OKpAIIUBaAHUS
MJaMEHU HWOHAMU HaTpHUs, Kajdusg ¢ Kaiblusg (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEAOBaHNE aM(POTEPHBIX CBONCTB TUAPOKCHUIA AITFOMUHUS U
TUIPOKCHUIA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4y Mo Teme «BaxHeumune
METAJUIBI U UX COCTUHEHUSY.

XHUMHUS U OKpPY KAIOLIas cpena

BemecTtBa m marepuanbl B MOBCEJHEBHOW >XKM3HHU YEJIOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObiTy. [lepBas momoris mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpyKarollel cpenbl (MpeaenbHas I0MyCcTUMast
KOHIIeHTpanus BemiecTs, ganee — [IJIK). Poins XumMuu B pelieHHH 3KOJIOTUYECKUX
npooJIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0paslioB MaTepHasioB (CTEKJIO, CIUIaBbl METAJLJIOB, MOJMMEPHBIE
Marepuabl).

Meosicnpeomemnuwie ceasu



Peanuzanusi MeXNpeAMETHBIX CBS3€d Npu HM3y4YeHMH XUMUM B 9 Kiacce
OCYILIECTBIIIETCSl 4epe3 HCIOJNb30BaHUE KaK OOLIMX eCTeCTBEHHO-HAYYHBIX
HOHSATHH, TaK U MOHATHUH, SBIISIOUIMXCS CUCTEMHBIMU IJII OTJCIIBHBIX MPEAMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4YHbIM (DakT, TWIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOTUYHOCTh, HAOIIO/IEHHE,
AKCIIEPUMEHT, MOJACIUPOBAHNE, HW3MEpPEHHE, MOJeNb, SBJICHHUE, MNAPHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

dusuka: MmaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIHI,
PalnOaKTUBHOCTb, MOJIeKYJIa, AIIEKTPUUYECKUI 3apsiz, IPOBOJTHUKH,
MOJyIPOBOIHUKH,  TUAJICKTPUKH, (POTOSIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, a3, pacTBOP, PaCTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CIulaBbl, (PU3NYECKUE BEJIIMYMHBI, €IUHUIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEpAIbHbBIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, runpocdepa, MUHEpaNbl, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IITPOI'PAMMBLI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JIMUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOIO  OOIIEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHS XUMHUHU B €IUHCTBE Y4eOHOU U
BOCITUTATEIBHOU JEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JIyXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMU, TPUHSATHIMU B
oOlllecTBe MpaBWJIaMU M HOPMaMH TOBEJEHUS M CHOCOOCTBYIOT Mpoleccam
CaMOITO3HAaHUSsI, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAKAIOT  TOTOBHOCTH  OOyYaromMXcs
PYKOBOJICTBOBaTbCS ~ CHUCTEMOM TO3UTHBHBIX IIEHHOCTHBIX OpHUEHTAIlMH U
paciIMpeHre OMbITa ASSTEIbHOCTH Ha €€ OCHOBE, B TOM UHUCJIC B YACTHU:

1) maTpMOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOTO OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPHUYECKOMY
U HAyYHOMY HACIIE[IUIO, MOHWMAHUS 3HAYEHUS XUMHUYECKOW HAyKH B JKU3HU
COBPEMEHHOT0 OO0IIECTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEpHOM HH(MOpMalueil o
MEePEOBbIX JIOCTKEHUSIX M OTKPBITUSIX MHPOBOM M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpa’kIaHCKOT0 BOCIIUTAHUS

MPEACTABICHUS] O COLMAJIbHBIX HOpPMax H TMpPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, yueOHOMCCIIEJOBATENBCKOM, TBOPUECKON U IPYTUX BUAAX JI€ATEIbHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESTEILHOCTH TIPU BBIMOJHEHUU
y4eOHBIX, MO3HABATENIbHBIX 3374, BBIMIOJHEHUW XUMHYECKUX SKCIIEPUMEHTOB,
CO37IaHUU YYEOHBIX TPOCKTOB, CTPEMIICHUS K B3AMMOTIOHUMAHUIO U B3aUMOTIOMOIIIH
B MPOIECCe ITON y4eOHOMU NIeITeTbHOCTH, TOTOBHOCTH OIEHUBATH CBOE MOBEICHUE
U TOCTYNKH CBOUX TOBapHUIIEH C TMO3UIIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIECTBUMN MOCTYIKOB;

3) IEeHHOCTH HAYYHOI'O TIO3HAHUSI:

MUPOBO33PEHYECKHUE TMPEJICTABICHUS O BEUIECTBE M XUMHUYECKOW peaKIluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINE
OCHOBY JIJISI TIOHMMaHUS CYIIHOCTH HAay4YHOM KapTUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIC MOTHUBBI, HalPaBJIEHHbIE Ha MOJYyYEHUE HOBBIX 3HAHUH IO
XUMUH, HEOOXOAUMBIE HJisi OOBSICHEHUs HAOJIOJAaEMbIX TPOILIECCOB U SBJICHUMH,
MO3HABATENbHOM, MH(DOPMAIMOHHOW M YUTATEIbCKOM KYJbTYpbl, B TOM 4YHUCIE
HABBIKOB CaMOCTOATENIbHON paboThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOM



JUTEPATYpPOi, JOCTYINHBIMH TEXHUYECKUMHU CpPEICTBAMH HH(DOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHUIO U TMO3HAHMIO, JII0OO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMoOOpa3oBaHWIO, MPOEKTHOW U  HMCCIEI0BaTEIbCKON
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHS OOY4Y€HHUS B
JaJIbHEUIIIEM;

4) opMUpOBaHHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aAJIKOTOJISI, HAPKOTHUKOB, KYpEHUs),
HEOOXOJIUMOCTH  COOJIOJICHUST TIpaBWJl OE30MACHOCTH MpU  OOpalleHUH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

5) TPyA0BOr0 BOCTIMTAHMSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil U TpyJla pa3InyHOTO POja,
YBAXKEHHE K TPYy U pe3yJibTaTaM TPYJAOBOH JESITEIbHOCTH, B TOM YHCIIE HA OCHOBE
IPUMEHEHUS ITPEAMETHBIX 3HAHHUM TT0 XUMUH, OCO3HAHHBIN BEIOOP WHIUBUTY IbHON
TPAEGKTOPUU MPOJOJDKEHUS] OOpa3oBaHUsA C YUYETOM JMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEIIHOM
npodeccuoHanbHOM NESITEIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUHN, TOTOBHOCTD
aJanTUPOBATHCS B MPOGeCCUOHATBHON CpeJIe;

6) 3K0JIOrHIeCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IEIeCO00pa3HOE OTHOIIEHUE K TPUPOIE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHHE LIEHHOCTH 3JI0POBOTO H
O6e3zomacHOoro oOpa3a JKW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOACHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TIPU PadOTE C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAKOIINX 370POBbIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJTy4aeMble TPH HU3YYCHUM XUMHH, IS
pELIEHNs 3a7a4, CBA3AHHBIX C OKPYKAIOLIEH ITPUPOIHON CPEIIOU, ISl TTOBBILLIECHUS
YPOBHSI  DKOJIOTHYECKOW  KYyJIbTYpbl, OCO3HAHHUS TJIOOAILHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM W MYyTeW WX PeHIeHUs MOCPEJCTBOM METOJ0B XHMHH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBAaThCS UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATHI

B coctaBe MeranpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIC JIs
dbopMHUpOBaHUS MUPOBO33pEHUS OOIIIEHAYYHbIE MIOHATHS (3aKOH, TEOPHUS, TPUHIIUII,
runotesza, (¢akT, CUCTeMa, TMPOILECC, IKCIEPUMEHT U JIPyroe.), KOTOphIC
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJISIIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEAMETOB (HOPMUPOBATH MPEACTABICHHUE O LETOCTHOM



HAy4YHOM KapTHHE MUpA, U YHUBEpCaJbHbIC yUeOHbIC NEeUCTBUS (ITO3HABATEIbHEIE,
KOMMYHHMKAaTHUBHBIE, PETYJISTUBHBIC), KOTOpBIC O0OECreunBaroT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHHMIO M OCYILIECTBJICHUIO Y4eOHOM
JIESITCIbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHUS HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHUW: PaCKpPbhIBaTh CMBICI XUMHYECKUX TOHATHU (BBIACISATH UX XapaKTEpPHBIC
MPU3HAKKU, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMHU TMOHATHUSIMH), UCIOJIH30BAThH
MOHATHUS I OOBSICHEHHSI OTACIBHBIX (DAKTOB W SBJICHHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUM JJI1 KJIacCU(UKAIUM XMMHUYECKUX BEIECTB M XUMHUYECKHX PEaKIui,
yCTaHABJIMBATh INPUYMHHO-CJICJICTBEHHBIE CBS3W MEXIYy OOBCKTaMH H3yYCHUS,
CTPOHTH JIOTHYECKHUE PACCYXJICHUS (MHIYKTUBHBIC, JICTYKTHUBHBIC, TI0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKITFOUCHHS

YMEHHE TMPUMEHATh B TIPOILlECCE TO3HAHUS TOHATUS (MPEIAMETHBIE W
MeTanpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIONb3yEeMbIC B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMBIC B XUMUH MOJICIbHBIC TIPECTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI JJIEMEHTa), XUMH4YecKas G(opMyna U YypaBHCHHE
XUMUYECKON peakiu — MpU pelIeHud Y4eOHO-TI0O3HABATEIbHBIX 3ajlay, ¢ YUYETOM
ATUX MOJICNIBHBIX TPEACTABICHUN BBISABIISITE U XapaKTEPU30BATh CYILECTBEHHBIE
MPU3HAKUA M3yYaeMbIX 0OBEKTOB — XMMHUYCCKHX BEIICCTB M XMMHUUYCCKUX PEaKITUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBS3U U
MIPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCaX U SBJICHUSIX.

ba3oBble uccieaoBaTeIbCKUE AeiCTBUS.

YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBIC BOIMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAUECTBE OCHOBBI JIJI1 (DOPMUPOBAHKS TUIIOTE3bI IO TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJICHUIA;

MPUOOPETEHUE ONBITA IO TUTAHUPOBAHHUIO, OpPraHU3AIlMd W IPOBEICHUIO
VYCHHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmomaTh 3a XO0JOM TIpollecca,
CaMOCTOSITEJIbHO MTPOTHO3UPOBATh €ro pe3yibTar, (opMyJIHMpOBaTh 000OIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIICAOBaHUS, COCTABISATh OTYET O
npoJieIaHHoN padoTe.

Pa6ora ¢ nungopmanmeii:

yMEHUE BBIOWpATh, aHAJU3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (DOPM TMPEACTABICHHUS, TIOTyYaeMyt0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl ~ JIUTeparypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHYECKH OIICHUBATh NPOTUBOPECUUBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



yMEHHUE MPUMEHSATh pPa3JIMYHble METOJbI M 3aMpOChl MPHU MOUCKE U 0TOOpE
uH(bOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsl BBITIOJHEHUS
y4eOHBbIX U MO3HABATENBHBIX 33/1ay ONpPEJCIEHHOrO TUIIA, TIPUOOPETEHHUE ONBITA B
0o0JlaCTH  MCIONB30BaHUA  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOI'O HCIOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMPATH ONTUMAIbHYIO (POpMY MpeACTaBICHUS HHPOPMAIIUHU U
WUIFOCTPUPOBATh pEIIAaeMble 3aJayd HECJIOXKHBIMU CXEMaMH, JuarpaMMaMu,
IpyruMu popmamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHUE UCIIOJIb30BaTh MW AHAJU3UpPOBaTh B IMpoIlecce Y4YeOHOU H
UCCJIEIOBATENLCKON JEATETbHOCTH MH(POPMALMIO O BJIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa M TPAHCHOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpenpbl.

KoMMyHuKaTHUBHBIE yHHBEPCAIbHbIE y4eOHbIe 1eiCTBUS:

YMEHHS 3a]1aBaTh BOIPOCHI (B X0J1¢ Auaiora u (Win) IMCKYyCCUU) MO CYIIECTBY
oOcyknaemMoii  Tembl, (OPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO
BBITTOJTHEHUS MIPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  OPEACTaBIATH  IMOJYYEHHBIE  pe3yibTaThl  IO3HABATEIBHOMN
NEATEIbHOCTH B YCTHBIX U MIUCbMEHHBIX TEKCTaX; AeNaTh IPE3EHTALUIO PE3YIbTATOB
BBITIOJIHEHUS XMMHUYECKOTO dKCIEpUMEHTa (J1a00paTOPHOTO OIbITa, Ta00paTOPHOM
paboThI O UCCIEAOBAHUIO CBOMCTB BELIECTB, yU€OHOT0 MPOEKTA);

yMEHUsI Yy4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MMO3HABATEJIbHOM U HCCIIEI0BATEIBCKOM IEATETbHOCTH TP PEILIEHUH BO3ZHUKAIOIINX
npobjieM Ha OCHOBE Yyd4€Ta OOIMX MHTEPECOB M COIJIaCOBAHUS TMO3UIUN
(oOcy>xeHus, 0OMeH MHEHUSIMHU, «MO3TOBBIE IIITYPMbD», KOOPIUHAILIUS COBMECTHBIX
JICUCTBUM, ONpEICICHNE KPUTEPUEB TI0 OIICHKE KaueCTBa BHITIOJIHEHHON padOThl U
IpyTHe).

PerynsiTuBHbBIC YHMBEpPCAJIbHbIC YU4eOHbIE 1eCTBUS:

YMEHUE CaMOCTOSITENIbHO OIpPEAENATh LENH JACSITeNbHOCTH, IJIaHUPOBATh,
OCYULIECTBJISITh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
NEeSTENBHOCTh, BBIOMpaTh Hanbosee 3¢ (HEKTUBHBIE CIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJIATh WJIM KOPPEKTUPOBATh
MPEUIOKEHHBIM  AJTOPUTM JIEMCTBUM TIPHU BBINOJHEHUU 3aJaHUN C Y4ETOM
MOJIyYeHUS] HOBBIX 3HAHMK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEaKIUAX,
OLICHMBATh COOTBETCTBUE MOJYUYEHHOI'O pe3yJibTaTa 3asBJICHHON LIEeNH, YMEHUE
UCIIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

NPEJIMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMETHBIX pe3ydbTATOB IO OCBOCHHIO 0053aTE€IHLHOTO
COJICp)KaHMs, YCTAHOBJIEHHOIO JaHHOW enepanbHOM pabodeil mporpaMMoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAYYHbIE 3HAHUWS, YMEHHUS U CIIOCOObI



nercTBuil, crnenuduueckue IS IpeAMeTHOM oOjacth  «XUMHUS», BHUIBI
NEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO  3HAHWS, €ro HMHTEPHpPETAIUH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xonity oOy4enus B 8 kijiacce mpeaMeTHbIC Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUH:

e PpACKpBIBATh CMBICII OCHOBHBIX XWMHYECKHUX MOHSATHUN: aTOM, MOJIEKYJIa,
XAMHWYECKUN BJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BENIECTBO, CMECH
(oHOpOAHAS W HEOJHOPOJHAsS), BaJICHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBAa, MOJIb, MOJSIpHAs Macca,
MaccoBasi 107151 XUMUYECKOIO 3JIEMEHTA B COEAMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBLHOCTh, CTEICHBb
OKHUCJICHHS, XMUMHYECKasi peakiusi, KiacCU(pUKAIMs peakluid: peaxiuu
COEJIMHEHUS, PEAKIINH PA3JI0KEHUS, PEAKIIUU 3aMEIIECHUs, pEaKlui OOMeHa,
9K30- U SHIOTEPMUUYECKHUE PEaAKIMH, TEIUIOBOM 3P EKT peakiuu, sSapo
aToma, JJIEKTPOHHBIN CJOM aTroMa, aToMHasi OpOUTallb, PaAUyC aToma,
XAMHWYECKasi CBSI3b, MOJSPHAS] U HEMOJAPHAs KOBAJICHTHAsI CBS3b, HOHHAA
CBS3b, HWOH, KAaTHOH, aHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX IMOHATHA U
MPUMEHSITH ITU TTOHSTHUS MPU OMUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHMHUYECKYI) CHMBOJIMKY JJisi COCTaBlieHUs GopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCIICHHS  DJIEMEHTOB B  OWMHApHBIX  COCJAMHECHHSIX,
MPUHAJICKHOCTh BELIECTB K OIPEICIEHHOMY KJAacCy COCIUHEHUU TIO0
dbopmyiaMm, BHUJ XUMHYECKOM CBA3M (KOBaJICHTHasT W HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMmbica Ilepuogmueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHUE NEPUOJNYECKON 3aBUCUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MojoxkeHusi B [lepmoamyeckoil cucreme,
3aKOHOB COXPAaHEHMS MACChl BEIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepw3oBaTh TaOmuuHyio Qopmy I[lepuomnyeckoit
CUCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3jiuyarTh I[OHITUA «TJIAaBHAs
noarpynmna (A-rpynmna)» u «nodounas noarpynna (b-rpynna)», manesie u
OOJIbIIINE TIEPUOJBI, COOTHOCHUTH O0OO3HAYEHHUS, KOTOpHbIE HUMEIOTCA B
tabmune «llepumomuueckas cucremMa XUMHUYECKHX diemeHToB J[. .
MenpeneeBay C YHCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij si/ipa, 00IIee YUCIIO0 FIEKTPOHOB U
pacnpezieNieHue UX MO ANEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIUU
BEIIECTB, 10 TETJIOBOMY dPPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPIKIAs OMHMCAHKE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTCKAHWS XUMHUYECKHX IMPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMMYECKOTO »JJIEMEHTa M0 (OopMysie COEAMHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKiny;

MPUMEHSATH OCHOBHBIE OTIEPAIlMH MBICIIUTEILHOMN IEATeTLHOCTH — aHATIN3 |
CHUHTE3, CpaBHEHHE, O0000IIeHHE, CHCTeMaTH3allio0, KIIaCCHU(pHUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CIICACTBEHHBIX CBS3€H — IS M3YYCHHS CBOWCTB
BEIIECTB M XUMHYCCKHUX PEAKIINH, €CTECTBEHHO-HAYYHBIC METO bl TO3HAHUS
— Habmro/IeHre, U3MEpPEHUE, MOJCIUPOBAHNE, SKCIIEPUMEHT (peasbHbIN U
MBICJICHHBIN);

CJIEJIOBATh MPABHUIIAM MTOJIb30BAHUS XUMUYECKOHN MOCYAO0N U JIaOOpaTOPHBIM
o0opyZ0OBaHMEM, a TaKXKe IMpaBWjaM OOpallleHUusT C BEIIeCTBAMHU B
COOTBETCTBHUM C HWHCTPYKIIUSMH TI0 BBITOJTHCHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO MOTYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Boopoia M KHCIIOPO/A), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J10JIe pacTBOPEHHOTO BEIECTBA, TUIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE IKCIIEPUMEHTHI M0 PACIO3HABAHHUIO PACTBOPOB IIEJIOUYEH U
KHUCJIOT C TOMOUIBIO0 HHAUKATOPOB (JJakMyc, peHondTanenH, METUIIOPaHK U

JPYyTHE).

K xoHiry oOydeHus B 9 kjacce nmpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX MOHSATUM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKYJa, HOH, KAaTHUOH, AaHWOH, MNPOCTOE BELIECTBO,
CJIO)KHOE€ BELIECTBO, BAJIEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKivs, XUMHUIECKasi CBSI3b, TETUIOBOK 3(dekT
peakiuu, MOJIb,  MOJISIpHBIA  O0BEM,  pacTBOp,  DIICKTPOIMTHI,
HE3JICKTPOJIUTHI, JJIEKTPOIUTHYECKAS] AUCCOLMAIMSA, PEAKIHU HOHHOIO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBIICHHUE, AJJIOTPOIINS,
aM(pOTEpPHOCTb, XUMHYECKas CBS3b (KoBaJIeHTHas, WOHHAs,
MeTaJuIn4YecKas ), KpucTaiinyeckas pemérka, Koppo3usi METaJlJIoB, CILUIABBI,
CKOPOCTh XMMHUYECKOM pEakUHH, MPEAEIIbHO JOIyCTUMas KOHIIEHTpPaLUs
ITJIK BemiecTBa;

WUTKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUU H
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;
MCITOJIb30BaTh XUMUYECKYIO0 CHMBOJIUKY JIJISl COCTaBIEHUS (POPMYJI BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINN;

ONPENIEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHHAX pa3IMYHOTO COCTaBa, IPUHAJUICKHOCTh BEIIECTB K
ONpeneNéHHOMY KJIacCy COEIMHEHUN 1Mo (opmyiam, BHUJ XUMHUYECKOU
CBA3M (KOBaJE€HTHas, HWOHHAs, METAUIMYecKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsj MOHA MO XMMHYECKOW (popmylie, XapakTep cpelbl B
BOJHBIX PacTBOpPax HEOPraHUYECKUX COCIUHEHHH, THUIl KPUCTATUIMYECKOU
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbici Ilepuoamueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: OIMCHIBATH U XapaKTEPU30BaTh
TabnuuHyto gopmy Ilepuoaudeckoil CUCTEMBI XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHSTHS «IJIaBHas mnoarpymmna (A-rpymnma)y U «moOodHas
noarpynmna (b-rpynma)», Manble uW OOdbIIHME MEPUOJBI, COOTHOCHUTH
0003HaY€eHUs1, KOTOPhIE UMEIOTCS B IEPUOIMYECKON TAaOJIULIE, C YUCTIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa Aapa, oOuiee 4YHCIO JJIEKTPOHOB U paclpenesieHHe HuX [0
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COEAMHEHHWI B MIpelenax MajblX MEepUoAOB U
TJIABHBIX MOJATPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(DUIIMPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTAHHMUECKHE BEIECTBA,
XUMUYECKHE peakuud (M0 YHUCIy M COCTaBY Y4YacTBYIOIIMX B peakluu
BEIIECTB, MO TEIIOBOMY 3G (DEKTy, M0 U3MEHEHHIO CTEIEHEH OKHUCICHHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M CHEHU(PUUYECKUE XUMUYECKUE
CBOMCTBAa TMPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPKAAsl OIUCAaHUE
npuMepaMl MOJEKYJISIPHBIX M HMOHHBIX YPaBHEHUIl COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPABHEHUS DJIEKTPOJUTUUYECKOW JAUCCOIMALMUA  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHMS peakiui, MOJATBEPKIAIIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh  OKHCIUTEIHLHO-BOCCTAHOBHUTEILHBIX  PEAKITUH
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHWS,
BO3MOYKHOCTH TPOTCKAHUS XHMHUYCCKUX TIPEBPAIICHUA B Pa3TMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJIO XMMHYECKOTO »JJEeMEHTa 10 (opMmyJie COCIUHCHUS,
MacCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIy;

COOJTI0IaTh MPABHIIA TIOJIE30BAHMS XUMHUUYECKON TIOCYZION U TaO0OpaTOPHBIM
obopynoBaHHMEM, a Takke IIpaBWja oOpalleHus C BellecTBaMH B
COOTBETCTBHM C MHCTPYKIMSIMH 1O BBIINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB IO MOTYUYEHUIO0 U COOMPaHUIO Ta3000pa3HbIX BEIIESCTB
(aMMHaKa 1 yTJIEKUCIIOTro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIONINE KaYeCTBEHHBIN COCTAB Pa3IMYHbIX
BEIIIECTB: PACIIO3HABaTh OMNBITHBIM MYTEM XJIOPUI-, OPOMHA-, HOJUI-,
kapOoHat-, ¢ocdar-, CHIMKAT-, CyJdb]ar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI M HWOHBI HM3yYCHHBIX METAJUIOB, MPUCYTCTBYIONIUE B BOIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

IIPUMEHSITH OCHOBHBIE OIIEpAIIMK MBICIIUTEIILHOU JEATCIBHOCTH — aHAIU3 U
CHUHTE3, CPaBHEHHE, 0000IIICHNE, CHCTEMAaTH3aINIO, BBISIBICHHUE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JJIl M3YUYCHHUS CBOWMCTB BEIIECTB U XMMHUYECKHUX
peakmuii, eCTeCTBEHHO-HAyYHbIE METOJbI TIO3HAHUS — HAOJIOJIEHNE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHUYECKOE IVNTAHUPOBAHUE

8 KJIACC
KoumnuecTBo yacoB
Ne HaunmeHnoBaHMe pa3iesioB U JuekTpoHHbIEe (U pPOBbBIE)
KonTtpoJibHbIe IIpakTHyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejbHbIE Pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMHYECKHE OHATHS
Xumust — BaXkHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 5 bubnnorexa IIOK

' MPAKTUYECKOU AEATENBHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIoBeKa

12 Bemecrsa n xuMudeckue 15 1 bu6nuorexa [JOK

' peakiun https://m.edso0.ru/7f41837¢

Hroro no paznemy 20

Pazgen 2. BaxHelimme npeicTaBuTe/IM HEOPraHMYeCKUX BellecTB
91 Boznyx. Kucnopon. [Tonstue 6 1 bubmuoreka LIOK

' 00 oKcuIax https://m.edsoo.ru/7f41837c
99 Bognopoa. [lonsitue o kucnorax 8 1 bu6nunorexa [JOK

' ¥ COJISAX https:/m.edso0.ru/7f41837c¢
53 Boga. PactBopsl. [Tonstue 06 5 1 1 but6mmorekxa [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 11 1 1 bubmuorexa IIOK

' HEOPraHUYECKHUX COETMHEHHUI https://m.edsoo.ru/7f41837¢c

Hroro o paznemy 30

Pa3nen 3. [lepuoguueckuii 3axon u [lepuoguyeckas cucrema xummudeckux iementoB /. U. MenneneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN



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

Ileproanueckuii 3aK0H U

31 [lepronnyeckast cucrema 7 bu6mmoteka LIOK
XUMHYECKUX 3y1emMeHToB /1. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CTpoeHue aToMa
XuMH4YECKasi CBSI3b.

3.2 OKI/ICJn:TCer:Ifo- : 8 bubmmorexa [IOK

https://m.edso00.ru/7f41837c
BOCCTaHOBUTEJIHHBIC PEAKITUU
bubnuorexa [IOK
Hroro no paspery 15 https://m.edsoo0.ru/7f41837c
PezepBHOE Bpems 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KUIACC

KouunvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesnioB u TeM undposbie
Ne i/ P Kontposbubie | IIpakTuyeckue (ucpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3jnen 1. BemecTBO 1 XMMHYeCKHeE PeaKIul
11 [ToBTOpenue u yriayOiieHne 3HaHUHA 5 1 bu6mmoreka LIOK
' OCHOBHBIX pa3/esIoB Kypca 8 kiacca https:/m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmoreka [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DNIEKTPOIUTHYECKAS TUCCOLIUALIMS. 8 1 1 bubnunorexa [JOK
' XUMHUYECKUE PEAKIIMHU B paCTBOpax https://m.edsoo.ru/7f41a636
Nroro no pazneny 17
Pa3nen 2. HemeTa/uibl M MX COeIMHEHHS
21 OO6111as XxapakTepUCTUKA XUMUYECKUX 4 1 bubnuoteka [IOK
' aneMeHToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO1as xapakTepUCTHKa XUMHUECKUX
2.2 BHGHI\;IICHTO]I: VIAF-)r ninbl. Cepa u eé 6 bubmorexa [JOK
' Py ~eP https://m.edso0.ru/7f41a636
COETMHEHUS
OO0m1as XxapaKTePUCTHKA XUMUIECKUX
2.3 aneMeHToB VA-rpynisl. A30T, hocdop u ux 7 1 bubmmorexa TIOK
' FPYIHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO1as xapakTepUCTUKA XUMUIECKUX
2.4 3JIeH1vlleHT01§ IVAI:“ nmnel. Yriepoa u 8 1 2 bubmorexa [JOK
' . py ' po https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25



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

Pasznen 3. MeTajuibl M HX COCAUMHCHUSA

. bubmuorexa IIOK
31 Obuwpe croficTsa MeTAIIOR 4 https://m.eds00.ru/7f41a636
bu6nmmoreka [IOK
2 B i 1
3 QKHEHNIINE METAJUILI M UX COETUHEHUS 6 httos://m.edso.ru/7f41a636
Hroro mo paznemy 20
Pa3jnen 4. Xumus u okpyskawuas cpeia
bubnunorexa [JOK
41 BeniectBa u MaTepualibl B )KM3HU YEIIOBEKA 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
Pe3epBHOE Bpems 3 bubnnorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacoB DJIEKTPOHHBIE
Ne Jara nudposbie
Tema ypoka Kontpoubnble | IIpaktnuyeckue
n/n Bcero U3y4YeHUsl | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl

1 [Ipenmet xumun. Ponb XuMuH B )KU3HU 1 2.09 bubmmoreka [IOK

yenoBeka. Tena u Bemectsa.JIPNel https://m.edsoo.ru/ff0d210c
4.09 bubnnorexa IIOK

2 [Tonsatue o MeToax Mo3HAHUS B 1 _
XUMHUH,ATPEraTHOE COCTOSHUE https://m.edsoo.ru/ff0d227e
BeriecTB.JIPNe2
ITP Ne 1 «IlpaBusa paGoTsl B 1 9.09
JlabopaTopuu U NPpUEMBI bubnmnoreka [IOK

3 1
o0paieHus ¢ 1a00paTOPHBLIM https://m.edsoo.ru/ff0d23dc
odopynoBanuem» ITP Ne 2
«Habaronenue 3a ropsiueii cBeqoin»

4 Yuctele BemecTBa M cMecH. CIiocoObl 1 11.09 bu6nunorexa [JOK
paznenenus cMmeceit.JIPNe3-4. https://m.edsoo.ru/ff0d26ca
MpakTuueckas pagora Ne 3 1 16.09

5 Aﬁanns HOIIBM:) 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d28c8

6 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 1609 bubmrorexa LIOK

YIAPHOS ¥ ' https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKUE AIIEMEHTHI. 3HAKU 1 23.09 bubnuotexa [IOK

(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
25.09
8 Xumnueckas ¢popmyna. [Ipoctsie u 1 bubmorexa [IOK

CJIOJKHBIC BEUICCTBA

https://m.edsoo.ru/ff0d2a6¢c



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

9 BanentHOCTB 30.09 bu6nmmorexa [JOK
ATOMOB XMMHUYECKUX JICMCHTOB hitps://m.edsoo.ru/ff0d2d50
2.10
n | o
https://m.edsoo.ru/ff0d2eae
11 MaccoBast 107151 XUMHYECKOT0 3JIEMEHTA B 7.10 bubnnorexa IIOK
COSIUHCHUU https://m.edsoo.ru/ff0d323c
12 KomuuecTBo BemecTBa. MoJib. 9.10 bubnnorexa IIOK
MougnsipHas macca https://m.edsoo.ru/ff0d350c
13 Du3NYEeCKre U XUMUYECKUE 14.10 bubnnorexa IIOK
SIBJICHUS. XUMHUYECKasi peaKiust https://m.edsoo.ru/ff0d5230
14 [Tpu3Haku U yca0BUs MPOTEKAHUS 16.10 bubnnorexa IIOK
XUMHUYECKHUX peakiuitJ/IPNe5-7 https://m.edsoo.ru/ff0d37fa
15 3aKOH COXpaHEHUST MacChl 21.10 bubmuoreka [IOK
BEIIECTB. XUMHUUECKHUE https://m.edsoo.ru/ff0d3al6
ypaBHeHwust JIPNe§-9
16 BrrunciieHus KoJm4ecTBa, MacChl 23.10 bu6nunorexa [JOK
BELIECTBA 10 YPAaBHEHUAM XUMUYECKUX https://m.edso0.ru/ff0d3b88
peakiui
Knaccudukamust XUMUIECKMX PeaKIuii 6.11
17 (coenMHEHUs, PA3I0KECHUS, bubmmorexa [IOK
savemmenis, oGaena)PNe10-11 https://m.edso0.ru/ff0d5708
M. B. JIoMOHOCOB — y4€HBIii- 11.11
18 sHIMKIIoNeUCT. O000IICHHE U bubmmorexa HOK
CHCTEeMATH3AIMS 3HAHMIA https://m.edsoo.ru/ff0d3f34
IToBTOpEHME U 0000IIEHNE 13.11
19 TGMLI«I]; EIIeCTBA U XUMUYCCKHE bubmorexa [JOK

peakiuny

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

20 Kontponsnas padora Nel mo teme 18.11 bubmuorexa LIOK
«BemecTBa 1 XUMUYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras 20.11 bu6mmoteka LIOK
Bo3nyxa. Kucinoposn — anemeHT u https://m.edsoo.ru/ff0d448e
npocToe BeuecTBo. O30H
Du3NYEeCKUEe U XUMUYECKHE CBOMCTBA 25.11 Bu6 OK
22 KHCIJIOPO/ia (peaKIuu OKUCIICHHUS, htI:DSJ_I/I;I;Tee szzg_[ru 1F0d4614
ropenue). [Tousitue 06 oxcumax.JIPNel2 T '
CrniocoObI MosTy4eHus KUCI0poa B 27.11
b K
23 1a00paTOpUU U MPOMBILIUIEHHOCTH. nomorexa LIO
I https://m.edsoo.ru/ff0d497a
pPUMEHEHHE KUCIIOpOo/Ia
Termnooit a3 dexT xumMuaeckoi 2.12
o4 peaKIuu, MOHSTHE O bubmmotexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
Tonnuso (HEPTH, yroyib U METaH). 4.12
bub OK
25 iig;ii;iﬁ;f;yxa’ criocookI ero htI;Isz:I/I;In(z.Teesz?);_.[ru/fde4c4a
MpakTryeckas padora Ne 4 no Teme 9.12 G oK
26 «ITosryyeHnue u cobnpanue KMCJa0poaa, nomorexa Ll
H3yueHHe ero CBOHCTBY https://m.edsoo.ru/ff0d4ae2
97 Bopopon — snemMeHT u npoctoe 11.12 bubnuotexa [IOK
BeniecTBo. Haxoxnenue B npupojie https://m.edsoo.ru/ff0d4dd0
28 ®du3nyuecKrue 1 XUMUYECKUE CBOMCTBA 16.12 but6mmorexa [JOK
Bozopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
Bostopoa.JIPNel3
18.12
29 [TonsATHE O KHCIIOTAX U COMSX bubmmorexa [IOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Crioco0b! noTyueHus BoJopoJa B

23.12

bubnuorexa [JOK

30
naboparopuu https://m.edsoo.ru/ff0d4dd0
IpakTuyeckas pagora Ne 5 no Teme 25.12

31 «IlosryyeHue u cooMpaHue BoAoOpoIA bubmmorexa TIOK

y . P A10poaa, https://m.edsoo.ru/ffod4f42
H3yUyeHHe ero CBoicTB»

39 MonsipHbIii 00bEM Ta30B. 3aKOH 30.12 bubmmoreka LIOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncienus 00bEMa, KOJIHMIeCTBa

33 BEII[ECTBA I'a3a 110 €ro U3BECTHOM bubmmorexa [IOK

N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA WIIA 00BEMY
Berurcnenus 00bEMOB ra30B 110

34 PaBHCHHIO PEaKIIMK HAa OCHOBE 3aKOHA bubmotexa LOK
Y . . https://m.edso0.ru/ff0d5708
06’I)GMHI>IX OTHOLICHNHU Ia30B

35 du3nyuecKre 1 XUMUISCKUE CBOMCTBA bu6nunorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [lonsitue 06 bubnuoreka [IOK
nHaukartopax.JIPNel5 https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwimenHbie

A P P n bubmmotexa [IOK
37 Y HEHACBIIIIEHHBIC paCTBOPHI. MaccoBast
https://m.edso0.ru/ff0d5b40
noii BemiecTsa B pactBopeJIPNel6
IIpakTnyeckas padora Ne 6 mo reme

38 «IIpurorosjieHue pacTBopoB ¢ bubnuotexa [IOK
onpeae1éHHOM MacCOBOi 101ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOI0 BeleCTBA

39 KonTponbnas padorta Ne2 no teme bubmmoreka LIOK
«Kucnopoa. Bonopoa. Boma» https://m.edso00.ru/ff0d6342

40 OKkcuipl: cocTaB, KilaccupuKaIms, but6mmoreka IIOK

HoMeHKIarypa.JIPNel7.18

https://m.edsoo.ru/ff0d664e
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[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA

bubnuorexa [JOK

41
KHUCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX httos://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: COCTaB, Ki1accupuKaus, bubnuorexa [JOK
HoMeHkJatypaJIPNel19-21 https://m.edsoo.ru/ff0d67ca
43 [losydyeHne U XUMHUYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBaHUMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccupukarus, bubnmoreka [JOK
HOMeHKJaTypa.JIPNe22-23 https://m.edsoo.ru/ffOdfee2
[lonydyeHne U XUMHUYECKUE CBOMCTBA bubnuoreka LIOK
45
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéBII)Hf)HyH)eHHH XHane}::I:(He bubmmorexa LIOK
. https://m.edsoo.ru/00ad9474
cBoiictBa.JIPNe24-26 :
IIpakTHyeckas paéora Ne 7. Pemenue
47 JIKCIIEPUMEHTAJIbHBIX 32/124 110 TeMe bubnuoreka [IOK
«OCHOBHBIE KJ1aCChI HCOPTAHHYECKHUX https://m.edso0.ru/00ad9b7c
COeIUHEHHI»
48 I'eneTndeckas cBA3b MEXy KiaccaMu bubnnorexa LIOK
HEOpPraHWYeCKuX coequHeHn.JIPNe27 https://m.edso00.ru/00ad9a50
but6mmorexa [IOK
49 O000mIeHre U CHCTEMaTH3aIUs 3HAHHI
THCHIE H CHETEMATHSAHIT SHAHHH https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 o teme
50 "OCH(I))BHLIC anccm HEOPraHUYECKUX bubmiorexa LIOK
on P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie mONMBITKY KIaccu(UKAITUU
P drxau but6mmorexa [IOK
o1 XUMHUYECKHX 31eMeHTOB. [lonsTre o

rpynmnax cXoaHbIX

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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351eMeHTOB.JIPNe2§&

Ilepronnueckuii 3aKOH U

bubnuorexa [JOK

52 [lepnonnueckast cucreMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
snemenToB M. Y. MenaeneeBa
53 [Tepuoapl, rpyIIIIbI, TOATPYIIIBI bubamorexa LIOK
DHOBL, TPYHIRL HOMPY https://m.edsoo.ru/00ada52c
54 Crpoenue aroMmoB. CocTaB aTOMHBIX bubnmnoreka [IOK
saep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000I0YeK
. bubnmoreka [IOK
55 aToMoB 3ieMeHTOoB [lepronnyeckoit
https://m.edsoo.ru/00ada6bc
cucremsl [. . Menneneena
XapakTepucTuka XUMHUYECKOTO
56 AJIEMEHTA MO €ro MOJIOKEHHIO B bubnuoreka [IOK
[Tepnoaunueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKoHa 1Jis
57 pa3BuTHA Hayku U npaktuku. . 1. bubnnorexa LIOK
MeHeneeB — y4€HbIN, IeJaror u https://m.edsoo.ru/00ada96e
TpaXTaHUH
PesepBHeIit ypok. O6001IeHNE U
58 CI/ICTIe)MaTmZpH;I 3HaHI/III;Il / bubnrorexa LIOK
. 1 https://m.edso0.ru/00adb33c
Bcepoccwuiickast mpoBepouHas paboTta
KonTponbnas padorta Ned4 o teme
but6mmorexa [JOK
59 «Crtpoenne aroMa. XMMHYECKas CBS3b)

/ Beepoccuiickas mpoBepouHas pabora

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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:‘)J'IGKTpOOTpI/H_[aTeJIBHOCTB aTOMOB

bubnuorexa [JOK

60 XUMHUYECKUX DJIEMEHTOB ! https://m.edsoo.ru/00adaab8
61 HouHas xumudeckas CBA3b 1 Bubmaorexa IOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nossipHast HenoJspHas 1 bubnnorexa LIOK
XUMHUYECKAA CBS3b https://m.edsoo.ru/00adaab8
63 Merammaeckas cBsi3b.JIPNe29 1 bubnnorexa IIOK
https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS 1 bubmoreka [IOK
https://m.edsoo.ru/00adae28
65 OKUCIUTETHHO-BOCCTAHOBUTEIBHBIC 1 bubmmoreka [JOK
peakiuu https://m.edsoo.ru/00adb076
bubmmotexa [IOK
66 OKHUCINUTEIN ¥ BOCCTAaHOBUTEIU 1 httos://m.eds00.ru/00adb076
P 7| . 0000
67 | cnoroammamm armii motene ) BuGorera 10K
8 https://m.edsoo.ru/00ad9ch2
«Ctpoenue aToMa. XUMHUYECKas CBSI3bY
68 Pe3epBHblit ypok. O6001IEHNE U 1 bu6muoreka LIOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO HACOB I1O0 68

[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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9 KUIACC

KouuvecTBOo 4acoB DJIeKTPOHHBbIE
No JlaTa nudpoBLIe
Tema ypoka KoHntpoJbHbIe IIpakTH4eckue bp
n/n Bcero u3ydyeHusi | oOpasoBaTe/IbHbIE
padoThI padoThI
pecypchbl
[lepnonnueckuit 3aK0H.

1 [lepuonuueckas cuctema 1 bu6mmoreka [IOK
XUMUYECKHX 3J71eMeHTOB [[. U. https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XII/:MI/I‘leCKI/IX AJIEMEHTOB 1 bubmorexa [OK

. https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPUOIOB

3 OBP 1 bubmuoreka [IOK

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

4 Bubl xuMU4eCKOM CBSI3U U THITBI 1 bu6mmoreka [IOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel mo teme

5 «IloBTOpEHUE 1 yrioy6ieHue 3HaHUH 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 Kinacca»

6 Knaccugukanus HeopraHmueckux 1 bubnuoreka LIOK
COCIMHEHMI. https://m.edsoo.ru/00adbcb0
Knaccudukanms xumuyeckux

7 eaKungl) 10 Pa3JINYHbIM 1 bubnmorexa HOK
P p https://m.edsoo.ru/00adbe9a
npusHakam.JIPNel-5
ITonsiTE O CKOPOCTH XUMHYECKOM

P Bu6miorexa [JOK

8 peakmuu. [IoHsATHE O TOMOTEHHBIX U 1

rereporeHHbIX peakiusax [lonstue o

https://m.edsoo.ru/00adc28c



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

XUMHUYECKOM paBHOBecuu. JIPNe6

9 @DaxTOopHl, BIUAIOIINE HA CKOPOCTh bu6mmoreka LIOK
XUMHYECKON PEaKIuu U https://m.edsoo.ru/00adcade
noJtoxkenue.JIPNe7-12
Teopus >IEKTPOTUTHIECCKOM

10 I/ICSO Haluu pCHJIbeIe U cj1abble bubmorexa [OK
a HHAAHHH. https://m.edso0.ru/00adcd68
AJICKTPOJIUTHI .

bubmuorexa [IOK

11 OCHOBHBIE ITOJIOKEHUS TEOPUH
SJC.JIPNe13 https://m.edsoo.ru/00add448
XuMHYeCcKHe CBOMCTBA KUCIOT B

12 OCHOBAHW B CBETE IIPEICTABICHNI bubmiorexa [OK

p VII https://m.edsoo.ru/00add5d8
00 PIIEKTPOTUTUIECKON
muccormarmn. JIPNel14-23
XUMHUJecKre CBOMCTBA OCHOBAaHHH B
13 CBETE IMIPEICTABIEHNNA 00 bubmorexa [OK
P N https://m.edso0.ru/00add8b2
ANEKTPOIUTUYECKON
nmuccormarunIPNe24-28
XHUMHUYECKHUE CBOMCTBA COJICH B CBETE bu6mmorexa IIOK

14 .
MIpe/ICTaBICHHUH 00 https://m.edsoo.ru/00add9d4
ANEKTPOIUTUYECKON TUCCOIIUAITAN
JIPNe29-31.

15 ITonsTre o rugponuse conen bu6mmoreka LIOK

https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

IIpakTHyeckasi padora Ne 1.

bubmnorexa IIOK

16 «Pelrenne YKcIepuMeHTAIBHBIX
P https://m.edsoo.ru/00addbfa
3agad»
Kontponbnas padota Ne2 o teme
17 «DIEKTPOIUTUYECKAS JUCCOIIHAIINI bubmiorexa OK
p A AL https://m.edsoo.ru/00addecQ
XHUMHYECKHUE PEAKIIMH B PACTBOPaX»
OO01ast XapakTEPUCTHUKA TaJIONE€HOB.
18 XHL;quCKI:/Ie CBI())ﬁCTBa Ha [IpUMEPE bubmorexa OK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Coenqunenue raioreHoB.JIPNe32 bu6mmoreka [IOK
Xnoposogopo. CossiHast KUCIOTa,
XUMHUYECKHE CBOMCTBA, IMOJYyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMCHCHHE.
IIpakTnuyeckas padora Ne 2 mo reme
20 «IloJryueHue COJISTHOM KUCJI0ThI bubmiorexa [OK
y v . ’ https://m.edsoo0.ru/00ade348
u3ydeHue eé CBOCTB
BI)ILII/ICJ'IGHI/HI 10 ABHCHUAM
21 XUMHYECKUX ealzl pnﬁ €CJIN OJIMH U3 bubmorexa [OK
peakitiH, A https://m.edsoo0.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mas xapakTepucTHUKa JIEMEHTOB bubmuorexa [IOK
VIA-rpymnmnst https://m.edsoo.ru/00ade64a
ANoTponHble MOJU(PUKAIIUU CEPBI.
93 Haxoxnenue cepbl U €€ coeAMHEHMI bu6mmoreka IIOK
B IIpUpoJie. XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
CephI
24 CepoBoiopo/1, CTpoeHue, bubnmnorexa [IOK

(bu3nUecKre U XUMUYECKUEe
coricTtBaJIPNe33

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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Kucnopoaubie coennHenus

bubmnorexa IIOK

25 cepbl.JIPNe34
https://m.edsoo.ru/00adea28
Oxcuppl cepbl. CepHas KMCIIOTA,
¢bu3nueckre 1 XMMUYECKUE CBOMCTBA,
IIPUMEHEHHE
XUMHUYECKUE peakliy, JeKaliue B
OCHOBE MPOMBIIUIEHHOrO crocoda
26 MOJIyYEHUSI CEPHOM KUCIOTHI. bu6mmoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIEH Cpelibl COETUHEHUSIMU
cepbl
97 Brmauciienre MaccoBoil JOIU BEIXOJA bu6mmoreka [IOK
MPOAYKTA pEaKUU https://m.edsoo.ru/00adec8a
o8 IIpakTuyeckas padora Ne 3 mo reme
«H3y4enue CBOMCTB CEPHOI
KHCJIOThD»
29 OOm1ast XapakTepUCTHUKA JIEMEHTOB bu6nuoreka LIOK
VA-rpynmnsl. A30T, paclipoCcTpaHEHHE https://m.edsoo.ru/00adeea6
B IIpupoze, Gpu3ndeckue u
XUMHUYECKHE CBOWCTBA
AMMHaK, ero (bnfnqecxne u BuGmorexa LIOK
30 XAMHWYECKHUE CBOWCTBA, MOIYYEHNUE U
https://m.edsoo.ru/00adf004
npumeHenne.JIPNe35,36
IIpakTnueckas padora Ne 4 no teme
31 «ITomyuenne aMmmuaka, uzy4eHue ero Bubmorexa LIOK
. https://m.edsoo0.ru/00adf180
CBOWCTB»
39 Kucnoponnslie coequHeHust bu6mmoreka LIOK

asora.JIPNe37
A3OTHas KUCIIOTA, €€ U3NIeCcKre U

https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00adea28
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XHMHYECKHE CBOMCTBA

Hcnonp30BaHne HUTPATOB U COJEN
aMMOHMSI B KAU€CTBE MUHEPAIbHBIX

bubmuorexa IIOK

33 i X
yAobperui. Xumieckoe https://m.eds00.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH cpelibl
COCIMHEHUSIMH a30Ta
o | JIPNe38
g | Soctop. Werocoommenms BuGamorexa LIOK
A p https://m.edsoo.ru/00adf68a
dhocdopHas kucinora, pU3NIECKUe U
XHUMUYECKHE CBOMCTBA, TIOTyUYCHHE
Hcnonp3oBanue GocdaToB B
35 Ka4eCTBE MUHEPATBHBIX YIOOPEHHIMA. bubnuoreka [IOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacrpocTpaHeHNE B
36 npu Ic: e (I;I/ISI/IE)IGCIIEG Y XUMHUYECKHE bubamorexa [OK
P P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
37 Oxcuppl yriepoaa, ux puzndeckue u bubnnoreka LIOK
xumuueckue cpoiicrpa.JIPNe39 https://m.edsoo.ru/00adfebe
DKoJoru4eckue npooIemsl,
CBsI3aHHBIE ¢ OkcuioM yrieposa (1V)
bubnmoreka IIOK
38 v &
FONBHAT KHCHOTA I e¢ coMt https://m.edso0.ru/00ae006c
IIpakTuuyeckas padora Ne 5 no reme
39 "TlosiyyeHHe yrjeKuca0ro rasa. bu6mmoreka LIOK

KauecTBeHHas peakuusi Ha
KapOoHaT- HOH"

https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adf518
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[TepBoHavabHEBIE TOHATHUS 00

bubmnorexa IIOK

40 OpPraHNYECKHUX BEIIECTBAX KaK O
p m https://m.edsoo0.ru/00ae054¢
COCIMHEHUSX YTIIepoa
. bub6anorexa IIOK
41 Kpemnuwii u ero coenunenus.JIPNe4() &
https://m.edsoo0.ru/00ae080a
KonTponbnas padorta Ne3 o Teme
42 «Baxuelue HeMeTaIbl U UX bubnmoreka [IOK
COCIMHCHU S https://m.edso0.ru/00ae0bf2
OO61mast XxapakTepUCTUKA XUMUYECKUX
bubmuorexa [IOK
43 3JIEMEHTOB — METAJUIOB.
https://m.edsoo.ru/00ae0e18
Metannuueckas CBI3b U
METaUTIYECKast KPUCTAIUTNICCKAs
pemeérka. Pu3nyYecKue CBOMCTBA
METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
DIEKTPOXUMHUYECKUI P HANPsHKSHUN
" MeTtasioB.JIPNe4 | Bu6uorexa [JOK
https://m.edsoo.ru/00ae103e
OO01me CrrocoOb! ITOJIyYEHUS
45 MeTauioB. CILIaBbI BZI‘{I/ICJIGHI/I}I o bubmmorexa [OK
’ ’ . https://m.edso00.ru/00ae1156
YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHH,
€CJIM OJINH U3 PEarcHTOB COJICPIKHT
IpUMecH
[ToHsTHE O KOPPO3UU METAILIIOB
16 bub6mmoreka IIOK

https://m.edsoo.ru/00ae1156
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bu6mmoreka IIOK

4 Hlenorbte MeTanst https://m.edsoo.ru/00ae1278
48 OKcuapl ¥ TUAPOKCUIBI HATPHUS U Bubmaorexa HOK
S — https://m.edsoo.ru/00ae14b2
49 [IlemouHo3eMeNBbHBIE METAILIIBI — bubmuorexa [IOK
KaJIbILIMA 1 MarHui https://m.edsoo.ru/00ae14bh2
50 Baxxneiinme coenuHeHNs bu6mmoreka [IOK
KaimpLua. JIPNe4?2 https://m.edsoo.ru/00ae15e8
. bubmuorexa [IOK
51 O000111eHNE ¥ CUCTEMATU3AIHS 3SHAHUI httos://m.edso0.ru/00ae 1568
50 JKécTkocTh BOBI M CITOCOOBI €&
yCTpaHEHUs
53 IIpakTuuyeckasi padora Ne 6 mo teme bubnuoreka [IOK
"7KécTKkoCTh BOABI H METOABI €€ https://m.eds00.ru/00ae1886
ycrpaHeHus"
AoMUHUN
54 bubmuorexa [IOK
https://m.edsoo.ru/00aelae8
55 AmdoTtepHble cBOICTBa OKCUIA U bubmorexa [IOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa IIOK
https://m.edsoo.ru/00ae1c64
57 Oxkcubl, THAPOKCUABI U COJIM XKeye3a bubnmnoreka [IOK
(1) w enesa (TIT).JIPNod3 44 https://m.edso0.ru/00ae1d86
58 O0600111IeHHEe B CHCTeMAaTH3aIHsl 3SHAHUH bubmuorexa [IOK

https://m.edsoo.ru/00ae35e6
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59

IIpakTHuyeckasi padora Ne 7.
Pemenue 3kcnepuMeHTATIbHBIX
3a/a4 10 TeMe

«BaskHelinme MeTaJNJIbl H HX
COoeTMHEH U

60

Brluncienus 1o ypaBHeHHUIM
XMUMHAYECKUX PEAKLUH, €CIIU OJIUH U3
peareHToB J1aH B U30bITKE WU
COJIEPKUT ITpuMecH. Boruncienus
MacCOBOH JI0JIM BBIXOZA IPOLyKTa
peakuuu

bu6mmoreka IIOK
https://m.edsoo.ru/00ae3de8

61

O0001LEHKE U CUCTEMATH3ALIUS 3HAHUN

bu6mmoreka [IOK
https://m.edso0.ru/00ae1750

62

KontponbHas pabota Ned o teme
«BaxuHenmue MeTajIbl U UX
COEAMHEHUS

63

BemecTBa u marepuasl B
MOBCEIHEBHON KU3HU
JejI0BeKa

64

XHUMHUYECKOE 3arpsi3HEHNE
OKpYKarolleu cpebl

bu6nmoreka IIOK
https://m.edsoo.ru/00ae3f50

65

Ponp xuMuu B pemicHUuN
OKOJIOIrHYCCKHX HpO6J'I€M

bu6mmorexa IIOK
https://m.edsoo.ru/00ae4270

66

PesepBHrIit ypok. O60011IeHIE 1
cucTeMaTu3alus 3HaHUu!

bu6mmnoreka IIOK
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HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA

OCHOBHOMU

OBPA3OBATEJIbHON ITPOI'PAMMBbBI

8 KIIACC

Kon
NPOBEPSIEMOT0
pe3yiabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHUs

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHNYCCKHUC ITIOHATH)

11

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHIA: aTOM, MOJIEKYJIa,
XUMHYECKHUI 3JIEMEHT, POCTOE BEIECTBO, CIOKHOE BEUIECTBO, CMECh
(omHOpOHAsT ¥ HEOJAHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEJIbHAS
aTOMHass M MOJIEKYJIspHas Macca, KOJIUYECTBO BEIEeCTBA, MOJIb,
MOJIIpHAas Macca, MaccoBas JOJ XUMHYECKOro J3JIeMEHTa B
COEIMHEHHH, MOJISIPHBIN 00BEM, XUMUYECKas peakuus,
KIacCuPUKalMs  PEaKluid:  peakluu  COSAMHEHUs,  PEeaKInu
pa3NoKeHUs, peaklMH 3aMeIleHHUs, peakluu OOMEeHa, 2JK30- U
SHJOTEPMUUYECKHE PEAKIMH, TeTUIOBOM 3P EeKT peakiuu, pacTBOp,

MacCcCoOBas JOJIs1 BEOICCTBA (HpOHeHTHaH KOHI.[CHTpaI_II/ISI) B pacTBOpPC

12

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHUH H

NPUMCHATDH 3THU IMOHATHS ITPU OITMCAHNUU BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

13

HCIIOJIb30BaTh XUMHYCCKYHO CHUMBOJIMKY JIsI COCTAaBJICHHUA (I)OpMy.]'I

BCIICCTB U ypaBHeHPIfI XUMHUYCCKUX pCaKL[I/Iﬁ

14

PaCKpbIBATH CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCIICCTB,
MOCTOSIHCTBA COCTaBa, dATOMHO-MOJICKYJIIPHOT'O YUCHHA, 3aKOHa

ABorajipo

15

OIpCaCIIAATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE peakuuu (10 YHUCIYy U COCTaBy

YUYaCTBYIOIIMX B PEAKIH BEIIECTB, IO TEIJIOBOMY 3D (DEKTY)

1.7

BBIYUCIISATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYI0O U MOJIIPHYIO MAaccChl

BCIICCTB




1.8

BBIUHCIISATH MAacCOBYIO JIOJIIO XMMHUYECKOTO 3JIeMEHTa Mo ¢opmyie

COCIMHEHHS,

1.9

BBIYUCIIATh MaCCOBYIO NOJIKO BEHIECTBA B paCTBOPE

1.10

IIPUMEHSATh €CTECTBEHHOHAYUYHbIE METO/Ibl IO3HAHUS — HAOIIO/IEHHE,
U3MEpPEHUE,  MOJEIUPOBaHME,  OKCIEPUMEHT  (pealbHbll U

MBICJICHHBIH )

[To reme: «Baxuenme npeACcTaBUTENN HEOPIraHUYECKUX BEILIECTB)

2.1

PaCKpbIBaTb  CMBICII OCHOBHBIX XHMHUYCCKHUX MTOHSTHH: OKCHn,

KHCJI10Ta, OCHOBAaHHUE, COJIb

2.2

OIpPCACIAThE NPHUHAMJIIC)KHOCTh BCIICCTB K OHpCI[CJIéHHOMy KJ1accy

coequHeHui o Gopmynam

2.3

KJ'IaCCI/I(bI/II_II/II)OBaTL HCOPIraHU4CCKUC BCIICCTBA

24

XapaKTepHU30BaTh (OMUCHIBATH) OOIITME XUMUUECKUE CBOWCTBA BEIIECTB
pa3NMYHBIX  KJACcCOB,  TOATBEpXKJas  OMUCaHHE  MpUMepaMu

MOJIEKYJIAPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIHIA

25

IIPOTrHO3UPOBATH CBOMCTBAa BEIISCTB B 3aBHCUMOCTH OT HX
KauCeCTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHLBIX YCIIOBUAX

2.6

CIeAOBaTh MpaBWJaM TOJIb30BAHUS XMMHYECKOM TMOCYIOoH U
nabopatopHbIM 000pyAOBaHHEM, a TaKXe MpaBHiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSIMH TIO BBITOJTHEHHUIO
mabOpPaTOPHBIX XMMHUYECKHX OIBITOB MO TMOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJAa M KHUCIOPOJa), MPUTOTOBIECHUIO
pacTBOpPOB € ONPEAECIEHHOM MAacCOBOM JIOJEM PacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATH M MIPOBOJIUTh XUMHUECKHE YKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEHM M KHUCIOT C TOMOIIBIO

WHJMKATOPOB (JJakMyc, (heHoNI(TarTerH, METUIIOPAHX U APYTHE)

2.7

MIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOUN PEAKIINHI

[To Teme: «llepuonmueckuii 3akoH u Ilepmogmueckas CHCTEMA
xumuyeckux anemeHtoB [[. 1. MenneneeBa. CtpoeHne aToMOB.

Xummdeckas cBa3b. OKHUCINTEILHO-BOCCTAHOBHUTCILHBIC pCaKkumn»

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XMMHUYCCKHX HOHATHH: AApPO aTroMma,
AJICKTPOHHBIA CJIOM aroma, aToMHas OpOWTadb, paauyC aTroMma,

XUMHYCCKAad CBA3b, MOJIIpHAasA W HCHOJMIpPHAsA KOBAJICHTHAsA CBsA3b,




OJICKTPOOTPULATCIIBHOCTh, HOHHAad CBsA3b, HWOH, KaTHOH, AaHHOH,

CTCIICHDb OKHCIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYCCKUEC DJICMCHTBI

3.3

OIMCHIBATh M XapakTepu3oBaTh TabmmuHyto (opmy Ileprogmueckoit
CHUCTEMbl XMMUYECKHMX D3JIEMEHTOB: pa3jvyaTh IOHITHUSA «IJIaBHas
noxarpynmna (Arpynna)» u «mnobounas moarpynna (brpymma)y,

«MaJIble» U «OOJIBIINEY 11(5025(001033 8

34

packpeiBaTh cMbich llepuogmueckoro 3akona J[.M. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOICTB
XUMHUYCCKUX DJJIEMCEHTOB OT HX IIOJIOKCHHS B HepHOHHHCCKOﬁ

CHUCTCMC

3.5

COOTHOCHUTH 0603H3.‘-ICHI/I$I, KOTOPBIC HMCIOTCA B Ta6JII/IIIe
«Hepnozu/meCKa;I CHUCTEMA XUMHNUYCCKUX 3JICMCHTOB I[I/I MeHz[eneeBa»
C YHCJIOBBIMHU XapPaAKTCPUCTHUKAMH CTPOCHHUA ATOMOB XHUMHYCCKUX
3JICMCHTOB (COCTaB H 3apAaa saapa, 061]166 qucJjio

QJICKTPOHOB U PACIPCACICHNC UX 10 9JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIIATh CTCIICHBb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI>IX

COEIMHEHUIX

3.7

ONpeAeNATh BUJ XUMHUYECKOM CBSI3M (KOBaJ€HTHAas M MOHHAas) B

HCEOPraHN4YCCKUX COCAUHCHUAX

9 KJIACC

Kon
NMpPoBePSIEMOTr0
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'O 00111ero 00pa3oBaHUs

1

IIo TeMe: «BemiecTBO 1 XUMHUYECKas peaKkuus»

11

PaCKpbIBAT6 CMBICJI OCHOBHBLIX XHUMHYCCKUX IOHATHH: pacTBOp,
ANEKTPOJIUTHI, HEIEKTPOIUTHI, DJICKTPOIUTUYECKAS TUCCOLHALINS,
peaknuu WOHHOTO OOMEHa, KaTajiu3aTop, XUMHUYECKOE pPaBHOBECHE,
oOpaTumbie u HeoOpaTHUMbIe peaKiuu,
OKHUCJIIUTCIIBHOBOCCTAHOBUTCIIBHBIC pcakuunu, OKHCIIUTEIIb,
BOCCTaAaHOBUTCIIb, OKHCIJICHUEC )41 BOCCTaHOBJICHHC, AJUI0TpOIuA,
aMm(pOTEepHOCTh, XHUMHYECKas  CBs3b  (KOBAJICHTHAs, HOHHAas,

MeTaJIJII/I‘-IeCKaH), KpUCTAJUINYCCKAasA peméTKa, CIIJIaBbl, CKOPOCTH




XUMHYECKON peaKkuu

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH U

MNPUMCHATH OTH IMOHATHSA ITPU ONIMCAHNU BCIICCTB U UX npeBpameHHﬁ

13

COCTaBJISITh YPaBHEHHS 3JICKTPOIUTHUUYECKON ITUCCOLMALUU KUCIOT,
miesioueld M CoJjieil, MOJIHbIE U COKpallEHHBIE ypaBHEHUS peakiuil

HOHHOI0 0OMeHa

14

PACKpPBIBATE CYHIHOCTH OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/If/'I

MIOCPENICTBOM COCTABJICHUS AIIEKTPOHHOTO OaaHca ITUX PEeaKIHid

15

MIPOBOJUTH PACUETHI IO YPABHEHUIO XMMUYECKOUN PEAKIIUU

Ilo Temam: «Hemeramnbpl U uUX coeauHEeHUs» U «MeTauibl U HUX

COCAUMHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIIKE U CIIEU(DUICCKIE XUMHUISCKUE
CBOMCTBA MPOCTBIX M CIOXHBIX BELIECTB, MOJITBEPXKIAsi OIMUCAHUE
MIpUMEpaMu MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKLII/Iﬁ

2.2

COCTAaBJISATh YPABHCHU A peaKuHﬁ, MOATBCPKAAIOIUX CYIIECTBOBAHUEC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XHUMUYCCKUX npeBpameHI/Iﬁ B Ppa3JIMYHbIX

YCIIOBUSIX

2.4

CllefioBaTh  MpaBUJaM  TOJB30BAHUS XUMHUYECKOH TMOCyIol |
nabopaTOpHBIM 000PY/IOBAaHUEM, a TaK)Ke IpaBuiIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO BBIOIHEHUIO
1ab0PaTOPHBIX XMMHYECKHUX OIBITOB MO TMONYYEHUIO U COOHPAHUIO

F8.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

2.5

MPOBOJIUTh  PEAKIUH, TMOATBEPXKAAIONINE KAYeCTBEHHBIH COCTaB
Pa3JINYHBIX BEIICCTB: pacClio3HaBaTb OIIBITHBIM HYTéM XJIOpHUI-,
Opomua, womua, kapOonar, docdar, cuaukar, cynbdar,
TUAPOKCUIUOHBI, KATHOHBI AMMOHUS, HOHBI W3YYEHHBIX METAJJIOB,

NPUCYTCTBYIOIIUC B BOAHBIX pACTBOpPAX HCOPIraHNYCCKUX BCIUICCTB

ITo Teme: «Xumus U OKpysKaromas cpeaa

3.1

PacCKpbIBATb CMBICJI  OCHOBHBIX  XHMMHYCCKHX TIOHSTHIA: HI[K

BCIICCTBA, KOPPO3UA METAJITIOB

3.2

NPUMCHATH OCHOBHBIC OIICpaliin MBICITUTEIbHOM JACATCIIbPHOCTH —




aHalM3 W CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMaTHU3aIlUIo,
BBISIBJICHHE TPHYNHHO-CJICICTBEHHBIX CBSI3€H — JIJIsl U3YUYCHHSI CBOWCTB
BEIICCTB M XHMHYCCKHUX PEaKIHH;, €CTECTBEHHOHAYYHBIC METObI
MO3HAHUsSI — HAOIIOJICHNE, U3MEPEHHE, MOJICIHUPOBAHUE,

9KCIIEPUMEHT (peabHbIN U MBICIICHHBIN)




HPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

8 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1

HepBOHaanIbele XUMHUYCCKHUEC ITOHATUA

11

[Ipenmer xumuu. Poiib XMMHM B KM3HHM 4Y€JIOBEKa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. @U3MYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSHHUE

BCHICCTB

12

ITonsaTue o MeToAax Mo3HaHUs B XUMUHU. HUHCThIEC BEIECTBA U CMECH. CriocoObI

PasaciICHUsA cMecei

13

ATOMBI © MOJICKYJIBI. Xumuyeckue dyeMeHTbl. CHMBOJIBI  XUMHAYECKHX

3JICMCHTOB. HpOCTHe H CJIOXKHBIC BCIIICCTBA. ATOMHO'MOJ’IGKYHH}T)HOG YucHHue

14

XumMuueckas (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BC€IICCTB. OtHocurenpHas aTOMHasn macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas 1018 XUMHYECKOI'0 dJIEMEHTa

B COSIMHECHUH

15

KomnuectBo BemectBa. Monbs. MossspHas macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M YHUCIIa CTPYKTYpPHBIX €IWHHUI BemiecTBa. Pacuérsl mo ¢opmyiam

XUMHYECKHUX COSANHEHUMN

1.6

du3nuecknue U XUMHUYCCKHUE SBICHUSI. XUMHYCCKAs pakuuga nu eé IMPU3HAKH.
3akoH COXPAaHCHUS MACChl BEIICCTB. XHMHUYECKHUE YpaBHCHMU. KHaCCI/I(I)I/IKaL[I/IH

XHUMHUYCCKUX peaKuHﬁ (COC,Z[I/IHeHI/I}I, Ppa3JI0XKCHUA, 3aMCIICHNU A, 06MCH8.)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCY/I0H, ¢ MpaBUIaMH
paboTel B Jaboparopuu HW THpuéMaMu OOpamieHuss C JabopaTOPHBIM
o0opyIoBaHWEM, W3yYCHHE M ONHCAaHWE (U3UYECKUX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOMoieHrne Pr3ndecKuX (TIaBJIeHHE BOCKA, TaSTHUE
JBJa, pacTHpaHUE caxapa B CTyIKe, KHIICHHE W KOHJICHCAIUS BOJBI) M
XUMHYECKUX  (TOpeHHe CBEYM, MPOKATMBAHHE  MEIHOH  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KHUCIOTOW) SBJICHUHN, HAOMIOIEHWE W OIHMCaHUE
MPU3HAKOB MPOTEKAHHsI XHUMHUYECKUX peakinuid (pa3joxkeHwe caxapa,
B3aMMO/JICHCTBUE CEPHOM KUCIIOTHI C XJIOPUJIOM OapHsi, pa3ioKeHHe THIPOKCHIA
menu(Il) mpu HarpeBanuu, B3auMOACIHCTBUE KeJie3a C paCTBOPOM

conu memu(Il), mzydenue cnocoOoB pa3aeneHus: cMecel (C TOMOIIBbI0 MarHuTa,




¢unbTpOBaHKEe, BBIAPUBAHUE, AUCTHWIUIALMS, XpoMaTorpadus), MpoBeIcHHE
OYMCTKH ITOBapEHHOM COIH, HAOII0ICHUE U ONIMCAaHUE PE3YITATOB IPOBEICHUS
OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs MaccChl, CO3JaHHE MOJeeH

MOJIEKY (ILIapOCTEP>KHEBBIX)

Baxneiimmue MMPEACTAaBUTCIIN HCOPIraHMYCCKUX BCICCTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopom — aimeMeHT W mpocToe
BemecTBo. HaxoxxaeHne kuciiopoia B HpUpoJe, (U3HYECKHE U XMUMUYECKHUE
cBoiicTBa (peakuuu ropenus). Okcunbl. IIpumenenue xucnopoga. CrocoObl
MOJy4eHHs] KUCIOpoAa B JabopaTopuu M NPOMBIIUICHHOCTH. Kpyrosopor

KHca0poaa B npupone. O30H — aJI0TpONHas MOAU(UKALUSA KHCI0pOoIa

2.2

TemnoBoii 3¢ hekT XUMUIECKON peaklui, TEPMOXUMHUYECKHIE YPaBHEHUS, K30~
Y DHJIOTEPMHUYECKHE peaKkuu. TOIITNBO: yroib U METaH. 3arps3HeHNue BO3/IyXa,

YCUIJICHHE TTAPHUKOBOTO 3 deKTa, paspyIIeHne 030HOBOTO CIIOS

2.3

Bomopos — anemeHT 1 poctoe BemiecTBo. HaxoxkaeHne Bogopoia B Ipupo/Ie,
¢dusnveckue MU XUMHUYECKUE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI MOJIYYCHUS.

KucioTe! 1 conu

2.4

MoutsipHblii 00bEM ra3zoB. Pacy€rbl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBorcTBa Boabl. Boja kak pactBopurens. PactBopel. HaceieHHbie
Y HEHACBHIILIEHHBIE PacTBOPBI. PacTBOpMMOCTH BeliecTB B BoAe. MaccoBas q0Jist
BEILIECTBA B pacTBOpe. XUMHUYECKHE cBoWcTBa BOAbl. OcHoBaHus. Poib
pacTBOpPOB B MPUPOJIE U B KU3HU YesnoBeka. KpyroBopor Boasl B IPHUPOJE.
3arpsi3HEHUE MNpUPOAHBIX BoA. OXpaHa M OUYMCTKA

MIPUPOAHBIX BO

2.6

Knaccudukanus wneopranuueckux coeauneHuid. Oxcuapl. Kmaccudukarms
OKCHJIOB: cojeoOpasyromiue (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpa3zyromue. HomeHnkiatypa okcuioB. du3nueckue U XUMUYECKHE

CBOICTBa OKCHOB. HOHy‘{eHI/IC OKCHI0B

2.7

OcHoBanms. Knaccudukanuss OcHOBaHMN: MIENOYM ¥ HEPACTBOPUMEIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHUl. DU3nUecKrue U XUMHYECKHUE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccupukanus kucnor. HomeHnkinarypa xucinot. Ousznueckue u
XUMHYECKHe CBOMcTBa KUCIOT. Psan aktmBHOcTH MeTamiaoB H.H. bekxerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa coneil. @u3nyeckue U XUMUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTmueckas cBI3b MCXKIY KilaCCaMU HCOPraHUYCCKHUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KAueCTBEHHOE  OIPEIECICHHE  CONCPIKAHMS
KHUCJIOpOAa B BO3/AyXe, MOJIydeHue, coOupaHue, paclo3HaBaHWE M H3ydeHUE
CBOWCTB KHCJIOPOJAA, HAOMIOACHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM H
YCIIOBHSI BOBHUKHOBEHHUS U NMPEKPALIEHUs TOpPEeHus (1okapa), 03HaKOMIJIEHUE C
o0Opa3llaMyd OKCHJIOB M OINKMCAaHWE HX CBOWCTB, TOJy4YEeHUE, coOuUpaHue,
pacro3HaBaHME W H3y4Y€HHE CBOICTB BOAOPOAa (rOpeHHUE), B3auMOJIEHCTBHE
BojopoAaa ¢ okcuaoM meau(Il) (BoO3MOXKHO MCIIONB30BAHUE BHIEOMATEPHAIIOB),
HaOmozeHue oOpa3loB BELIECTB KOJMYECTBOM | MOJb, HCCIEI0BaHHE
0CcOOEHHOCTE pacTBOPEHHUS BEIIECTB C Pa3IMYHOW PAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHON MacCOBOW JOJEH pacTBOPEHHOIO
BELIECTBA, B3aMMOJEICTBHE BOABI C MeTaulaMM (HaTpueM M KaJbLUEM)
(BOBMOXKHO HCIIOJIb30BaHUE BHUAECOMATEPHUAJTIOB), OIpPENEIeHUE pPacTBOPOB
KHCIIOT M IIEJo4Yell C IOMOLIbI0 HMHIMKATOPOB, HCCIIEJOBaHHE OOpPa3LOB
HEOPraHMYECKUX BELIECTB pa3jIM4YHBbIX KJIACCOB, HAOIIOACHUE HW3MEHEHUs
OKpPAaCKM WHJUKAaTOpPOB B pacTBOpax KHUCJIOT M IIEJIOYEH, U3y4yeHUe
B3auMozeiicTBus okcuna Meau(ll) ¢ pacTBopoM cepHON KHCIIOTBHI, KHCIOT €
METaJUIAMM, PEAKLIUA HEUTPAIN3ALNH, ITOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO MeTajula JpyrMM H3 pacTBopa COJIM, PpELICHHUE
SKCIIEPUMEHTAJIBHBIX 33/1a4y 1Mo Teme «BaxHelue Kiacchl HEOPraHMYECKHX

COETMHEHUN

[Iepnonnueckuit 3axkoH u I[lepnonnueckas cucreMa XUMHYECKUX 3JIEMEHTOB
J.1. Menneneesa. CtpoeHue aroMoB. XumMuueckast cBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIINU

3.1

[TepBbIe MONBITKY KJIaCCU(PUKAIIMN XUMUYECKUX 1eMeHTOB. [loHsATHE O Tpymnax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE W MICTOYHO3EMEIbHBIC METAJIIbI, TAJIOTCHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3yloT amQoTepHbIe

OKCHUABI U TUAPOKCHUBL

3.2

[Tepnonnueckuit 3akoH. [lepunoauyeckas cucrema XMMU4eCKux 31eMeHToB J[. 1.
MenneneeBa. KopoTkomnepuoanas u jmuHHonepuoaHas hopmsl [lepuoanueckoi
cucteMbl xumudeckux aneMmeHtoB (.M. MenneneeBa. Ileproasl u  rpymnmsl.
@u3NYECKUil CMBICI MOPSAKOBOTO HOMEpa, HOMEPOB

nepuoaa v rpymnIbl 3JICMCHTA

3.3

Crpoenne atromoB. CoctaB atoMHbIX sigep. M3oTonbl. DnekTponbl. CTpoeHue

AIIEKTPOHHBIX  000/0YeK aroMoB T1epBbIX 20 XHMHUYECKHUX HIEMEHTOB




[Tepuonnueckoit cuctemol .M. MenneneeBa. XapakTrepucTUKa XUMHYECKOTO

3JIEMEHTA IO €ro noyiokeHuto B [lepuoanueckoii cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paauyca aTOMOB XUMHUYECKMX JJIEMCHTOB,
METANIMYECKMX M HEMETaJUNIMYECKMX CBOMCTB IO TpYyNNaM M IE€pUOJaM.
3nauenue Ilepuoguueckoro 3akoHa u Ilepuoanueckoil CUCTEMBI XUMHUECKUX
JJIEMEHTOB I Pa3BUTHUs HAayku WM npaktuku. /(.M. MenneneeB — ydéHbI U

IpaXXJIaHUH

3.5

Xumnueckass cBs3b. KoBasieHTHas (HOJsipHass M HEMOJISIpHAsi)  CBS3b.

DIEKTPOOTPULIATEIIBHOCTh XMMUUYECKUX 3JIeMEHTOB. MoHHas CcBs3b

3.6

Crenenn oxkuciieHns. OKHCINTSIbHOBOCCTAHOBUTEILHEIC pE€aKuuu. HpOHCCCH

OKHCJICHHS ¥ BOCCTaHOBJICHU. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI JKCHEPUMEHT: H3y4eHHME O00pa3lloB BELIECTB METAJIOB U
HEMETAJIJIOB, B3aWMOJACHCTBHE THIAPOKCHJA LIMHKA C PAacTBOpaMHM KHCIOT M
LIEJI0YEH, NMPOBEJAEHUE OINBITOB, WIIIOCTPUPYIOIIMX MTPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIIBHBIX peaKquI (ropeHHe, p€aKuuu pa3jioKCHUA, COCI[I/IHGHI/ISI)

9 KUIIACC

Kon

HpOBepﬂeM bl 2JIEMEHT CoICpKaHusA

BemecTBo 1 XUMHU4YECKast pcaKknus. HOBTOpeHI/Ie

11

Ilepnonnueckuii 3akoH. [lepuonnueckas cucrema XUMUYECKUX d1eMeHTOB J1.11.
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XMMHYECKUX JJIEMEHTOB MEPBBIX TPEX MEPHOMOB, Kalus, KAJIbIUA U HUX
COCIMHEHUN B COOTBETCTBUHU C IMOJOKEHUEM 3JEMEHTOB B Ileprnoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CTpoeHue BeleCTBa: BHUIBl XUMHUYECKOW CBA3U. THIBI KPUCTATITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKOW PELIETKU
U BUJa XUMUYeCKon cBsi3u. Kiaccudukaius u HOMEHKIIaTypa HEOPTaHUIECKUX
BelecTB (MEXAyHApOAHAsl U TPUBHAIbHAsA). XUMHUYECKUE CBOWCTBA BEMIECTB,
OTHOCSIIMUXCA K Pa3JIMYHbBIM KJlacCaM HEOPraHWUYECKUX COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPraHNYICCKHUX BCIICCTB

13

Knaccudukanus XuMHUUECKUX peaklui o pa3IuyHbIM MIPU3HaKaM (TI0 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKLUUH BELIECTB, MO TEIUIOBOMY 3(QeKTy, MO

W3MEHEHMIO CTENEHEH OKHCIIEHUS XHMHUYECKUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




0 y4YacTHIO  KaTaim3atopa). OK30- W  OSHAOTEPMHUYECKUE  PEaKIlvy,

TEPMOXUMHUYECKHE YpaBHEHHUS. [[OHATHE O CKOPOCTH XUMUYECKOU PEAKLIUN

14

[TonsitTue 00 0OpaTUMBIX M HEOOpPATUMBIX XUMHUYECKHX peakuusx. [lonstue o
TOMOT€HHBIX M FeTepOreHHBIX peakuusx. [loHsTre o XuMU4eckoM paBHOBECHUHU.
@DakTOphl, BIUSIONIUE HA CKOPOCTh XMUMHUYECKON pEaKIMU M IOJIOXKEHUE

XUMHYCCKOI'0 PaBHOBECCHUA

15

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIWH,  OJCKTPOHHBIA  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C HCIOJIb30BAaHUEM METOJa

AJIEKTPOHHOTO OasiaHca

1.6

Teopust 2MEKTPONUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTBI U HEAIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHU3M JUCCOLMALMU BELIECTB C Pa3JIM4YHBIMU BUJAMU
xuMHu4yecko cBsi3u. Crenenp aucconnanyn. CUIbHBIC W CIa0ble 3JIEKTPOIUTHI.
Peakiun noHHOro oOMeHa. YcCIOBUS NPOTEKaHUs peakUUid MOHHOro oOMeHa,
IIOJIHBIE U COKpAalEHHbIE HOHHbBIE YypaBHEHHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH M coJIeH B CBETE MPEACTaBICHUH 00 HSIEKTPOIUTHYECKON

nuccounanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O rHIpoNIH3e coen

1.7

XI/IMI/I‘-IGCKI/Iﬁ 3KCHepI/IMCHTI O3HAKOMJICHUE C MOACIAMU KpI/ICTaJ'[J'II/IT-I€CKI/IX
pemETOK HEOPTraHWYECKHX BEIIECTB — METAUIOB U HeMeTaioB (Tpaduta u
anmMasa), CIOHBIX BEIECTB (XJIOpHIa HATpHs); HCCIEAOBAHHUE 3aBHUCHMOCTH
CKOPOCTHM XMMMYECKOM peaklMH OT BO3JEHCTBUS pa3IMYHBIX (DaKTOpOB;
UCCIIEIOBAaHUE  DJIGKTPONPOBOJHOCTH  PAcTBOPOB  BEHIECTB,  Ipolecca
JTUCCOLMAIIMN  KHUCIIOT, IIeJIo4Yedl W coieid (BO3MOXKHO WCIOJh30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHE OIBITOB, WUIIOCTPUPYIOLUINX TMPU3HAKH
MPOTEKAHUs PEaKIii HOHHOTO oOMeHa (0O0pa3oBaHUE OCajKa, BHIICICHHE Ta3a,
o0pa3oBaHHE BOJIbI); OMBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIMi (FOpeHHe, peaklUy pa3jioKEHUs, COCTUHEHUS);
pacro3HaBaHHE HEOPTaHNUYECKHUX BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX PEaKIuit

Ha MOHBI; PCIICHUC SKCIICPUMCHTAJILHBIX 3a/1a4d

Hemerannsl u uX coequHeHUs

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u Pu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHME CBOWCTBA Ha TMpPUMEpPE XJopa
(B3auMOJEHCTBHE C METaJUIaMH, HEMETaJUIaMU, IIeJo4aMu). XJI0POBOAOPO/I.

CosiHast KMCJIOTa, XUMUYECKHE CBOMCTBA, MTOJIy4YEeHHUE, TpUMeHeHue. JleiicTBue




XJIOpa U XJOPOBOAOPOJa HA OPraHU3M ueJoBeka. BaxxHeilline XJIopuasl U Ux

HAXO0JICHUE B PUPOJIC

2.2

OO6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u pU3nYecKue CBONCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOJAa M Cepbl. AIDIOTPOIHBIE MOIUPUKANNN
KHUCTIOpoJia U cepbl. XUMHUYecKue cBoMcTBa cepbl. CepoBOAOPOJ, CTpOCHHE,
dusnueckue W XUMHYECKHME cBOWCTBA. OKCHIBI Cepbl KaK TMPEICTaBUTEIN
KHUCIIOTHBIX OKcUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHUYECKHE CBONCTBA
(oOmuMe Kak MpeACTaBUTENs Kjacca KHCIOT M crerududeckue). XuMUIeCKue
peaxkiuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOTyYeHUs CepHOM
kucioThl. [Ipumenenue. Conu cepHOMl KHCIIOTHI, Ka4yeCTBEHHAs PEakius Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COCOUHEHHHN B MPUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpe/bl COCIUHEHHUSIMU CEPbl (KUCIOTHBIC IOXKIH,

3arps3HEHUE BO3/IyXa U BOJIOEMOB), CITOCOOBI €T0 MPE0TBPAIICHUS

2.3

OO6mas xapakTepuctuka 3jaeMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIEHUS. A30T, pacpoOCTpaHEHHUE B IPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictBa. KpyroBopot azora B npupozge. AMMHUax,
ero (usuyeckre M XMMHUYECKHE CBOWCTBA, MoJiyueHHe U mnpumeHeHue. Conu
aMMOHUS, UX PU3NUECKUE U XUMHUECKUE CBOMCTBA, MpuMeHeHHne. KauecTBeHHas
peakuys Ha MOHbI aMMOHMs. A30THasl KUCJIOTa, €€ MoylydeHue, pusndeckue u
XMMHUYECKHe CBOHCTBa (0OIIME Kak MpeJCTaBUTENs Kjacca KUCIOT U
crnenuduueckue). Mcrnonp3oBaHre HUTPATOB M COJIEW aMMOHHUSI B KayecTBE
MHUHEpaJIbHBIX yI00peHuil. XHUMuYeckoe 3arps3HeHHE OKpYXKarolled cpeabl
COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arpsI3HEHUE BO3/1yXa, TIOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnueckrne U XUMUYECKHE
cBoiictBa. Oxcug Qocdopa(V) u dochopnas xkucnora, QU3NUECKUE U
XUMUYECKHE CBOWCTBa, mosydeHue. lMcmonmp3oBanue QocdaToB B KavyecTBe

MUHEpaJIbHBIX y100peHHH

2.5

O6mas xapakrepuctuka 31eMeHTOB IVA-rpynmel. OcoGEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHA. YTIEpoJd, aJuIOTPOIHBIE
Mou(UKaAIMK, paclpocTpaHEeHHE B MpHUpone, (PU3NYECKHE U XHUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpuposae. OKCHUIbI yriepoa, ux
¢Gu3nyeckue U XMMUYECKHE CBOMCTBA, ACHCTBHE Ha JKUBBIE OpPraHU3MBI,

MOJIy4YCHUC U IPUMCHCHUC. DKOJIOTHYECKHUE HpOGJIeMI:I, CBA3aHHBIC C OKCHUIOM




yraepoaa(IV); rumoreza r006ansHOTO TOTEIJICHHUS KIUMAaTa, MapHUKOBBIM
a¢dekt. YrosbHas KUCIOTA U €€ CONU, UX (PU3NIECKIEe U XUMUIECKUE CBOMCTBA,
noisydyeHue u npumeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT- HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U

CEILCKOM XO03STCTBE

2.6

[lepBoHavanbHbBIC MOHSATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHCHMSIX
yriepona (MeTaH, 3TaH, JTWIEH, aleTWIEH, A3TaHOJI, TJIMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumMuueckoe crtpoeHue. IloHsATHE O OHMOIOTHYECKH
BaXHBIX BEIIECTBAX: )KHPaX, OIKaxX, yriIeBoIaX — U UX POJIH B )KU3HH YEJIOBEKA.
MarepuaabHOE€ €IMHCTBO OPraHWYECKMX M HEOPTaHWYECKUX

COEIMHEHNN

2.7

Kpewmuuii, ero ¢pusnyeckie 1 XuMU4eCKUe CBOICTBA, OMyUYEHUE U TIPUMEHEHHE.
Coenunenus kpemMHuss B mnpupone. OOmme mnpeacraBieHuss 00 OKCHIE
kpeMuusi(IV) u kpemHueBoit kuciore. CHIMKaThl, X UCIOJb30BaHUE B OBITY,
MEIWIIMHE, MPOMBINUICHHOCTH. BakHelne cTpouTeIbHbIE MaTepuabl:
KepaMHKa, CTEKIIO0, IIEMEHT, OeTOH, xkeie300eToH. [Ipobiembl OGe3omacHOro

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MAaTCPHUAJIOB B HOBCGZIHGBHOﬁ KHU3HHU

2.8

XVUMUYECKUN 3KCIEPUMEHT: HM3yueHHEe 00paslloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHCIIOTHI; NPOBEACHUE KAYECTBEHHBIX PEAKLUN Ha XJIOPHUA-
WOHbl M HaONIOJIeHHE TMPHU3HAKOB MX MPOTEKAHUS; OMbBITHI, OTpakarollue
¢bu3nyecKkne U XMMUYECKHE CBOMCTBA T'aJIOTEHOB U UX COEAMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ oOpa3lamMu XJIOpHI0B
(rajoreHuI0B); O3HAKOMJICHHE C oOpaslmamMu cepbl M €€ COeAMHEHUSIMU
(BO3MOKHO ~ HCIIOJIb30BaHHE BHJIEOMATEpUaANIoB); HaONIOeHUEe TMpolecca
oOyrnuBaHusl caxapa Ioj JACHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHMCIIOTBHI;
U3yueHHe XMMUYECKHX CBOMCTB pa30aBIEHHOH CEpHOM KHUCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uOH W HaOMIOJIeHue Npu3Haka eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PM3NYECKHMMHU CBOMCTBaMHU a30Ta, ¢ochopa U ux
coeTMHEHUN (BO3MOXKHO UCIOJB30BaHUE BHJEOMAaTEepHaNIOB), oOpa3LaMu
a30THBIX M (HocPOpHBIX YIO0OpEeHuil; nmoryueHune, coOupaHue, pacrio3HaBaHUue U
M3y4YEHUE CBOWCTB aMMHaKa; IPOBEICHHE KAaYECTBEHHBIX pEaKIUHd Ha HOH
aMmMoHUS U ¢ochaT-MOH W HU3yYCHHE TNPU3HAKOB HUX MPOTEKAHMA,
B3aUMOJICCTBUE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BMJIEOMATEPUAIOB); H3YYEHHE MOJENEH KPUCTAIUIMUECKUX
pewéTok anmasa, rpaduTa, (QyUIepeHa; O3HAKOMJIEHHE C IPOLECCOM

azcopOLUU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOHCTBOM




POTHBOra3a; MOJy4YeHHE, COOMpaHHe, paclo3HAaBaHHE M HM3yUeHHE CBOWCTB
YIJEKUCIOro rasa; IPOBEICHHWE KAaueCTBEHHBIX pEaKIUil Ha KapOoHAT- U
CHWJIMKAaT-UOHBbl U M3Y4YEHHE IPHU3HAKOB HMX IPOTEKaHMs; O3HAKOMIIEHHE C
IPOAYKIMEN CHUIMKATHON MPOMBILIUIEHHOCTH; PEIIEHUE 3KCIEPUMEHTAIbHbIX

3aJa4 110 TEMC «Baxneinne HeMeTaIIbl U UX COCAUHCHUA»

MeTamisl 1 BX COCIMHECHUA

3.1

OO0mias xapakTepUCTUKAa XUMHYECKUX JJIEMEHTOB — METaJUIOB HA OCHOBAaHUHU HMX
nonoxkeHus B llepuoamyeckoir cucteMe XuUMHUYECKHX djemeHToB .M.
MenneneeBa u crpoeHust aToMoB. CTpoeHre MeTauioB. Metainieckas CBsizb U
METAJJIMYECKass KpUCTAUIMYECKas pemeTka. DJIEKTPOXUMUYECKUH  psia

HaIpSOKEHUN METAJUIOB

3.2

Ou3nyecKkue U XUMUYECKUE CBOWCTBA MeTauioB. O0ImuMe criocoObl MOTy9ICHUS
MeTaisioB. [loHsaTHEe 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CrutaBsl (CTaslb, YyTYH, JFOPATIOMUHUHN, OPOH3a) U MX IPUMCHEHUE B

6I>ITy W IMIPOMBIIIIICHHOCTH

3.3

[llenounsle Metayuibl: nojnoxeHue B Ilepuoanueckoil cucrtemMe XUMHYECKHX
anementoB [I.M. MenneneeBa; cTpoeHHEe MX aTOMOB; HaXOKICHHUE B MPHUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUABI HATpUs M Kanus. [IpuMEHEHHe IIENOYHBIX METAIOB M HX

COEIUHEHNN

3.4

[IlenoyHO3EMENBHBIE  METAUIBI  MarHMii M KajJbLMil: IIOJOKEHUE B
Ilepnonnueckoii cucreme xumudeckux ieMeHToB .M. Menneneesa; crpoenue
X aTOMOB; HAaXOXJEHHE B mnpupoge. Puznueckue M XHMHUYECKUE CBOMCTBA
MarHusi U Kanpliusa. BaxkHeilmme coeanHEHUs! Kaablus (OKCHI, TUIPOKCH]I,

conu). JKEcTkocTh BOBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

AmoMmuHui: nonoxeHue B [lepuonnueckoil cucreMe XMMUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aTOMa; HAaXOXJEHHE B npupoje. dusznueckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUS. AMGBOTEpHBIE CBONCTBA OKCHA U THAPOKCHIA

AJIIOMUHUA

3.6

Keneso: nonoxenue B [lepuognueckoil cucreme XuMuyeckux 3meMenToB 1. 1.
MeHnneneeBa; CTpOEHUE aTOMa; HAaXOXIEHHWE B mnpupoje. Duzndeckue u
XUMHUYECKHE CBOWCTBaA kene3a. Okcuabl, rujipokcuasl u conu xeneza(ll) u

xkene3a(Ill), ux cocra, CBOMCTBA U MOTyYCHHE

3.7

XUMHUYECKUH HKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METaJJIOB U CIUIaBOB,

X (U3NYECKUMHU CBOWCTBAMHU; M3yU€HHE PE3yJbTaTOB KOPPO3UH METAJUIOB




(BO3MOYHO MCIIOJIb30BaHUE BIIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJa KallbllUd W HATpus C BOJAOH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMaTEPHUAJIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI; MpOLIECca TOPEeHuUs
JkKeles3a B KUCIOpoie (BO3MOXKHO HCIIOJIb30BAHUE BUACOMATEPUATIOB); TIPU3HAKOB
MPOTEKaHUs KaYeCTBEHHbIX PEaKIUi Ha MOHBI (MarHus, KaJbLWs, aJIFOMHHHUS,
uuHka, sxenesa(Il) u sxeneza(lll), menu(Il); HabmogeHne U onMcaHue MPOLIECCOB
OKpalllMBaHUsl IJJaMEHHM HMOHAMHU HATPUsl, KaJluig M KalblUs (BO3MOXKHO
UCIIONIb30BaHUE BHJICOMATEPHANIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCUA aTIOMUHUS U TUIPOKCHUJA IIMHKA; PELICHUE KCIEPUMEHTAIbHBIX
3a7a4 no teme «BaxkHemme MeTaibl U

HnX COCAUHCHUA»

XHUMHS U OKpYIKarolas cpeaa

4.1

HoBsie marepuanbl u TexHonoruu. BemecTtBa U maTepuanbl B IMOBCEAHEBHOM
J)KU3HU 4YeJIoBeKa. XUMHUS U 3J0pOoBbe. be3omacHoe MCroabp30BaHUE BEIIECTB U
XUMHUYECKHX peakuuii B ObITy. IlepBas momols nmpu XUMHUYECKUX 0XKOTrax U

OTPABJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKPYKarOIIEH
cpensl I1JIK. Ponp XxuMum B pemieHUM 3Kojorudeckux mnpoodnem. [IpupogHsie
UCTOYHUKHU YTIJIEBOJOPOJIOB (Yrojb, IPUPOAHBIA ra3, HEPTH),

MPOJIYKTHI UX MEPEePadOTKH, UX POJIb B OBITY M POMBIIIUIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC O6p8.31_IOB MaTcpHraIoB (CTCKJIO, CIIJIaBbI

MCTAaJIJIOB, TIOJIUMCPHBIC MaTepI/IaJ'IBI)




INPOBEPSEMBIE HA OI'D ITIO XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NPOBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa30oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanusi Ha ocHoBe ®I'OC

1

IIpencrasnenue:

11

O II03HABAEMOCTH SIBIICHHUH IMpupoabl, IMOHHMAaHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOacTu COBPCMCHHOT'O
CCTCCTBO3HAHHA, KOMIIOHCHTAa 06]1_[6171 KYJIbTYpbl H HpaKTH‘ICCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBHAX COBPCMCHHOI'O O6HICCTB3,;

IMOHUMAHHEC MECTAa XUMUHU CPEIU APYIUX CCTCCTBCHHBIX HAYK

12

O HAY4YHbIX MCTOJAaX IO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCHICCTB U HU3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHUC  HCIIOJIb30BATh MOJCIM  AJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

13

0 cdepax mpodeccHOHATBHON 1eATEIbHOCTH, CBA3aHHBIX ¢ XUMHUEH U
COBPEMEHHBIMH TEXHOJOTMSIMM, OCHOBAaHHBIMM Ha JIOCTH)KEHUSAX
XUMHUYECKONH HayKH, YTO TMO3BOJUT OOYyYarolMMCsl paccMaTpuBaTh
XUMHIO Kak cepy cBoeil Oyayieit npodeccnoHaabHON AesTeIbHOCTH
U clenaTb OCO3HAHHBIM BBIOOP XMMHUHU Kak MPO(UIBLHOTO IMperMera

MIPU TIEPEXO0/I€ Ha YPOBEHb CPEIHEro 00IIero 00pa3oBaHUs

BnageHne cucteMoil XHMHYECKHUX 3HAHHUM H YMCHUC TNPUMCHSATH

CUCTEMY XUMHUUICCKHUX 3HaHPII>i, KOTOpas BKIIIOYACT:

2.1

BaKHEUIIINE XUMHUYECKHE IIOHATHSA: XUMHYECKHH DIIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, ITPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOIHAS U
HEOJHOPOJIHASI CMECh, OTHOCUTEJIbHBIE aTOMHAasi W MOJIEKYJIIpHas
MaccChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHME, COJb (CpemHss), XUMHYECKas
peaKkius, pPEeaKIuu COCIUHECHMS, PEaKIMH PA3JIOKEHHUS, PEaKIUU
3aMeIIeHMs], PEeaKIM OOMeHa, TeTUIOBOW 3(PGEKT peaklnu, dK30- H
SHIOTEPMUUYECKHE PEAKIIMH, PACTBOP, MAcCoBas JOJS XHUMHYECKOTO
3JIeMEeHTa B COCIMHEHUH, MACCOBAasi 10151 ¥ IPOLIEHTHASI KOHLIEHTpaIUs

BCIICCTBA B paCTBOPEC, AP0 aTOMa, BHCKT”pOHHBIfI cliout aToMa, aTOMHasd




opbutanb, paadyc aroma, BaJEHTHOCTb, CTENEHb OKHCICHHS,
XUMMYECKAs CBS3b, JJIEKTPOOTPULATEIILHOCTD, ITOJISIPHAS U HETIOJIpHAs
KOBaJCHTHAas CBfA3b, MOHHAs CBs3b, METaJUIMYEeCKass  CBs3b,
KpUCTAJITIMYECKasl pemérka (aToMHas, WOHHAas, MeTajuInyeckKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHUOH, DJIEKTPOJIUT M HEIJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT JUCCOLMAIMS, pPEaKIMd HOHHOrOo OOMEeHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMHM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHUCICHHME M  BOCCTAHOBIIEHUE, DIJIEKTPOJIU3,
XMMHYECKOE paBHOBEcHE, OOpaTUMble M HEOOpaTHMbIE peakluy,
CKOpPOCTb XMMMYECKOM peakuuu, kKaraimsartop, IIJIK, kopposus

MCTalJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIararomue 3aKOHbl XWMHH: 3aKOH COXpPaHCHUSA MACCHhI,
HepI/IO,Z[I/I‘{CCKI/Iﬁ 3dKOH I[I/I MeHneneeBa, 3aKOH IIOCTOsIHCTBA COCTaBa,

3aKOH ABOTaJIpO

2.3

TEOpUHU XUMUHU: aTOMHO-MOJIEKYJISIpHAsI Teopus, Teopus

SHCKTPOHHTHHCCKOﬁ Jucconuanumn

Brnanenue ocHOBaMU XUMUYECKOW TPAMOTHOCTH, BKIIFOYAKOLIEH:

3.1

YMEHHE NPABUIBHO UCIIOJIB30BATh U3YyUEHHBIE BEIECTBA U MAaTEPHAJIbI
(B TOM unciie MUHEpaIbHbIE YA00PEHNUs, METAJJIBI U CIUIABbI, TPOJYKTHI
nepepadoTKH  NPUPOAHBIX HMCTOYHUKOB  YIJIEBOAOPONOB  (YIJId,
INPUPOJHOTO Ta3a, HEPTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MPOM3BOJICTBE U MIOHUMAaHUE 3HAYECHUS )KUPOB, OCJIKOB, YIJIEBOAOB IS
OpraHu3Ma 4eJOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHHUE BEILIECTB U
XUMHUYECKHX IMPOLIECCOB HAa OPraHU3M 4YEJIOBEKA M OKPYKAIOLIYIO

MIPUPOIHYIO CpETy

3.2

YMCEHUEC HHTCTPUPOBATH XUMHYCCKUC 3HAHUA CO 3HAHUAMU OPYTUX

y4eOHBIX IPEIMETOB

3.3

HaJINYME OIbITa PA0OTHI C Pa3IMYHBIMU HCTOUHUKAMH MH(POPMALIUU
[0 XMMHUM (Hay4yHas M Hay4dyHO-TIONYJISipHasl JUTepaTypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLCHUBATH I/IH(i)OpMaHI/IIO 0 BCUICCTBAX, HX
MpeBpaliCHUAX U MPAKTHICCKOM IIPUMEHCHUU 1 YMCHHUEC UCIIOJIb30BATh

e€ It peuIcHuAd y‘Ie6H0-H03HaBaTeHLHLIX 3aJga4d

BH&I[GHI/Ie OCHOBaMH TIOHSITUHHOTO afrapara M CHUMBOJIMYCCKOI'O

A3bIKa XUMHH OJIA COCTaBJICHUS (bOpMYJ'I HCOPraHN4YCCKUX BCHICCTB,




YpPaBHEHUW  XUMHUYECKUX  PEAKIMi; OCHOBAMH  XUMHYECKOU

HoMmeHkIatypsl (IUPAC u TpuBHaibHON)

YMeHnne OOBSICHATH CBSI3b IOJOKEHHS JJIEMEHTA B HCpHO,Z[H‘ICCKOﬁ

CUCTEME C YHMCIOBBIMH XapaKTCPUCTHKAMH CTPOCHHA aTOMOB

5 XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsAn sjapa, oOIee YHucio
AIIEKTPOHOB), PACHPEACICHUEM OJJIEKTPOHOB IO HIHEPTeTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOOB, KAJTUS U KAJIbLIUS
[IpencraBienue o NEPUOANUECKON 3aBUCIMOCTH CBOMCTB XUMHUUYECKUX
AIIEMEHTOB (paguyc aTtoMa, 3JIEKTPOOTPHUIATENbHOCTh), MPOCTHIX U
6 CJIOKHBIX BELIECTB OT IIOJIOKEHUS DJEMEHTOB B Ilepmonnueckon
cucteMe (B ManblXx NEpUOAAX U  TJIaBHBIX
MOATPYIIax) U 3JICKTPOHHOTO CTPOSHUS aToMa
7 YMeHue KinaccCupuIupoBaTh:
7.1 XUMHYECKHUE HJIEMEHTHI
7.2 HEOpPraHMYECKUe BELIeCTBA
7.3 XUMHUYECKHE PEeaKIIUU
8 YMeHue onpenensiTh:
81 BaJICHTHOCTh M CTCIICHb OKHCICHUS XUMHUYECKHX DJJIEMEHTOB, 3apsil
' HOHA
82 BUJ XUMHYECKOH CBSI3M W THI KPUCTAIUTMUECKOH CTPYKTYpHI B
' COCIIMHEHUSX
8.3 XapakTep CPebl B BOAHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHUH)
8.4 OKHUCJIUTEITh U BOCCTAHOBUTEITH
9 YMeHue XxapakTepu30BaTh GUINICCKUE U XUMHUIESCKHE CBOHCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, 030H, BOAOPO], rpadut, anmas,
9.1 KpeMHU#, a3or, ¢ocdop, cepa, XJIop, HATpUN, Kaauil, MarHUi,
KaJTIBITUH, ATFOMUHUMN, KeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPOJ, CEPOBOOPO]I, OKCUIBI U THAPOKCHABI MeTaiioB [—11A
92 rpynn, amomunus, meau (1), nmnka, xemeza (II m III), oxcumsl
' yraepoaa (II u IV), kpemuus (IV), azora u pocdopa (III u V), cepw
(IV u VI), cepuucras, cepHas, a30THUCTas, a30THasl,
dbocdopHas, yronpHasi, KpeMHUEBAsT KUCIIOTA U UX COJIH)
9.3 IIPOTHO3UPOBaTh M XapaKTEepu3oBaTb  CBOWMCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT UX COCTaBa U CTPOCHHA, ITPUMCHCHHUC BCUICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTB ITPOTCKaHUA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B pa3JIMYHBIX YCJIOBUAX

VYMeHue cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPaBHCHHA pCaKHHﬁ, B

10
TOM YHUCJIE:
10.1 peakiuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIMA
103 WUTIOCTPUPYIONINX ~ XUMHUYECKHE CBOWCTBA WM3YYCHHBIX KJIACCOB
' (rpymi) HEOPraHMYECKUX BEILECTB
104 MOITBEP K IAOIIUX T€HETHIECKYIO B3aUMOCBSI3b MKy HUMH
11 YMeHue BEIUUCTSTH (IPOBOIUTE PACUEThI):
111 OTHOCHUTEJIHYI0 MOJIEKYJISIDHYI0O ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JOJIIO XHMUYECKOTO JIEMEHTa B COSAMHEHUH
11.2 MAaCCOBYIO JOJIFO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEILIECTBA M €r0 Maccy, 00beM ra30B
114 [0 YPaBHEHUSAM XHUMHUYECKUX PEaKIHd M HAXOAUTh KOJHMYECTBO
' BEIIECTBa, 00bEM U MacCy PeareHTOB WM MIPOAYKTOB PEAKIIUN
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH METOJIaMU Hay4YHOTO MO3HaHUs (Ha0II0IeHe, U3MEPEHNE,
121 AKCIIEPUMEHT, MOJICITUPOBAHNE) TIPH H3yUECHUH BEIICCTB M XUMHUSCKUX
' ABIIEHUHN; yMeHHue CchOpMyIHpOBaTh MPOOIEMY H
MIPETIOKUTE Ty TH €€ PeIICHUS
129 0e3omacHOM paboOThl ¢ XUMHUYECKUMH BEIIECTBAMHU, XUMHUYECKOU
' MOCYJ10¥ 1 1ab0paTOPHBIM 000pyI0BaHUEM
npaBujaMu 0€30MacHOT0 0OpaIleHUs C BEIIECTBAMU, UCIIOIh3YyEMBIMHU
B TMOBCEHEBHOM JKU3HH, MPAaBUIaMH MOBEICHUS B LIEISIX cOepeKeHuUs
193 3JI0pOBbSl M OKPYXAIOIIEH NPUPOJHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACUCTBHUS HA >KUBBIE OPTaHU3MBI OMPEICNEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS W MPEAOTBPAIICHUS WX BPEIHOTO
BO3JEICTBUS
13 Hannuue mpakTHYeCKHX HABBIKOB TUTAHWPOBAHHS W OCYIIECCTBIICHUS
CIIETYFOIIMX XUMHYECKHX IKCIICPUMEHTOB:
131 W3YYCHHE U OMHCaHNEe (PU3MUYECKUX CBOICTB BEIIECTB; O3HAKOMIICHHUE

C (1)I/I3I/I‘ICCKI/IMI/I n XUMHYCCKUMH SIBJICHUSIMH, OIIBbITHI,




WUTIOCTPUPYIOIINE MPU3HAKY MPOTEKAHUS XUMUYECKUX peaKIuil

13.2

U3y4eHHe Crloco00B pa3eeH st cMecel

13.3

NOJTy4eHHE KHCIOPO/Ia U U3yYCHHUE ero CBOMCTB; MOJMYYCHUE BOJIOPOIA
Y U3yYEHHE €T0 CBOMCTB; MOIy4YCHHUE YTIIEKUCIIOTO T'a3a U H3yYCHHE E€ro

CBOﬁCTB; IMOJIYUCHHUEC aMMHaKa U U3YyYCHUE €TI0 CBOICTB

13.4

MPUTOTOBJICHHE PACTBOPOB C OMNpENENEHHOM MaccoBOW aosei

PacTBOPEHHOIO BEIIECTBA

135

MIPUMEHEHHE WHUKaTOPOB (;makmyca, METHJIOpaHKa U
denondranenna) ans onpeneseHHs] XapakTepa cpeibl B pacTBOpax

KHUCJIOT U LIeJIouei

13.6

WCCIICIOBAHUE M ONHUCAHHE CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3JIMYHBIX KJIACCOB; U3YYEHHUE B3AMMOJACHCTBHS KUCIIOT C METAJJIAMH,
OKCHJAaMU  METauIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBAHMSIMH, COJISIMHM; T[OJIYYEHHE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOIO MeTajula JpyrMM U3 pacTBopa  COJIM;
UCCIIeIoBaHNe aM(OTEPHBIX CBOKMCTB THAPOKCHIOB ATIOMHUHHS H

[IUHKA

13.7

PEHICHUC SKCICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNn4CCKuX COGHHHCHHﬁ)}; <<3J'I€KTpOJ'H/ITI/I‘-I€CKa$I
JAUCCOLIM AL «Baxneimyue HeMETalIbl U HX COCAUHCHUA» ,

«BaxHeHIle MeTAIJIbI U UX COEQUHEHUSD)

13.8

XAMUYECKHE IKCIIEPUMEHTHI, WJLTIOCTPUPYIOIITHE TIPU3HAKU
MPOTEKAHUS PeaKIMii MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIMU Ha
MPUCYTCTBYIOIIME B BOJIHBIX PacTBOpax HOHBI: XJIOpUA-, OpOMHUI-,
noaua-, cyardar-, pocdar-, kKapOOHAT-, CHIIMKAT-AaHUOHBI, THUIPOKCHU]I-
HOHBI, KATHOHBI aMMOHUS, MAaTHUS, KaJIbLMs, aJIOMAHUS,

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

14

VYmenue:

14.1

NpeACTaBIAAITE  PE3YyJIbTATBI  SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(I)I/IKOB n TaGJ’II/ILI " BBIABJIATH SMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATh CBA3H MEXY peaIbHO HAOII0JaeMbIMU XUMUYECKUMHU
SABJICHUSIMU U IIPOLIECCAMM, IIPOUCXOIAIIMMH B MAaKpO- U MUKPOMUDE,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHDB 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA
1 [lepBoHayaIbHBIE XUMUYECKUE TTOHSATHUS
11 YucTele BemecTBa U cMmecu. CriocoObl paszieneHus cMecei
19 ATOMBI U MOJIEKYJIBL. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI  XUMHUYECKUX
' 31eMeHTOB. [IpocThie U ciloKHbIE BELIECTBA.
13 Xumuyeckast popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX JIeMEHTOB. CTENeHb
' OKHCIICHUSA
3aKkOoH TOCTOSIHCTBa cocTaBa BemlecTB. OTHOCHTENbHAsE aTOMHas —Macca.
14 OTtHOcuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XUMUYECKOIO 3JI€MEHTa
B COCIMHEHUU
15 KomuyectBo BemiectBa. Moibs. MousipHas macca. MosIpHBIE 00BbEM Ta30B.
' B3anMocBs3b KOITMYECTBA, MACCHI M YHACIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 dusnyeckue U XUMUYECKUE SBJICHHS. XUMUYECKasl PEeakius W e€ MPU3HAKU.
' 3aK0H COXpaHEHMsI MaCChI BEIIECTB. X UMUUYECKHE YPAaBHEHUS
5 [lepnonnueckuii 3akoH u llepuonnueckas cucTeMa XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB
Ilepnoanueckuii 3akoH. [lepuonnueckas cucrema XuMA4YeCKuX 3j1eMeHToB 1. 1.
2.1 MenpneneeBa. [leproasl u rpynnsl. PU3UYECKHI CMBICT HOPSAIKOBOIO HOMEPA,
HOMEPOB MEPUOJIa U TPYNIBI JIEMEHTA
Crpoenue aromoB. CoctaB aToMHBIX saep. M3oromnbl. DnektpoHsl. CTpoeHue
2.2 DIIEKTPOHHBIX  000JO0YeK aTOMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuoanueckoii cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIHLHOCTH,
2.3 METaJUTMYECKUX U HEMETALTHYECKUX CBOMCTB) U UX COSTMHEHUI B COOTBETCTBUH
C TIOJIO)KEHMEM HJeMEHTOB B llepuonnueckoi cucreme u
CTPOEHUEM UX aTOMOB
3 CtpoeHue BemecTBa
Xumuueckass cBsi3b. KoBajieHTHast (mOJsipHass W HEMOJISIpHAsl)  CBSI3b.
3.1 DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  3JeMeHTOB.  MoHHast  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl  KPUCTAJUIMUECKUX  PEHIETOK  (aTOMHasi, WOHHAs, METaJuIn4yecKas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMUECKOW PEIIETKH M BHUJIA

XUMHUYECKOHN CBA3U

Baxwneimue IpeACTaBUTCIIM HECOPraHMYCCKUX BCHICCTB. Hemeranner u nx

COCAMHECHUS. Merannsl 1 uX COCIUHECHUA

41

Krnaccudukamuss ¥ HOMEHKIAaTypa HEOPraHHMYECKHX COCIMHCHUIH: OKCHIOB
(coeoOpasyrolue: OCHOBHEIE, KUCIOTHBIC, aM(DOTEPHBIC) H HECOIEO0Pa3yIOIIHE;
OCHOBaHHIA (ménoun u HEepPacTBOPHMBIC OCHOBaHHS); KHCIIOT
(kuciopoacoAepKale W OCCKUCIOPOJHBIC, OIHOOCHOBHBIE U

MHOTOOCHOBHBIEC); COJICH (CPETHUX U KHCIIBIX)

4.2

®u3nYecKue W XUMUYECKHE CBOMCTBA IPOCTBIX  BELIECTB-HEMETAJLIOB:

BOJIOPO/Ia, XJIOpa, KUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

du3znyeckue M XUMHUYCCKHE CBOMCTBA MMPOCThIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Mariusi U KaJblUs, aJJFOMHUHUS, KCJIC3d. 9J'ICKTpOXI/IMI/I‘ICCKI/II71

paa HaHpH)KeHI/Iﬁ MCTalJIO0OB

44

dusnyeckrue ¥ XMMHUYECKUE CBOMCTBA BOAOPOIHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHAKa

4.5

dusnyeckue U XUMHUUYECKHE CBOMCTBa OKCcHaoB HemeTamios: cepbl (1V, VI),
asora(Il, 1V, V), docdopa(lll, V), yriepona(ll, V), kpemuus(IV). [onayuerne

OKCHJOB HEMECTAIIIOB

4.6

Xumunueckue cporictBa okcuaoB: MeramwioB |A—-IIIA rpynn, nunka, meau(Il) u

xenesza(ll, I1I). [TomydyeHne oKCHIOB METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAaHUN M aM(OTEPHBIX THAPOKCHIOB (Ha MpuUMepe
TUAPOKCUAOB  QIIOMUHUS, JKene3a, UuHKa). [lomyueHue oOcHOBaHUN U

aM(pOTEepHBIX THAPOKCHU/IOB

4.8

OO0ue XMMHUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOAHOM, CEpOBOJOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOHU, (pochopHON, KpemMHHUEBOU, yroiapHOU. OcobObie
XMMHYECKHE CBOMCTBA KOHUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

ITomyuyenue kucior

4.9

OO01re XuMHYECKUe CBOWCTBA cpeAHuX cotieil. [lomydenue comneit

4.10

HOJIy‘{CHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOJAOpOAA, KHCIOpOJd, aMMHaAKa,

YTJICKHCIIOTO Ta3a B J1abopaTopuu

4.11

[Tomyuyenne ammuaka, CEpHOM W a30THOM KHUCIJIOT B MPOMBINIIEHHOCTH. OO01IHe

CIIOCOOBI MOJIYUCHHA METAJIJIOB




4.12

I'eHeTmyeckas CBA3b MCXKIY KilaCcCaMU HCOPraHU4CCKUX COG)II/IHGHI/II\/'I

XUMHUYECKUE pEaKIIUU

5.1

Knaccugukarus XuMHUECKUX peakluii 0 pa3InYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBYy YYacTBYIOIIMX B PEAKLMU BELIECTB, MO TEIIOoBOMY 3(ddekry, nmo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

TennoBoii 3 PeKT XUMUIECKON peakliuy, TEPMOXUMHYECKUE YPaBHEHUS. DK30-

Y SHJOTEPMUYECKHE peaKIUU. TepMOXUMHUYECKUE YPABHEHHUS

5.3

OKHCIUTEIFHOBOCCTAHOBUTCIIHHEIC pCaKknuu. OKuCIMTEIM U BOCCTAHOBUTEIIH.
Hpoueccm OKHCJICHHUA n BOCCTaHOBJICHUSI. BJ'ICKTPOHHHﬁ OaJtaHc

OKHUCIINTSILHOBOCCTAHOBUTEILHOM pcaKkunun

5.4

Teopust HIEKTPOTUTHYECKON nucconmanuu. KatuoHbl, aHHOHBI. DIIEKTPOIUTHI U

HEBJICKTPOJIUTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTHI. CrerneHb Jucconuanun

5.5

Peakiiuu monHoro oOMeHa. YcCIOBHS NMPOTEKaHUS PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIE U COKPAIlEHHBIE HOHHBIC YPABHEHHUSI PEAKUI

XuMus u OKpYyJKarouiaga cpeaa

6.1

BemecTtBa u MaTtepuaisl B IIOBCEJHEBHOM JKU3HU 4YenoBeka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKHX PEaKIuil B jaboparopuu U OBITY.

HepBafl MmoMoupb IMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XUMHUYECKOE  3arps3HEHHE  OKpYyKawmed cpenbl  (KUCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeIOTBpaIeHUS
[IpenenbHast nomyctumasi koHueHTpauus BemectB (IIJIK). Ponp xumum B
pElIeHUH DKOJIOTUYECKUX MpoOJeM. YCHIIEHHE MapHUKOBOTrO d(ddekra,

pa3pyiieHne 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ota, Gocdopa, yriepoaa, KpeMHHUSI U UX COCAUHEHUU B
OBITYy, MEIWIIMHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xo3siiictBe. [IpuMenenue
METAJIJIOB U CIJIaBOB (CTalb, YYTyH, TIOPATIOMHHHNA, OpoH3a) B OBITY H

MMPOMBIINIJICHHOCTH HUX COG}II/IHCHI/Iﬁ. Tloustue o KOppO31Hu METAJIJIOB, OCHOBHBIC

CIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpuposHble MCTOYHHKHU YIJIEBOAOPOJOB (yrojib, MPUPOIHBIA Ta3, HEPTb),

MPOIYKTHI UX MepepadoTku (OCH3MH ), KX POJIb B OBITY U POMBIIIJICHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpTraHU4YCCKUX BCHICCTBAX KaK O COCAWMHCHUAX
yriepoaa (MeTaH, 9TaH, 3THUJICH, alICTHUJICH, 9TAHOJI, ITIMICPUH, YKCYCHAA KI/ICJ'IOTa).
ITousiTe 0 OMOJIOTHYECKU BaXKHBIX BCIICCTBAX: JKUPAX, 6em<ax, YIieBoax — v ux

POJIA B )KU3HU YCITIOBEKA




Pacuérrr:

7.1 1o popMyJIaM XUMHYECKUX COCTUHEHUI
1.2 Macchl (MacCcoBO¥) 10JIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPABHEHHSIM




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumust. 8 kimace: yued. uist o0meoopaszoBatenbHbIX yapexaeauii / O.C.
I"abpuensH. - 5-¢ uznanue, nepepadorannoe — Mockaa «IIpocserienue» ba3osiii
YPOBEHB

Xumus. 9 knace: yue0. i o0meoopaszoBaresbHbIX yupexaenuii / O.C.
I"abpuensH. - 6-¢ uznanue, crepeotTunnnoe — Mockaa «IIpocsenienre» bazoBblii
YPOBEHb

METOANYECKUE MATEPHUAJIBI VIS YYUTEJIA

1. T'abpuensn O. C., Bocko6oiinukosa H. I1., flmrykoBa A. B. HactonbHas kaura
yurTens. Xumus. 8 Ki1.: Meroauueckoe nmocodue. - M.: llpoda, 2021.

2. 'abpuensn O. C., SAmykoBa A. B. Terpaap st 1a00paTOpHBIX OMBITOB U
npakTuaeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumusi. 8 kimaccy.
M.: dpoda, 2022.

3. N'abpuensn, O. C. Metoaunyeckoe nocodue k yueounky O. C. ['abpuensina
«Xumus». 8 kinacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 109.

4. T'abpuensu, O. C. Metonuueckoe nocooue k yueonuky O. C. ['abpuensina
«Xumus». 9 kimacce / O. C. I'abpuensta. — M. : [Ipoda, 2021. — 108.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru I'azeTta « Xumusi» u cailT 1uis yuurtesst «51 uay Ha ypok
XUMUH»

http://him.1september.ru Enunas komnexius LIOP: [TpenMeTHast KOJICKITHS
«XUMUD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
skcniepuMenThl: xumusi. Komnekuust Poccuiickoro o6mieo0pa3oBaTeabHOTO
noprasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://www alhimik.ru Becepoccuiickast omumIiraa mKoJIbHUKOB [0 XUMHU
http://chem.rusolymp.ru Opranndeckast XMMUs: SJIEKTPOHHBIN YISOHHK 151
CpPEIHEH IIKOJIbI

http://ww.chemistry.ssu.samara.ru OCHOBBI XIMHUU: SJIEKTPOHHBIA YIEOHHK


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/







