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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanmu.

[Iporpamma 1mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MIPEAMETHOE CoJIepKaHue,
peayCMaTpUBACT pacOpeieieHne €ro Mo KilaccaM M CTPYKTYpUpPOBaHHUE MO
pazgenaM M TeMaM MpOrpamMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEePUCTUKHU CoZepKaHuUs, PEKOMEHIyEMYIO
MOCJIEIOBATEILHOCTh ~ M3YYEHHUS] XUMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpYyEeMble XUMHUEU MPENCTABICHUS O B3aUMOIPEBPAIIECHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

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

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOydJarommXxcs, HABBIKOB WX CaMOCTOSITENIbHOW Yy4eOHOW  JeATeIhHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IVISIIa HA €AUHCTBO MTPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



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

JlanHble HampaBieHUS B OOYyYEHHUM XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIOUUMUCS CHCTEMBbI TEPBOHAYATIBHBIX TMOHATHM XUMHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona k e€ uzyudeHuto. CojaeprkaHue CKIIQJbIBAETCA M3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

—Ilepnoanueckoro 3akoHa /[. I. MeHneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

—y4€HHS O CTPOEHHUH aTOMa U XUMHYECKOM CBSI3H;

—MpeNCTaBleHud 00 DIEKTPOJUTUYECKON AMCCOLIMALMMA  BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMATPUBAIOTCA HA OCHOBE 3MIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyXKaloumi MUpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KYJBbTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TO3HAaHWS TPU HW3YYCHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
IIOBCEHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

—popMUpOBaHWE WHTEIUIEKTYyadbHO pAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHHH,
CIIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KHU3HU;

—HaNpaBJICHHOCTh  OOyYeHHSs  Ha  CHCTEMaTH4eCKoe  MPHOOIICHHE
O0yJarolIMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—o0ecreyeHue yCcIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYarOIUMUCS
OTbITa PAa3HOOOPA3HOU NEATEITHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

—(popMmupoBaHue oOmiel  (QyHKIMOHANIBHOM M €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

—(popMupoBaHue |y  0OydaloImUXcsl T'yMaHUCTHUYECKUX  OTHOLICHHH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

—pa3BUTHE MOTHBAIMM K OOYUYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib X¥MMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYeCKue HyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumnueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XMMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Moisib. MonsipHast Macca. B3auMocBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUYECKHUE SBJICHHUS. XUMHUUECKasl peakius U e€ MpPU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMu4eckue ypaBHenus. Krnaccuduxanus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYeCKUX CBOMCTB 00pa3lloB HEOPraHWYECKMX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peaklMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHWUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

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



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpuuM U MPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTr0 3 ekTa, pa3pyiieHue 030HOBOTO CIIOSI.

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

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

®dusznyeckue CcBoOMcTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4elloBeka. KpyroBopoT Bojbl B MPHUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

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

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

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousunveckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (moxkapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpOJia (ropeHue), B3aumMojacicTBUE Bojaoposa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOIIb, WCCJIEIOBAHHE OCOOCHHOCTEW PACTBOPECHHSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue  oOpas3lOB  HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METa/la APYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

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

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

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

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. 1. MenpeneeB — y4yé€Hbli U
rpaXkJIaHUH.

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

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHNUS ).

Mexcnpeomemmunle ceéa3u



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

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

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

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtugpocdepa, MHUHEpalbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

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

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

Knaccudukaims XuMUYecKUX peakiuii Mo pa3IuvHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIUH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

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

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

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHWYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca AWCCOLMALUMU KHUCIOT, IIEJIOYEd U CoJier
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

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

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne M (pU3MvYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (QuU3NYECKHe © XUMHUYECKHME CBOWCTBa (00Omme Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpoOJE. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTEIICHU OKUCIEHHS. A30T, pacIpoOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMUUeCKoe 3arpsi3sHEHNE OKPYKaroIIeH cpelibl COeITMHEHUSIMH a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusnuecKkue U XUMUUYECKHE CBONCTBA,
nosydenue. Mcnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pESHMIA.

O6mas xapaktepucTtuka amemMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCUabl yriepoja, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rn00anbHOTO TMOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ ColM, X (PU3NIYECKUEe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHITHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCAMHEHUIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTUYECKN BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YIJIeBOJaX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuge kpemuust (IV) u kpemuueBoi kuciore. CUIMKaThl, UX HCIOJIb30BAHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJIB30BAHUE BHICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, MH3YyYCHHE XUMUUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3laMu a30THBIX U (HOCHOPHBIX YyAOOPEHH, MOydeHHe,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCITOJIb30BAHHE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTanibl M UX COeIMHEHUS

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

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



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB H  HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmme coequHeHHs KaiblUs (OKCHUIl, THUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aIFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIpOKCU bl U conu xkenesa (1) u sxenesza
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMI HAa WOHBI: MarHus, KaJblLUs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIICHNUE YKCIIEPUMEHTAJIbHBIX 3a]a4 110 TeMe «BakHeunmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

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

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmuoie ceazu



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAY4YHBIH (DAaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIIHU]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIMYWHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC IOPOJIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



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

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTalOTCs B XOJle OOy4EeHHs] XMMUU B €IMHCTBE Y4YEOHOU H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYalOIIKUXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXAalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA W
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4YEeCKOro BOCIMTAHUA:

LEHHOCTHOT'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHM B IKWU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
MEPEIOBBIX JOCTMXKEHUSAX U OTKPBITHUSIX MHUPOBOM M OTECYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIENOBATEIbCKOM, TBOPYECKOM M JIPYrHUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIM B Tpolecce ITOW Y4YEeOHOUM JeATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHUYECKHE IPEICTABICHNUS O BEIIECTBE M XUMHUYECKOM PEaKIHUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4yeOHBIMU TEKCTaMHU, CIPABOYHOU



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHUSI),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u TpyJa pa3IMuHoOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUs, IOHUMAaHUE LEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBmJI 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYyaIUAX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTeW WX PELICHUs MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHf,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHHS OTIEIbHBIX (DaKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUSI (MHIYKTHUBHBIC, ICIYKTUBHBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYecKass ¢Gopmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIuu,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI JJi1 (POPMUPOBAHHS TUIIOTE3BI IIO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, PopMyIUpoBaThH 0000IIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM NPEACTABICHUS, MOTYy4YaeMYI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLUIMX JAHHBIX, HEOOXOAUMBIX [JIsl BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (pOpMyY IpeacTaBlieHrus HHOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JIESITENIbHOCTH MH(GOPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CyXJIeHHus, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH JeATEeIbHOCTH, IUIAHHPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEUCTBUUA MPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATBI

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



NeUCTBUM, creuudpuueckue s TOpeAMETHOM ob0macth  «XUMHS», BHJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YYaIOIIUXCS YMEHUI:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PACTBOP, MAaccoBas JIOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

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

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJICHTHAass W HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

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

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



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacrnpeereHle uX 1Mo 3JEKTPOHHBIM CIIOSIM);

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

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs ONUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYHUCIISIT OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJISIPHYKO MAaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMAaTH3aluio, Kiaccuukaiuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ IpaBUJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCyIod |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), IPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

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

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAasd
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYID CHUMBOJHUKY JUISI COCTaBJICHHS (Qopmyl
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHWCHIBATH M XapaKTEepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusi, KOTOpPhIE HMEIOTCS B TNEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMICTB 3JIEMEHTOB M MX COEJUHEHUI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

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

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

COCTaBJSITb YPaBHEHHUS JJIEKTPOJIMTUYECKOM JHCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



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

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMEHTa 1o (dopMyle
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

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

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O000IlIeHHe, CUCTEeMaTH3alllI0, BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
HaumeHoBaHue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3iesioB U TeM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Pasznea 1.1lepBoHavanibHble XUMHYECKHE MOHATUHSA
XuMusi — BaxkHast
11 00J1aCTh €CTeCTBO3HAHUS 5 5 bubnuorexa [JOK
' U IPAKTHYECKON https://m.edsoo.ru/7f41837c
JESITeTFHOCTH YeJIOBEKa
BemecTBa n xumuueckue bubnuorexa [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe I HEOPraHNYeCKNX BellecTB
51 Bosznyx. Kucnopoa. 5 bubnuoreka [JOK
' [Tousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
99 Bopopon. [lonsitue o 8 1 bubnuoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopa. PactBopbl. bubnuoreka [JOK
2.3 5 1 1
[TonsaTre 06 0OCHOBaHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCBI Bu6 OK
2.4 HEOPraHUYECKUX 11 1 1 nommoreka L{

COEIMHEHUN

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

Wroro mo pazueny 30

Paznen 3.Ilepuoanyeckuii 3akon u [lepuoanyeckasi cucrema xumnuyeckux 3j1eMeHToB /. U. MengesneeBa. CTpoenune aToMOB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6morteka [IOK

https://m.edsoo.ru/7f41837¢c

3.1 XUMHYECKUX DIJIEMEHTOB 7

. 1. Menneneena.
Crpoenue aToMa

XUMHYECKasA CBA3b.

3. OKucauTenbpHO- 8 5 bubnuotexa [JOK
' BOCCTAaHOBHUTEJIbHBIE https://m.edsoo.ru/7f41837c
peakiu
bu6mmoreka [IOK
" 15
TOTO TO pasieiy https://m.edsoo.ru/7f41837c
PezepBHOe Bpems 3 bubmorexa [TOK

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

OBILIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 08 > >



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

9 KUIIACC

HaumeHnoBanue Kosau4yecTBo 4acoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3iesioB U TeEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NnporpamMmbl padoThI padoTsI
Paszpnen 1.BemiecTBo 1 XUMHYECKHE peaKIUH
[ToBTOpEHME N
11 yrayOneHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHEBIX Pa3/IeioB https://m.eds00.ru/7f41a636
Kypca 8 Kiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 Bubamorexa [JOK
' P . https://m.edsoo.ru/7f41a636
XUMHYCCKHAX PEaKITHA
DIIEKTPOJIUTUYECKAS
13 IUCCOLINALIIHA. 8 1 1 bu6moreka [IOK
' XMMUUECKUE PEAKIIMU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro mo pazgeny 17
Paznen 2.HeMeTa/JILI M UX COeIUHEHUS
OO1as XxapakTepucTuKa
bubmuoreka [JOK
2.1 XUMHUYECKUX DJIEMEHTOB 4 1

VIIA-rpynnsl. I'anorensl

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

OOm1ast xapakTepuUCTUKA
XUMHNYCCKHUX JJIECMCHTOB

bu6mmoreka [{OK

2.2 6
VIA-rpynner. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01as XxapakTeprucTUKa
53 XUMHUYECKHX JIEMEHTOB 7 bu6moteka [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dhocdhop u ux coeTMHCHUS
OO011as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB Eu 10K
nonmoTeka
2.4 IVA- .Y 8
rpyinnm fiepoiu https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCTMHCHUS
Hroro mo pazgeny 25
Paznen 3.MeTayibl M UX COeIUHEHUS
OO0mue cBoicTBa bubmuoreka [JOK
3.1 4
METaJIOB https://m.edsoo.ru/7f41a636
Baxxuelimre MeTauibl | bubmuoreka [JOK
3.2 16
UX COCIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20

Pasznen 4.Xumus n okpyxamomas cpeaa



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

41 BemecrBa u matepuaisl B 3 bubnuorexa [JOK
' JKM3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
p st 3 bu6mmoreka [{OK
C3CPBHOC BP https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoauyecTBo yacoB
DJIeKTPOHHbIE
n Mara undposbie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
/ Bcero U3y4eHust odpa3oBaTejbHbIE
padoThI padoThI
n pecypcsl
[Ipenmer xumuu. Poss xumun B bu6moreka [IOK
YKU3HM yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILECTBA 0Oc
bu6moreka [IOK
[TonsTHE O METOJAX TIO3HAHUS B
1 https://m.edsoo.ru/ff0d22
XUMUHU
e
[TpakTrueckast pabota Ne 1
bu6mmoreka [IOK
«IIpaBmiia paboThI B 1ab0paTOpun
. 1 https://m.edsoo.ru/ff0d23
1 TIpu€MBI 0OpaIICHUS C dc
J1a00paTOPHBIM 000PYI0BAHUEM) T
bu6mmoreka [JOK
YucThie BEIIECTBA U CMECH.
. 1 https://m.edsoo.ru/ff0d26
CriocoOslI pa3aeneHus cMmecei ca
[IpakTueckas pabora Ne 2 bubnunoreka [JOK
«Paznenenue cMmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKU TTOBAPEHHOU COJIH)» c8



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

bubmuoreka [JOK

6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0d2a
6¢
XHUMUYECKHUE AIEMEHTHI. 3HAK! bubmmoreka [{OK
7 (CMMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmmoreka [{OK
8 [IpocThlie u cnokHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6moreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YICHHE https://m.edsoo.ru/ff0d2d
50
3aKoH MOCTOSIHCTBA COCTaBa
BelecTB. XumMuieckas opmysa bubmorera [JOK
10 ) pMyIa. https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB o
XUMUYECKUX DJIEMEHTOB -
OTHOcHUTENbHAS aTOMHAs Macca. bubnuoreka [JOK
11 | OtHocuTenbHAS MOJICKYISIpHAs https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 10151 XHMHYECKOTO bubmorera [JOK
12 A https://m.edsoo.ru/ff0d35
AJIEeMEHTa B COCTMHCHUHT 0c
bubmuoreka [JOK
K ecTtBa. Moib.
13 OITICCTRO Bl https://m.edsoo.ru/ff0d52
MousipHast macca
30
duszndecKkrue 1 XUMUUIECKHE bubmotera [JOK
14 https://m.edsoo.ru/ff0d37f

sIBICHUSA. XUMHUYECKas peaKkuus

a



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

IIpu3Haku U ycioBHs IPOTEKAHUS

bu6mmoreka [IOK

15 . https://m.edsoo.ru/ff0d3a
XUMHYECKUX PEaKIIni 16
3aKOH COXpaHEHMsI MacChl bubnuorexa [JOK

16 | BemecTB. XMMHUECKHE https://m.edsoo.ru/ff0d3b
ypaBHEHUA 88
Beruncienus koandecTBa, MacChl bu6mmoreka [IOK

17 | BemecTBa M0 ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEAKIIUI 08
Knaccudukanus xumuaecknx

€aKIHi (COeMHEHUS bubmorexa LOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3ioXKeHus, 3aMeIIeHUS, 4
oOMeHa) 4
M. B. JloMOHOCOB — yu€HBIii- bubnuorexa [JOK

19 | suuuknoneauct. O6o0LIIEHNE U https://m.edsoo.ru/ff0d40
CHCTEMATU3ALUS 3HAHUHI c4
Kontponbnas padota Nel o teme bubnuoreka [JOK

20 | «BemecTBa 1 XUMHUUYECKHE https://m.edsoo.ru/ff0d42
peaKLum» 90
Bosgyx — cmech razos. Cocras bu6mmoreka [JOK

21 | Bo3gyxa. Kucinopon — sneMeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
dusznYecKrue 1 XUMUYECKHE
CBOMCTBA KUCIIOPOJIa (peaKIuu bubmotera [JOK

22 P P https://m.edsoo.ru/ff0d46

OKHcIieHus, TopeHue). [lonsTue
00 oxcuaax

14



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

CriocoObI oJTy4eHHst KUCI0poia
B JabopaTopuu

bu6mmoreka [IOK

23 https://m.edsoo.ru/ff0d49
MIPOMBIIITICHHOCTH. [I[pumMeHeHue 7a
KHCJIOpOJia
TennoBoit 3¢ pexT XumMIIecKoit
peaxkiuu, IoHATHE O bubnnorexa [JOK

24 | TEepMOXMMHYECKOM YpaBHEHHH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHIOTEPMHUYECKUX 90
peaKIusx
Tonnuso (HedTh, Yroiab U METaH). bubnuoreka [IOK

25 | 3arpssHeHHe BO3IyXa, CIIOCOObI https://m.edsoo.ru/ff0d4c
€ro NpeaoTBpalleHUs 4a
[Tpaktruueckast pabota Ne 3 o
teme «[lomydyenue u cobupanue Bubmmorexa [JOK

26 https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHUE €TO )
CBOMCTBY»
Bonopon — anemeHT u nmpocToe bubnmuoreka [JOK

27 | BemectBo. HaxoxxneHue B https://m.edsoo.ru/ff0d4d
npupoje do
DOU3N4ECKUE U XUMUYECKHE bubmuoreka [JOK

28 | cBoiictBa Bojopoa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJA do

bubmuoreka [JOK
29 | TloHsaTHE O KHCIIOTaX U COJISIX https://m.edsoo.ru/ff0d50

d2



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

Cnoco0bl noJTy4eHus: BOAOPOa B

bu6mmoreka [IOK

30 https://m.edsoo.ru/ff0d4d
naboparopuu @0
[Ipaktuyeckas padora Ne 4 o Eub OK
teMe «llonydyenue u cobupanue 1 J.IHOTeKa 1
31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/JIa, U3YYCHHE €ro 9
CBOUCTBY B
MousipHblit 00BEM razoB. 3aKOH bubmiorexa HOK
32 https://m.edsoo.ru/ff0d54
ABoraapo 2e
Brruncaenust 00n€Ma, KOJIMYeCTBA
bu6moreka [IOK
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJ'[I/I'-IGCTBy BCIIIECTBA UJIN aO
00BEMY T
Brraucienust 00MOB ra3oB o
bu6mmoreka [IOK
YpaBHEHHUIO PEaKIIMKU Ha OCHOBE .
34 . " https://m.edsoo.ru/ff0d57
3aKOHA 0OBEMHBIX OTHOIIIEHUH 08
razoB T
bu6mmoreka [JOK
dusnyeckue 1 XUMHUYECKHE
35 5 https://m.edsoo.ru/ff0d58
CBOIiCTBA BObI 7a
Cocras ocHoBauuii. [lousrue 00 Bubmzorexa LIOK
36 https://m.edsoo.ru/ff0d59
WHIUKATOpax &
Bona xak pacTBOpHUTEIb.
bu6mmoreka [JOK
HaceplmeHHble 1 HEHACBIIIIEHHEIE
37 https://m.edsoo.ru/ff0d5b

PacTBOPLI. MaccoBas g0
BCIICCTBA B paCTBOPC

40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

[Tpaktuyeckas padora Ne 5 o
teme «lIpurorosienue pacTBOpoB

bubmuoreka [JOK

38 . . . . https://m.edsoo.ru/ff0d5e
C ompeenéHHON MacCOBOM J0JIeH ba
PacTBOPEHHOTO BEWIECTBA» _
KonTponsnas pabora Ne2 o teme bubmiorexa HOK
39 https://m.edsoo.ru/ff0d63
«Kucnmopoa. Bonopon. Boga» 42
o . bubmmoreka [{OK
KCHJIBI: COCTaB, KJlacCuUKaIus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4de
[Tony4yenue u xXumMu4eckue bubnuoreka [IOK
41 | cBoOWCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX OKCHUIOB 4e
bu6mmoreka [IOK
OCHOBaHUS: COCTAaB,
42 https://m.edsoo.ru/ff0d67
Kiaccudukanys, HOMEHKIATypa ca
bu6mmoreka [JOK
[TonydyeHue n XuMHUIECKUE
43 N . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHUI ca
. bubnuoreka [JOK
Kucnorer: coctas,
44 https.//m.edsoo.ru/ffOdfee
KJ1accu(uKaus, HOMEHKIIATypa )
bubmuoreka [JOK
[Tomyuenue u XxuMu4eckue
45 https://m.edsoo.ru/ffOdfee

CBOMCTBA KHUCJIOT

2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpennue): HOMEHKIIATypa,

bu6mmoreka [{OK

46 | cmocoObl MOTY4YCHHS, https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOMCTBA 74
[Tpaktuyeckas padora Ne 6.
Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
47 | 3amad o teme «OCHOBHBIE https://m.edsoo.ru/00ad9b
KJIACChI HEOPraHNYECKUX ic
COEJIMHEHUIN»
I'enernueckas cBsI3b MEXKIY bubmuorexa [JOK
48 | xIaccaMH HEOPraHUYECKHX https://m.edsoo.ru/00ad9a
COeIUHEHUN 50
O06001eHre 1 cCuCTEMaTHU3aAIHS bubmorera [JOK
49 . https://m.edsoo.ru/00ad9c
3HaAHUH
b2
KontponbHas padota Ne3 o teme bubnuoreka [IOK
50 | "OcHOBHBIE KJIACCBHI https://m.edsoo.ru/00ad9e
HEOpPraHWYECKUX COCTUHEHUN" la
[TepBbie MOTIBITKH
bu6mmoreka [JOK
KJ1accu(PUKaIuu XUMAYECKUX
51 https://m.edsoo.ru/00adof
aneMeHToB. [loHsTHE O Tpymax fa
CXOJTHBIX DJICMEHTOB _
[Tepnoaudeckuii 3aKOH 1
bubmuoreka [JOK
[Tepuoauueckas cucrtema
52 https://m.edsoo.ru/00ada5

XHMHUYECKUX 31eMeHTOB JI. H.
Menneneesa

2c



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

bu6mmoreka [IOK

53 | Ilepuoapl, rpyIIIbl, TOATPYIIIIBI https://m.edsoo.ru/00ada5
2c
C bub6mmoreka [{OK
TpoeHue atoMoB. CocTas
54 https://m.edsoo.ru/00ada3
aTOMHBIX saep. M30Tomb! 42
CrpoeHue 3IIeKTPOHHBIX
bubmmoreka [IOK
000JI0YEK aTOMOB DJIEMEHTOB
55 . https://m.edsoo.ru/00ada6
[Iepunoanueckoii cucremsl /1. U. be
MeHeneeBa -
XapaKkTepruCTUKa XUMHIECKOTO
bu6moreka [IOK
9JIEMEHTA IO €ro MOJIOKEHHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepnoanueckoii cucreme /1. U. 24
Meupeneena T
3nauenue [lepuogmyeckoro
bu6mmoreka [IOK
3aKOHA ISl pa3BUTHS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. 1. MenaeneeB — 6e
Y4EHBIN, MEIarOT ¥ TPaXIaHIH _
PesepsHsliil ypok. O000IIIEHHE U
P P . bubmuoreka [JOK
cHUCTeMaTH3alys 3HaHMH /
58 . https://m.edsoo.ru/00adb3
Bcepoccuiickas mpoBepodHas 3c
pabota _
KonTtponpHas padota Ne4 o teme
bu6mmoreka [JOK
«Ctpoenne aroma. XUMHAYECKast
59 https://m.edsoo.ru/00adb4

cBs3b» / Beepoccuiickas
IIpoBepoyYHas pabora
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

DNEeKTPOOTPULIATELHOCTh

bubmuoreka [JOK

60 https://m.edsoo.ru/00adaa
aTOMOB XMMHUYECKHUX DJIEMEHTOB b3
bub6mmoreka [{OK
61 | HMounHas xumuyeckas CBA3b https://m.edsoo.ru/00adac
34
bubmmoreka [{OK
KoBanentnas nonspHas
62 https://m.edsoo.ru/00adaa
XAMHAYECKas CBA3b
b8
bubmmoreka [{OK
KoBanentnas HenossipHas
63 https://m.edsoo.ru/00adaa
XAMHYECKas CBA3b
b8
bu6moreka [IOK
64 | CreneHb OKHCICHUS https://m.edsoo.ru/00adae
28
bu6mmoreka [IOK
OKHCIIUTEILHO-
65 https://m.edsoo.ru/00adb0
BOCCTAHOBHTEJIbHBIE PEAKITUN 76
bu6mmoreka [JOK
66 | Oxwuciaurenyu 1 BOCCTAHOBUTEIIN https://m.edso0.ru/00adb0
76
PesepBusblii ypok. O00011I€HIE U
P P . bubmuoreka [JOK
CUCTEMATHU3ALHA 3HAHUN I10 TEME
67 https://m.edsoo.ru/00ad9c
«CTtpoeHne atoMa. XUMHYECKas b2
CBS3b» 2
. bubmuoreka [JOK
PesepBusblii ypok. O0001IEHIE 1
68 p P H https://m.edsoo.ru/ff0d61

CHCTeMaTHu3alus 3HaHuH
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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9 KUIIACC

Ne KoanuecTBo yacon
DJIeKTPOHHbIE
Mara uudposbie
n | Tema ypoka KonTpoJbHbIe IIpakTUyeckue
Bcero H3yYeHusl o0pa3oBaTe/bHbIE
/ padoThI padoTsbI
pecypcsl
n
[lepnoanueckuil 3aK0H.
bubmmoreka [IOK
[Iepnoanueckas cucrema
1 https://m.edsoo.ru/00adh59
XUMHUYECKHX dJIeMeHTOB JI. o
U. Menneneesa -
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
M3MEHEHUHU CBOICTB
1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MTEPUOTOB -
Knacenduranms 1 Bu6nunorexa LIOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Bunel xuMuueckou CBSA3U U Bbubnuorexa LIOK
TUIBI KPUCTATUTUYECKHUX 1 https://m.edsoo.ru/00adbac
pELIETOK 6
KonTtponsnas padora Nel
o teme «IloBTopenue u
yri1yOJaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJioB Kypca
8 Kkiacca»



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

Knaccudukarus

bubmuoreka [JOK

6 XMUMHMUYECKUX PEAKLU 110 https://m.edsoo.ru/00adbch
PAa3JIAYHBIM [TPAU3HAKAM 0
ITonsaTHe 0 ckopocTn
. bubmmoreka [{OK
XUMUYECKON PEaKInu.
7 https://m.edsoo.ru/00adbe9
IToHATHE O TOMOTE€HHBIX U X
TeTEPOrEeHHBIX PEAKIIHUIX =
TlousiTie 0 XUMHYECKOM
paBHOBecuH. DaKTOPBHI,
bu6moreka [IOK
BIIUSTFOIITHE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHUYECKOHN peaKIuu 1 c
MOJOXKEHNUEC XUMHUYECKOTO B
paBHOBECHS
OKucauTenbHO- bubnmuorexka [JOK
9 BOCCTAaHOBUTEILHEIE https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bubmuoreka [JOK
AIEKTPOJTUTUUECKOM
10 https://m.edsoo.ru/00adcd6
mucconuanyuy. CUIbHBIE U g
ca0bIe AJIEKTPOJIUTHI -
bu6mmoreka [JOK
HNoHHble ypaBHEHUS
11 https://m.edsoo.ru/00add44

peakuun
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

XMMHUYECKUE CBOUCTBA
KHUCJIOT U OCHOBAaHUU B

bubmuoreka [JOK

12 CBETE IMpeACTaBICHUH 00 https://m.edsoo.ru/00add5d
BIEKTPOIUTHYECKON 8
JIUCCOINAITAN
XUMHUYEeCKHe CBOMCTBA
COJICH B CBETE bubmmoreka [{OK
13 | mnpexacrasnenuii 06 https://m.edsoo.ru/00add8b
BIEKTPOJIUTHYECKON 2
JINCCOINAITAH
bu6mmoreka [IOK
[TonsiTue o ruaponmnse
14 . https://m.edsoo.ru/00add9d
coyen
4
OGoGenue i bu6mmoreka [IOK
15 . https://m.edsoo.ru/00addd1
CUCTEMaTH3aIus 3HAHUH >
[TpakTruueckast pabota Ne 1.
bu6mmoreka [JOK
«Pemenue
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3a1a4» -
KontponbHas padorta Ne2
o TeMe
bubmuoreka [JOK
«DNEKTPOJIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOITHAITHS.

XUMHUECKUE peaKIiy B
pacTBopax»

0



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

OO1ast xapakTepuCTUKa
rajJoreHoB. XUMHUYECKHE

bubmmoreka [{OK

18 coiicTBa Ha IpHMEpE https://m.edsoo.ru/00addfe
2
Xjopa h
XnopoBogopoa. CosnsHast
KHCJIOTa, XUMHWYECKHEC BI/I6J'II/IOT€K3 HOK
19 CBOHCTBA. MOTVICHTe https://m.edsoo.ru/00ade10
) y[I ) 4
IIpUMEHEHNE
[IpakTiueckas padora Ne 2 o -
no teme «llonydyenue nomorexa I1
20 COSHOMN KHCIOTEL https://m.edsoo.ru/00ade34
’ 8
H3y4YEHHE €€ CBOUCTBY» B
Brruucienuns o Eufs OK
YpaBHEHUSM XUMHUYECKHUX nbmuorexa L
21 PeaKIit, eCIIH OH U3 https://m.edsoo.ru/00ade48
’ 8
peareHTOB JaH B H30BITKE -
OO6mras xapakTepucTuKa brbmaorexa IJOK
22 S TeMEHTOB VIA-IOVIIIEL https://m.edsoo.ru/00ade64
pyn a
AnnotponHslie
MOJU(PHUKAIIUU CEPBI. bu6mmoreka [JOK
23 | HaxoxzaeHue cepsl u e https://m.edsoo.ru/00ade64

COEIMHEHUH B IIPUPOJE.
XUMHUYECKHE CBOUCTBA

a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

cepsl

CepoBoa0po1, CTpOCHHUE,

bubmmoreka [{OK

24 ¢buznyeckue 1 XuMU4YecKue https://m.edsoo.ru/00ade80
CBOICTBA 2
Oxcuppl cepbl. CepHas
bu6moreka [IOK
25 Kuciota, (bmmef e https://m.edsoo.ru/00adea?2
XHUMHYECKUE CBOMCTRA, 8
MIPUMCHCHHE
XUMUYECKUE PEAKIINH,
JeXalue B OCHOBE
MIPOMBIIIJICHHOTO Crioco0a bubnuoreka [IOK
26 MTOJTYYCHUS CEPHOM https://m.edsoo.ru/00adec8
KHUCIOThl. XUMHUYECKOE a
3arpsi3HEHUE OKpYKarolei
Cpelbl COeTUHEHUSMU CEPhI
Brruncienue maccoBoit bubnuoreka [JOK
27 JIOJTU BBIXOJ1a IPOAYKTA https://m.edsoo.ru/00adec8

pCaKnuu

a



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO1ast xapakTepuCTUKA
2JIEMEHTOB V A-TpymIIbL.

bubmmoreka [{OK

28 | AB3or, pacnpocTpaHCHHE B https://m.edsoo.ru/00adeea
pHUpoJIe, PU3HUECKHE U 6
XUMHUYECKUE CBOMCTBA
AMMHaK, ero pusnyeckue bubnuoreka [JOK

29 A XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJTydeHHe U IPUMEHCHHUE 4
[IpaxTnueckas padora Ne 3
no teme «llonyduenue bubmorexa [TOK

30 https://m.edsoo.ru/00adf18
aMMuaKa, U3y4eHue ero 0
CBOMCTB»
A3OTHas KUCIIOTa, €€ bubmuorexa [JOK

31 | Qusuyeckue U XUMHUYECKUE https://m.edsoo.ru/00adf30
CBOCTBa 6
Hcnonb30BaHne HUTPATOB
U CcOoJIell aMMOHHUS B
KauyecTBE MUHEPATbHBIX bubnunoreka [JOK

32 | ynoOpeHuil. XuMU4ecKoe https://m.edsoo.ru/00adf51

3aIrpsA3HCHUC OKPY)KaIOH_Ieﬁ
cpeabl COCIUHCHHUAMU
a30Ta

8



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

dochop. Okcun dpocdopa
(V) u dpocdopnas kuciora,

bubmuoreka [JOK

33 https://m.edsoo.ru/00adf68
(buzHUYeCKre U XUMUICCKHEC a
CBOWCTBA, MOJTyYCHHE
Ucnonws3oBanue docdaTton
B Ka4€CTBE MUHEPAIbHBIX bubnuoreka [JOK
34 | ynoOpenuil. 3arpsi3HEHUE https://m.edsoo.ru/00adfc2
HPUPOJTHOM CPEIbI 0
dbocdharamu
Yraepon,
bu6mmoreka [IOK
g5 | PactpocTpanciic https://m.edsoo.ru/00adfd9
npupo/ie, GU3NIecKue u c
XMUMHYECKUE CBOMCTBA
Oxcunpl yriaepoaa, ux
¢buznyeckue 1 XuMu4ecKue bubnunoreka [JOK
36 CBOMCTBA. DKOJIOTMYECKUE https://m.edsoo.ru/00adfeb
po0JIeMbl, CBSI3aHHbBIE C e
okcuoM yriepona (IV)
. bu6mmoreka [JOK
YronpHas KUCIOTa U €&
37 https://m.edsoo.ru/00ae006

COJIn
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Ipaktuyeckas padora Ne 4
o reme "llonyuenue

bubmmoreka [{OK

38 | yrmekucioro rasa. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHAT-UOH"
[TepBoHaUANBHBIE TIOHATHUS
bubmmoreka [{OK
00 OpraHMYecKux
39 https://m.edsoo.ru/00ae054
BeIlleCTBaX KakK O o
COCIIMHEHUSX yIIIepo/ia -
. bu6mmoreka [IOK
Kpemnwnii u ero
40 https://m.edsoo.ru/00ae080
COCTMHECHUS .
[TpakTruueckast pabota Ne 5.
Pemenue
bu6mmoreka [IOK
AKCIIEPUMEHTAJIbHBIX 337124
41 . https://m.edsoo.ru/00ae0bf
mo TeMe «BaknHeime 5
HEMETAJUIBI U UX B
COCTMHCHUS
Kontponbhas padoTa Ne3
. bubmuoreka [JOK
o Teme «BaxkHelnme
42 https://m.edsoo.ru/00ae0el

HEMCTAJJIBI U UX
COCIUHCHUA»

8
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https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

OO1ast xapakTepuCTUKa
XUMHUUYCCKUX DJICMCHTOB —
MeTaIoB. MeTtaiuindeckas

bu6mmoreka [{OK

43 CBSI3b M METAJTMYECKas https://m.edsoo.ru/00ae103
KPUCTaJUINYECKasl pELIETKA. €
dusnveckue CRBONUCTRA
METaJIOB
XuMHYECKHE CBOMCTBA
bu6mmoreka [IOK
44 | METALIOB. . https://m.edsoo.ru/00ae115
DIEeKTPOXUMHUYECKUH P 6
HaINPSDKCHUN METAIIIIOB
OO6mme crocoOs
MOJTYYCHHST METaJIOB.
CmutaBel. BerauciaeHust mo bubmuorexa [JOK
45 | ypaBHEHHUSM XUMHUYECKHX https://m.edsoo.ru/00ael15
peaKIuii, eClii OJIUH W3 6
peareHTOB COJICPIKUT
puMecH
[TonsaTre o Koppo3uu bubmorexa HOK
46 https://m.edsoo.ru/00ae127
METaJLIOB g
bubmuoreka [JOK
47 [IlenouHbIe METAILITBI https://m.edsoo.ru/00ael4b
2
48 OKcHIbI U THAPOKCHU/IBI bubnunoreka [JOK

HaTpus U KaJIUA

https://m.edsoo.ru/00ael4b



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

N

[[lenouno3emenbHbIE bubnuorexa [JOK
49 METaJLIbl — KAJIBLUNA U https://m.edsoo.ru/00ael5e
MarHuit 8
Baxxneiiie coeITMHEHU bubmmorexa [IOK
50 a https://m.edso00.ru/00ae15e
KaJbIIUs 8
51 O06001IeHne 1
cUCTeEMAaTHU3alns 3HaAHNN
KécTkocTh BOJBI 1 bubmiorexa HOK
52 . a https://m.eds00.ru/00ae188
crocoObI €€ yCTpaHeHUS 5
[IpakTuueckas padorta Ne 6 bubmmnoreka IJOK
53 o teMe "JKECTKOCTH BOIBI https://m.edsoo.ru/00aelae
U METOJIbl €€ yCcTpaHeHus " 8
bu6mmoreka [JOK
54 AnroMuHAI https://m.edsoo.ru/00aelc6
4
. bubmuoreka [JOK
AmboTepHbIE CBOIiCTBA
55 orep https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THIPOKCHIA 4
bu6mmoreka [JOK
56 Keneso https://m.edso0.ru/00aeld8

6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

57

Oxcuppl, TUAPOKCHUIBI U
cosim xkene3a (I1) u xxenesa

(1)

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e
6

58

O06o0611eHNE U
cUCTeEMAaTHU3alus 3HAHNN

59

[IpakTueckas padora Ne 7.
Pemenne
AKCIIEPUMEHTAJIbHBIX 33724
no teMe «BaxxkHenmne
METAJIIbI U UX
COCIUHCHHS

bubmmoreka [{OK
https://m.edsoo.ru/00ae3de
8

60

Brranciaenus mo
YpaBHEHUSAM XUMHUYECKHUX
peaKkuuii, €Clii OJUH U3
peareHTOB JaH B H30BITKE
WJTU COJICPYKUT MPUMECH.
Brrunciaenus MaccoBoi
JIOJIA BBIXOJ1a MTPOJIYKTa
peakIuu

bu6mmoreka [IOK
https://m.edso0.ru/00ael75
0

61

O06006111eHNE U
CHCTEMAaTH3alMs 3HAHUI

62

KonTtponeHas padota Ne4
o teme «Baxnenmue
METaJIbl U UX
COEIMHEHUS»



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BemectBa u matepuansl B bubnmoreka [JOK

63 IIOBCEIHEBHON KU3HUA 1 https://m.edso0.ru/00ae3f5
YeJI0BEKa 0
XHUMHUYECKOE 3arpsAa3HeHue bubmorexa [IOK

64 . P 1 https://m.edso0.ru/00ae427
OKpYXaloIlen cpebl 0
PoJsips xuMuu B perieHun Bubmiorexa [TOK

65 P 1 https://m.edso0.ru/00ae427
9KOJIOTMUYECKUX MPoOIeM 0
PesepBHBIil ypoK. bubnuoreka [IOK

66 O06o00611eHNE U 1 https://m.eds00.ru/00ae0d0
cUcTeEMaTHu3anus 3HaHuH a
Pe3epBHbIil ypoK. bubmuorexa [JOK

67 O0o0611EHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3anys 3HaHu| [
PesepBHBIil ypoK. bubnuoreka [JOK

68 O0o006111EHNE U 1 https://m.edsoo.ru/00ad9ch
cUCTEMATH3ALNU 3HAHUI 2

OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KJIACC
Kon
nposepsieMo IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
ro o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJabTara
1 ITo Teme: «IlepBoHauambHbIE XUMHYECKUE TIOHITHS
pacKpbhIBaTh CMBICII OCHOBHBIX XHUMWYECKUX TIOHATHHA: aTOM, MOJIEKYJa,
XUMUYECKANA DJIEMEHT, TPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOIHAs W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHUTEIbHAS aTOMHAs |
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
1.1 MaccoBasi JI0JIs XMMHUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJIAPHBINH O0BEM,
XUMUYECKas peakius, KIacCHPUKAUSI PEaKIUi: PEaKIUd COCTUHEHUS,
peakuy Pa3jIoKCHUs, PEaKIMH 3aMEIICHHs, peakiuu OOMEHa, 3K30- WU
SHJOTEPMHUUCCKHE PEaKIUM, TEIIOBOK APPEKT peakiuu, pacTBOp, MaccoBas
JI0JISI BeIecTBa (MPOIEHTHAs KOHIICHTPAIIUs) B PaCTBOPE
12 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IMOHITHI M IPUMEHSITh
9TH TIOHSTHUS TIPH ONMMCAHKUH BEIIECTB M UX IIPEBPAIICHHUI
r UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JJIsl COCTaBIeHUs (GOpPMYI BEUIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKLIUI
14 pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, ITOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOTaIpo
15 OTIPEJIeNATh BaJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
16 KIacCU(PHUIIMPOBATh XUMHUYECKHE peakuuu (M0 YHCIy U  COCTaBy
YYACTBYIOIIHMX B PEAKIIMH BEIIECTB, 10 TETIOBOMY dPPEKTy)
1.7 BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJI0 XHMHYECKOTO »dJeMeHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCIIAATH MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

INPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOJbI IIO3HAHUA — Ha6JIIOIIeHI/I€,

U3MEpEHHUE, MOAECITUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN)

[To Teme: «BaxHelmue npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpeIBATh CMBICII OCHOBHBIX XHMMHUYCCKHX TTOHSATHM: OKCHJ, KHCIIOTa,

OCHOBAaHHE, COJIb

2.2

OTpENENATh TNPUHANICKHOCTh BEUIECTB K  OMNpeneiI€HHOMY  Kiaccy

coeMHeHul no popMynaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHUYECKUE BEIECTBA

24

XapaKTepu30BaTh (OMHUCHIBATh) OOINIME XWUMHUYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, TMOATBEPXKJAs OIMHCAHWE MPUMEPAMHU MOJICKYISIPHBIX

YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBHCHUMOCTH OT HUX Ka4YC€CTBCHHOI'O
CcoCTaBa, BO3BMOXHOCTH IMMPOTCKAHUA XUMHUYICCKHUX npeBpameHI/Iﬁ B pa3JIMYHBIX

YCIOBUAX

2.6

clieIoBaTh MpaBUiiaM TOJb30BAaHUS XUMHUYECKOM MOCYI0M U J1abopaTopHBIM
obopynoBaHHEM, a Takke IMpaBWwiIaM oOpaiieHuss C BelleCTBaMH B
COOTBETCTBUU C MHCTPYKIUSMU IO BHIIOJHEHHUIO J1a00PAaTOPHBIX XUMHUYECKUX
OTIBITOB IO TMOJIYYEHUIO U COOMpPaHHUIO Ta3000pa3HBIX BElIECTB (BOAOpOJa U
KHCJIOpO/ia), TPUTOTOBJICHUIO PACTBOPOB C OMpPENeIEHHON MaccoBOW JoJiei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh U  NPOBOJAUTH  XMUMHUYECKUE
OKCIEPUMEHTHI 10 pPACIO3HABAHUIO PACTBOPOB IIENOYed M KHUCIOT C

MOMOIIBIO0 MHAUKATOPOB (JIakKMYC, eHON(DTaNeHH, METUIIOPAHX U JPYTHE)

2.7

IIPOBOAUTH paC‘IéTH 0 YpaBHCHUIO XUMHUYECKOH pe€aKkuuun

[To teme: «llepmommueckuit 3akoH u llepuoanueckas cucreMa XHUMUYECKUX
snementoB JI. M. MenneneeBa. CTpoeHHe aTroMoB. XHUMHUUYECKas CBA3b.

OKHCITUTETbHO-BOCCTAHOBUTEIIBHBIC pCaKkum»




pacKpheIBaTh CMBICI OCHOBHBIX XHMHMYECKHX TOHSATHHA: SAPO  aTroma,
AJIEKTPOHHBIA CJIOH aTroMma, aTOMHas OpOUTaib, pajiuyCc aToMa, XUMHYECKas
3.1 CBSI3b, NOJIsipHAs " HETOJISIpHAs KOBaJICHTHAs CBSI3b,
AJIEKTPOOTPHUIATEIFHOCTh, HOHHAsl CBS3b, WOH, KaTHOH, aHWOH, CTEICHb
OKHCIICHHS
3.2 KIacCU(UIMPOBATh XUMUYECKHUE IIEMEHTHI
OTIMCBHIBATH U XapaKTepu3oBaTh TabamuHyto Gopmy Ileproandeckoit cucreMsr
XUMUYECKUX DJEMEHTOB: pa3NiMuaTh TIOHATHA «TJaBHAS  MOJTrpymnma
3.3
(Arpynma)» u «mobounas noarpynmna (brpymma)y, «Maibie» U «OOIbIIHE
MIEPUOIBI
packpsiBaTh  cmbica  Ilepmogmueckoro  3akona .M.  MeHnneneesa:
3.4 JIEMOHCTPUPOBATh MMOHMMAaHUE TEPHOJAMYECKONH 3aBUCUMOCTH  CBOWCTB
XUMHYECKHX JIEMEHTOB OT WX MoJiokeHust B [leprnomudeckoii cucreme
COOTHOCHUTh 00O3HAUYeHHUs, KOTOpble MMeroTcss B Tabmuue «llepumonmueckas
cucrema xumudeckux odnemeHtoB J[.M. MenngeneeBay ¢  4YUCIOBBIMU
3.5 XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB M
3apsq sapa, o0liee YUCIO MEKTPOHOB U paCIIpe/ieieHHe X M0 3JIeKTPOHHBIM
CJI05IM)
3.6 OTIPEEINATh CTENCHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
37 OTpEeNeNaTh BUJ XUMHYECKOH CBs3M (KOBaJIGHTHass M HOHHas) B
HEOPraHMYECKUX COCAMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoOBepPsIeMOro .
o0pa3oBaTeIbHOM NMPOIrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTaTa
1 [To Teme: «BemiecTBO u XuMHU4ecKasi peakiusny




1.1

pacKpbIBaTb  CMBICI ~ OCHOBHBIX  XMMHYECKMX IIOHATHI:  pacTBOp,
AJIEKTPOJIUTBL, ~ HEDJIEKTPOJIMUTHI,  JJIEKTPOJMUTUYECKAss  JUCCOLMALINA,
peaknuu HMOHHOTO OOMEHa, KaTauu3aTop, XWMHUYECKOE paBHOBECHE,
oOpatumble U HEOOpAaTUMBIE PEAKIUH, OKUCIUTEIHHOBOCCTAHOBUTEIIHLHBIC
peakuuu, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIEHHWE U BOCCTAHOBJIEHUE,
QIIOTpONHsi, aM(pOTEPHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYECKasi),  KpUCTalIMdyeckass  peumeéTka,  CIUIaBbl, CKOpPOCTb

XUMHUYECKON peaKkuu

1.2

WITIOCTPHUPOBATL  B3aWMMOCBSA3b OCHOBHBIX XHMHWYCCKHUX MOHATUH |

IMPUMCHATH OTU MMOHATHA ITPU OMMUCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBIIAITh  YPAaBHEHUS  AJEKTPOJUTUYECKOM  JTUCCOLMALMU  KHCIOT,
LIEJI0YEH U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIUN MOHHOTO

oOMeHa

1.4

PaCKprIBaTh CYHOIHOCTb OKHCIINTCIbHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ

MOCPECTBOM COCTABJIEHUS SJIEKTPOHHOTO OajaHca ITHUX PEeaKIHi

1.5

IPOBOAMUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKON PEeaKINU

ITo Ttemam: «Hemeramnsl M uX coenuHeHHsI» U «MeTawibl U HX

COCAUHECHUA»

2.1

XapaKTepPH30BaTh (OMUCHIBATh) OOMHKE M CHEIU(PUICCKHEC XUMHUUYECKHE
CBOWCTBA TMPOCTBIX M CIIOKHBIX BEIIECTB, MOJTBEPXKAas OIMCAHUE
NpUMEpaMu  MOJICKYJISIDHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJIITb  YpPAaBHCHHS peaKHHﬁ, MNOATBCPKAAOIINX  CYHICCTBOBAHUC

TeHETHYECKOH CBS3H MCKAY BEIICCTBAMH PA3JIMYHBIX KIIACCOB

2.3

IIPOIrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTpPOCHMHA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Ppa3IMYHbIX

YCIIOBUSIX

2.4

CJICAOBATh IIpaBHJIaM ITOJIb30BAHUA XHMHUYECKOH HOCYI[Oﬁ 151 Ha60paTOpHLIM
O60pyI[OBaHI/IeM, a TaKXeE IIpaBuIaM 06pa111eH1/1;1 C BCIICCTBAMHU B
COOTBCTCTBUHU C  HHCTPYKIHUAMHU TI0  BBIIIOJHCHUIO na60paT0pHHx
XUMHUYCCKHUX OIIBITOB 1O MOJYYCHUIO U CO6I/IpaHI/IIO Fa3006pa3HLIX BCIICCTB

(aMMI/IaKa " YIIJICKHUCIIOTO ra3a)




IMPOBOAWTH PCAKIUU, IMMOATBCPIKAAOIINC KaueCTBEHHBIN COCTaB Pa3INYHbIX

BEILIECTB: PACIO3HABaTh OIBITHBIM MYTEM XJIOPUI-, OpOMHUI, HOIHU]I,

2.5 kapbonat, ¢ocdar, cwimkar, cyirbdar, THAPOKCUIUOHBI, KATHOHBI
aMMOHHS, HWOHBl H3YYCHHBIX METAUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

3 ITo Teme: «XuMus U OKpyKaroas cpenar»

31 pacKpbIBaTh CMBICI OCHOBHBIX xumuueckux mnoHaruit: [IJIK Bemiectsa;
KOPPO3Hsl METANIOB
MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICITUTEIHPHON NEATEIbHOCTA — aHAIIU3 U
CUHTE3, CPaBHEHHE, 0000IICHNE, CHCTEMATH3aIIUIO, BBISIBJICHUE MPUYUHHO-

3.2 CJICICTBEHHBIX CBSI3€M — JJIi M3y4YEHUS CBOMCTB BEIIECTB M XMUMHYECKUX

peaKmuii; ecTeCTBeHHOHAy4YHbIE METOJbl TO3HAHUS — HaAOJIO/ICHHE,

U3MEepeHue, MOJACTUPOBAHUE, SKCIIEPUMEHT (PEasIbHBIN U MBICIICHHBIN )




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS

11 [Ipenmer xumuu. Ponp XuMHUM B )KU3HHU 4YeJIOBEKa. XUMHUS B CUCTEME HayK. Tena u
BemecTBa. Ou3nyeckne CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

19 [Tonsatue o meromax mo3HaHus B XuMuHU. UucThie BemecTBa U cMmecu. CrocoOsbl
pa3aeieHust cMecen

13 ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JIEMEHThl. CHUMBOJIBI XUMHUYECKUX SJIEMEHTOB.
[IpocTeie U cOXKHBIE BEMIEeCTBA. ATOMHO-MOJIEKYIISIPHOE YICHHE
Xumudeckass Qgopmyna. BajleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH

1.4 MIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHUTeNbHAass aroMHasg Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 101151 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUHN
KonnuecTtBo BemectBa. Moibs. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA, MACCHI

1.5 U YHUClIa CTPYKTYPHBIX €IUHUI] BeulecTBa. Pacuérel mo dopmylraM XUMUYECKHX
COEeIUHEHNN
®u3nuecKkue U XMMHUUYECKHE SIBJICHUSA. XMMUYECKas peakius U €€ NpU3HaKU. 3aKOH

1.6 COXpaHEHHsS MacChl BellecTB. XuMmHYeckue ypaBHeHusa. Kiaccudukanus

XMUMHUYECKUX peaklnil (CoOeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)




1.7

XHWMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW IIOCYNOH, C IpaBUIAMHU
paboTel B 1aboparopuu u npuémamu oOpaiieHus ¢ 1ab0paTopHbIM 000pYIOBAHUEM,
U3yYeHHE W OINUcaHue (PU3NYECKUX CBOMCTB 0OPa3lOB HEOPraHUYECKUX BEIIECTB,
HaOmroneHne (u3nyeckux (IJIaBIIEHUE BOCKA, TasHUE JIbJa, paCTHpaHHE caxapa B
CTYIKE, KWIIEHHE€ W KOHJAEHCAlUs BOJAbI) M XMMHUYECKUX (FOpEHUE CBEYH,
MPOKAJTMBAaHNUE MEIHOUN MPOBOJIOKH, B3aMMOJICHCTBUE MeJia C KHUCIOTOW) SIBJICHHA,
HAOJMIOJICHWE M ONHMCAHME T[PU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuui
(pazmokeHHe caxapa, B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPUIOM Oapwus,
pasznoxenue ruapokcuaa Menu(ll) mpu HarpeBaHuM, B3aUMOJCUCTBUE JKee3a C
pactBopom cosu Menu(Il), uzydenue crnocoOoB pasneneHus cMmeceil (C MOMOIIbIO
MarHuta, (QuIbTpOBaHHWE, BBIIapUBaHUE, JUCTWUIALMSA,  Xpomarorpadusi),
MIPOBEJIEHUE OYMCTKU MOBAPEHHOM COJIM, HAOJIOJEHHE M OINHCAHUE PE3YJIbTAaTOB
MIPOBEJICHUSI OTbITA, WILIIOCTPUPYIOLUIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE

MoJenel MOJIeKy (IL1apoCTeP>KHEBBIX)

Baxwuelinre npeacTaBuTeNIn HEOPraHUUECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — aneMeHT 1 poCTOe BEIIECTBO.
Haxoxpaenue kucinopona B npupojie, Gu3nyecKkue 1 XMMUYECKHe CBONCTBA (peakuuu
ropenusi). Oxcunel. [Ipumenenue kuciaopoma. CriocoObl MOMyYeHHUs KUCIOpOJa B
naboparopuu U mpomblIuIeHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H —

AITOTPOTHASL MOAU(PHUKAIUS KUCIOPOIa

2.2

TemnoBoil >PPexT XUMUYECKON peakluu, TEPMOXUMHUYECKUE YPaBHEHHUS, SK30- U
SHAOTEPMHUYECKUE peakluud. TOIUIMBO: Yroiab W METaH. 3arps3HeHHe BO3AyXa,

ycuJieHUe MMapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonopon — amemeHT M mpoctoe BemiecTBO. HaxoskaeHue BoJopoza B TIPUPOIE,
(u3nueckre U XMMUYECKUE CBOICTBA, MPUMEHEHHE, CII0cOObl NonyueHus. KucinoTsl u

COJIN

2.4

MousipHbiii 00BEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHHSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelienHsie u
HEHACBILLIEHHbIE pacTBOPBL. PacTtBOopuMocTh BemecTB B Boe. MaccoBass 10Jist
BEILECTBA B pacTBOpe. XUMHUUECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponb pacTBOpOB B
OpUpOJAE M B KU3HM uesjoBeka. KpyroBopoT BOJbI B HpHUpOAE. 3arps3HEHUE

IMPUPOIHBIX BO. OxpaHa 1 OUYUCTKA NPUPOJHBIX BOJ




2.6

Knaccudukarus Heopranudecknx coenuueHuit. Oxcuapl. Kinaccuduxammss OkCHmIoB:
coneoOpa3zymonue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) M HECcoIeo0pa3yromme.
Homenkmnarypa oxcupoB. ®Dusznueckue H XMMHYECKHE CBOMCTBA OKCHJIOB.

[Tosnyuenne okcuaoB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHHIA: MIENOYM W HEPACTBOPUMBIC OCHOBAHWSL.
Homenknarypa ocHoBaHuil. DPU3MYECKHE U XUMHYECKHE CBOMCTBA OCHOBAHUU.

[Tosnydenune ocHOBaHUI

2.8

Kucnorsl. Knaccuduxanus xucnor. Homenknatypa xkucior. @usudeckue Hu
XUMUYECKHE CBOMCTBA KHUCIOT. Psn aktuBHoctm wmertaiuoB H.H. bekerosa.

[Tonyyenue kucnot

2.9

Conmu. Howmenkmarypa coseir. ®dusmdyeckne W XUMHUYECKHE CBOMCTBA COJICH.

[Tony4yenue coisen

2.10

I'enetmueckas CBSI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COG)II/IHGHI/Iﬁ
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XUMUYECKUH IKCIIEPUMEHT: KaUyeCTBEHHOE OIpeeeHHe COACPKaHUs KUCIOPOaa B
BO3JlyXe, MOJy4eHne, coOupaHue, pacro3HaBaHUE M M3y4EHHE CBOICTB KUCIOPOAA,
HaOI0/IeHNe B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBUS BOSHUKHOBEHUS U
MpeKpanieHus: ropeHus (mokapa), 03HaKOMJICHUE ¢ 00pa3IiaMi OKCHJIOB M OTIHCAHKE
WX CBOMCTB, MoJyueHue, coOupanue, pacro3HaBaHue U U3y4eHHE CBOWCTB BOJOPO/Ia
(ropenue), B3aummojelictBue Bojopoaa ¢ okcuaom  memu(Il)  (Bo3mMokHO
UCIIOJIb30BaHUE BUJIEOMATEPHANIOB), HaOIIOAeHNE 00pa3loB BEIIECTB KOJINYECTBOM
1 Moub, wuccrneAoBaHHE OCOOCHHOCTEH pPACTBOPEHHS BELIECTB C PA3IUMYHOU
PacTBOPUMOCTHIO, IMPUTOTOBJIICHHE PACTBOPOB C OMPENEIEHHON MaccoBOM JoJiei
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJCICTBHE BOABI C MeTaIaMH (HaTpueM H
KaJbIeM) (BO3MOKHO UCIOJIB30BaHUE BUEOMATEpUaloB), ONpeesieHuEe pacTBOPOB
KACJIOT M IIeJoYel ¢ TOMOIIbI0 HHIMKATOPOB, HCCIEIOBaHHE O00pa3loB
HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KIaccOB, HAOIIOACHHE M3MEHEHUS OKPACKU
UHAMKATOPOB B PAcTBOpax KHUCIOT W IeJouel, 3ydyeHHe B3auMOICHCTBHS OKCHIA
menu(Il) ¢ pacTBOpoM CepHOM KHCIOTBHL, KHUCIOT C METajulaMH, peakIui
HEUTpanu3anuy, IOJy4eHUE HEPACTBOPHMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajljla APYTuM U3 pacTBOpPa COJIM, PELIEHUE IKCIEPUMEHTAIbHBIX 337ad IO TEME

«BaxHeumue Ki1acchl HEOPraHN4YCCKUX COCIUHEHUI

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucreMa XuMHIECKUX dnemeHToB 1. 1.
MenpneneeBa. CtpoeHue aToMOB. XUMHUYecKas CBA3b. OKUCIUTEIBHO-

BOCCTAHOBUTCJIbHBIC PCAKITUN




3.1

[lepBble MOMBITKM KJIACCH(PUKALMU XUMUYECKUX 3JIeMEeHTOB. lloHsTHE O Tpymnmax
CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIE U WIEJIOYHO3EMENbHBIE METaJUIbl, TaJOTEHBI,
WHEPTHBIE Ta3bl). OIJIEMEHTHI, KOTOpble OOpa3yloT amQOoTepHbE OKCUABI U

TUJIPOKCHIbI

3.2

[Iepnognueckuit 3akoH. Ilepumonmueckas cucremMa XuUMUYECKHX d3aeMeHToB JI.U.
MenneneeBa. KopoTkomepuonnas u ummHHONEpuoAHas (opmbel Ilepnoamueckoit
cucTteMbl XuMHuYeckux odieMeHToB J[.M. MenneneeBa. llepuonbl M rpynmsl.

DU3NYECKUH CMBICIT TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEHTA

3.3

Crpoenne atomoB. CocTtaB aroMHbIX sjaep. M3orombl. OnekTponsl. CTpoeHue
ANEKTPOHHBIX  O0OJoueKk aroMoB  MepBbIX 20  XMMHMUYECKHX  BJIEMEHTOB
[Tepmognueckoit cucremsl J[.MI. MengeneeBa. XapakTepucTHKa XUMHYECKOTO

3JIEMEHTa 1o ero nojoxkeHuto B [lepuognueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH  HW3MEHEHHUs paadyca aTOMOB XHUMHUYECKHX  DJIEMEHTOB,
METAJUTMYECKUX M HEMETAJUTMYECKUX CBOMCTB IO TpyINIaM U mepuojam. 3HAYCHHE
ITepuoanueckoro 3akoHa U Ilepuoanveckoid CUCTEMBI XUMHUYECKUX JJIEMEHTOB IS

pa3BuTHs Hayku U ipakTuku. [[.11. MeHnneneeB — yu4€Hblid U rpaXkIaHUH

3.5

Xumuyeckass  cBsizb.  KoBaneHTHas — (HonsipHas W HENOJSIpHAsl)  CBS3b.

9J'ICKTpOOTpI/IL[aT€J'ILHOCTI> XUMHYECKHX 3JIEeMEeHTOB. MloHHas CBS3b

3.6

Crenenb okucieHusa. OKHCIMTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. HpOI_ICCCBI

OKHCJICHHUSA M BOocCcTaHOBICHUA. OKHUCIUTEIM U BOCCTAHOBHUTEIIHN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC O6p8.3]_IOB BCIICCTB MCTAJIJIOB U HEMCTAJIJIOB,
B3aHMMOJICHCTBHE THAPOKCHU A NUHKA C PaCTBOpAMU KHUCJIOT U menoqeﬁ, MMPpOBEACHUC
OIBITOB, WJUTFOCTPUPYIOIHUX MMPHUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

(ropeHHe, PCaKInU pa3jioKCHUH, COG,I[I/IHGHI/IH)

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemectBo u xumnueckas peakuus. [losropenue

1.1

[Iepnognueckuit 3akoH. llepuommyeckas cucreMa XuMHU4YecKHX 3ieMeHToB 1.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOMHCTB
XMMMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIMsl, KaIbIUsI U UX COCIUHEHUN
B COOTBETCTBUU C MOJIOKEHUEM 3JI€MEHTOB B [leprouueckoii cucreMe U CTpoeHUEM

nx aroMoOB

1.2

CrpoeHue BeliecTBa: BUJbl XUMHUYECKON CBSA3H. THIBI KPUCTAIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THINA KPHUCTAUIMYECKOW pPEmIETKM M BHJA
xuMmuueckor cBsa3u. Kiaccugukanys m HOMEHKIaTypa HEOPraHMYECKUX BELIECTB
(MexTyHapoHas M TpUBHAIbHAs ). XMMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K
pa3INYHBIM  KJJacCaM  HEOPraHWYECKHX COCIMHEHMM, T€HETHYecKas CBS3b

HCOPraHNM4YCCKUX BCIICCTB

1.3

Knaccudukanuss XMMHUECKUX peaklUUi MO pa3IUYHbIM NpU3HAKaM ([0 YUCITYy M
COCTaBy Y4YacTBYIOUIMX B pEaKIUU BELIECTB, IO TEIUIOBOMY J(deKTy, I0
U3MEHEHHIO CTETEHEH OKHUCICHHMsS] XUMUYECKHUX AJIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- M SHAOTEPMUYECKUE PEAKLUHU, TEPMOXUMHUYECKUE

ypaBHeHUS. [IoHSITHE O CKOPOCTH XUMUYECKOU peaKuu

1.4

[Tonatue 006 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX peakiusax. [lonarue o
TOMOTEHHBIX M TETCPOTCHHBIX peaknusx. [IoHSATHE O XMMHUYECKOM PaBHOBECHH.
@dakTopbl, BIMSIONIME HA CKOPOCTh XUMHUYECKOW pPEaKIUW U TIOJ0XKECHUE

XUMHYECKOT'O paBHOBCCHUA

1.5

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC PCaKIuu, SHCKTPOHHBIﬁ 0ajaHC OKMCIUTEIBHO-
BOCCTAHOBHUTEIIBHOM pe€aKuuu. Cocrasiienue ypaBHeHI/Iﬁ OKHCIIUTCIIbHO -

BOCCTAaHOBUTCIIBbHBIX peaKHI/Iﬁ C UCIIOJIb30BAHUEM MCTOAA 3JICKTPOHHOI'O OanaHca

1.6

Teopm{ BHeKTpOHHTquCKOﬁ Juccolalnmnu. aﬂeKTI)OHI/ITBI n  HEOJICKTPOJIUTLI.
KaTI/IOHLI, aHHOHBI. MeXxaHM3M JHUCCOLMAIIMHA BEIIECTB C pa3jiIniHbIMU BUJaMHU
XUMHUYeCKOor cBs3u. CTemneHb JUCCOoIMaIlu. CunbpHbiC M clla0Oble QJICKTPOJIUTHI.
Peakniun wnoOHHOTO oOMmeHa. YcloBus MMPOTCKAHU peaKLII/Iﬁ HMOHHOT'O O6MeHa,
IIOJIHBIC H COKpaH_IéHHBIe HOHHBIC YpPABHCHU: peaKHHfI. CsoiicTBa KHUCJIOT,
OCHOBAHUI U COJICH B CBETE HpeI[CTaBJ'ICHI/Iﬁ 00 BHGKTpOHHTH‘{CCKOf/'I JUCCoranu.

KauecrBennbie PCaKIM Ha HOHBI. IlonsaTue o r UAPOJIN3C coleit




1.7

XUMUYECKUN 3KCIIEPUMEHT: 03HAKOMJICHHE C MOJAEIIAMU KPUCTAJUIMYECKUX PEMIETOK
HEOPraHMYeCKUX BEUIECTB — METAJIOB U HEMETAJUIOB (IpaduTa U aiMasa), CI0KHBIX
BELIECTB (XJIOpUAA HATpHUA); UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKON
peakuuu oT BO3JICHCTBUS pa3IMYHBIX (baxTopos; UCCIIEJOBaHHE
AJIEKTPOIPOBOJAHOCTH PacTBOPOB  BEILIECTB, Mpoliecca JAUCCOLMAIMM  KHUCIOT,
miesoued M cojeil (BO3MOXKHO HCIOJIB30BAaHUE BHUAEOMATEPUAJIOB); IPOBEICHHE
OTBITOB, WJUIIOCTPUPYIOIIMX IPU3HAKK IPOTEKAHUS pPEAKIU HOHHOro oOMeHa
(oOpazoBanne ocajaka, BbIJEJIEHHWE Tra3za, oOpa3oBaHHWE BOJbI);  OIBITOB,
WUIIOCTPUPYIOIIMX ~ TIPUMEPhl  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX  peakUuid
(ropeHue, peakuuu pa3ioXKEeHHs, COCIUHEHMs); paclo3HAaBaHUE HEOPraHMUYECKUX
BEIIECTB C IIOMOUIbIO  KAYeCTBEHHBIX pEaKIMi Ha  HOHBI; pEIIeHHE

OKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u nx COCIMHCHU

2.1

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTtpoeHne U (uU3MUECKHE CBOWCTBA MPOCTHIX BELIECTB —
rajioreHoB. XHMHUYECKHE CBOMCTBa Ha TMpuMepe Xjopa (B3aUMOJCIHCTBUE C
MeTajjlaMu, HeMeTaulaMM, Iienodamu). XiopoBoaopord. ComnsiHas KHCIOTa,
XUMHYECKHME CBOWMCTBA, TMOJydeHHE, MpumeHeHue. JleiictBue xjopa Hu
XJIOPOBOJIOPOJIa HA OPraHM3M 4eloBeKa. BaxkHelne XJI0puabl U UX HaXOXKJIEHNE B

pHUpOJIE

2.2

O6mras xapakrtepucTuka nemMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (QU3MYECKHe CBOWCTBA IMPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJIOTPONHbIE MOIU(PUKALUN KUCIOPOJA U CEphl.
Xumuyeckue cBoiictBa cepbl. CepoBOIOpOJ, CTpoeHUE, GU3NYECKIE U XUMUYECKUE
cBoiicTBa. OKCUIBI CEPBI KAaK MPEICTABUTENIN KHCIOTHBIX OKCUI0B. CepHasi KUCIOTa,
¢busznueckue U XMMUYECKHe CBOMCTBa (0OIIMe KaK MpeACcTaBUTENS Kiiacca KUCIOT U
cnenuduueckue). XUMUUYECKHE PEaKLUH, JIeKAllMe B OCHOBE MPOMBIILICHHOTO
crocoba moisiydyeHusi cepHod Kuciothl. [Ipumenenue. Conu CepHOM KHCIOTHI,
KayeCTBeHHasl peakius Ha cyiabpaT-uoH. HaxoxxaeHue cepel U €€ COeTUHEHHUI B
npupoae. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelbl COEIMHEHUSIMH CEpbI
(KUCIOTHBIE  JTOKIHW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CHOCOOBI  €ro

MMpEeaOTBPAIICHHU A




2.3

OOmiast xapakrepucTuka 1eMeHToB VA-rpynnbl. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTETIEHU OKHCICHUS. A30T, paCIpOCTpaHEeHUE B IpUpoe, GU3nIecKue
U XUMHU4YecKue cBoicTBa. KpyroBopot azoTa B npupoae. AMMHAK, €ro pU3HYecKue u
XMMHMUYECKUE CBOMCTBA, MOIy4YeHUE U NTpuMeHeHne. Coau aMMOHMS, UX PU3NYECKHE
U XMMUYECKHE CBOWCTBA, NpuMeHeHue. KauecTBeHHas peaklivs Ha MOHbI aMMOHHUSI.
A30THas KHCIIOTa, €€ MoylyueHue, pru3nueckue 1 XuMu4eckue cBoiicTa (o0uue kak
IPEeICTAaBUTENS KJlacca KUCIOT M crenuduueckue). Mcnonb3oBaHue HUTPATOB U
COJIel aMMOHHUSI B Kaue€CTBE MHUHEpaIbHBIX y100peHuil. XUMHUYECKOE 3arpsi3HEHHUE
OKpY)KaloIlllel Cpelibl COEIUHEHUSIMU a30Ta (KHUCIOTHBIE JIOKIHU, 3arpsi3HEHue

BO3/1yXa, MIOYBHI U BOJIOEMOB)
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®ochop, amnorponHeie Moaupuxanuu ¢Gocdopa, (usMUeckue M XUMHUECKHE
cBoiictBa. Oxcun dochopa(V) u dbochopnas kucnora, Gpundeckne U XUMHIECKHE
cBOlcTBa, mnoiydeHue. Mcmonb3oBanue @ochaToB B KauecTBE MHUHEPATBHBIX

ynoOpeHuit

2.5

O6mas xapakrepuctuka 3neMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHUS. YTIEepoJd, aJJIOTPOINHbIE MOJIU(UKALINH,
pacnpocTpaHeHue B mpupojie, pu3nyecKkue M XUMUYECKHe CBOMCTBA. AncopOuus.
Kpyrosopor yrnmepoma B mnpupone. Oxcuabl yriepojga, HuX (uU3HUECKHEe U
XMMHUYECKHE CBOMCTBA, ACWCTBHE Ha )KUBbIE OPraHU3MBI, MTOJIy4E€HHUE U IPUMEHEHHE.
DKOJIOTHYECKHE TIpOoOJIeMBbl, CBs3aHHbIe ¢ okcugoMm yriepoaa(lV); rumoresa
rJ100aTBbHOTO TOTEIUICHHUS KJIMMaTa; MapHUKOBBIN 3 QexT. YronbHas KUCIOTa U e
colid, uX (QU3NYECKMe U XUMHYECKHE CBOMCTBA, IOJYyYEHHE U MPUMEHEHUE.
KauectBenHnas peakuus Ha kapOoHaT-HMOHBIL. lcmonb3oBaHue kapOOHATOB B OBITY,

MCIUIHUHE, IIPOMBIIIIJICHHOCTU U CCJIbCKOM XO3SMCTBE

2.6

HepBOHa‘IaJ'ILHLIe MOHATHS 00 OPra’HndcCKuX BCIICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, AlICTHUJICH, 3TAHOJI, I'TIMIICPUH, YKCYCHAsd KI/ICJ'IOTa).
Hx cocTaB u XuMuieckoe CTPOCHHUC. ITonsatue o OMOJIOrNYECKH BaKHBIX BCIICCTBAX:
KUpax, 6eJ'IKaX, yriieBogax — U HUX POJIM B KH3HU UYCJIOBCKA. MaTepI/IaJ'IBHOG

CANHCTBO OPTaHUYCCKUX U HCOPTraHNUYCCKUX COCIUHEHUN




2.7

Kpemuuii, ero ¢usnueckue ¥ XUMHUYECKHE CBOWCTBA, MOJydCHHE U MPUMEHEHHE.
Coenunenus kpeMHus B npupoze. O0mue npeacrapienus o6 okcuae kpeMaus(1V)
U KpeMmHHEBOW kuciore. CHIMKATBhl, MX HCIOJIB30BAaHHE B OBITY, MEAUIUHE,
IIPOMBIIUIEHHOCTH. BakHeHIMe CTpPOUTEIbHBIE MaTEpHANIbl: KEPaMMKa, CTEKIIO,
IEeMEeHT, OeToH, kene300eToH. [Ipobmembl  G€30mMacHOrO  HCIOJIb30BAHUS

CTPOUTCIIBHBIX MAaTCPHUAJIOB B HOBCCIIHGBHOfI KHN3HU

2.8

XUMHUYECKUH OKCIEPUMEHT: H3y4eHHEe OOpa3loB HEOPraHWYECKHX BEHIECTB,
CBOWCTB COJISTHOHM KHCIIOTHI; TPOBEACHNE KaUeCTBEHHBIX PEAKIIUi Ha XJIOPUI-HOHBI U
HaOJIO/IeHUEe TPHU3HAKOB WX NPOTEKAHWUS; OMBITHI, OTpPaKAKOMINE (U3UUYESCKUE H
XHMUYECKHE CBOWMCTBA TAJOTEHOB W WX COEAWHEHHH (BO3MOXKHO HCIOJIH30BAHUE
BHJIEOMATEpUAJIOB); O3HAKOMJIEHME C oOpa3uamMu XJIOpPUJIOB (TajJoreHHJIOB);
O3HaKOMJICHHE C 00pa3lamMu cepbl U €€ COeNMHEHUSIMHU (BO3MOKHO HMCIOJIH30BAaHNE
BHJICOMATEpHaJIOB); HAONIOJCHUE TMpollecca OOyrIMBaHUS caxapa MO JACHCTBHEM
KOHIEHTPUPOBAHHOM  CEpPHOM  KHUCIOTHI; HU3YYEHHWE XHMHYECKHX  CBOICTB
pa30aBieHHON CEpHOM KHCIOTHI, MPOBEACHUE KAUeCTBEHHOM peaklUy Ha cyab(ar-
WOH W HaONIOJCHWE TpHU3HaKa e€ MPOTEKaHWs; O3HAKOMIJICHHE C (U3UICCKUMHU
CBOMcTBaMH a30Ta, ¢ochopa W HX coeaUHEHUH (BO3MOXKHO MCIOJIb30BAaHUE
BHJICOMAaTeprasoB), obpasnamMu a3oTHBIX U (OCHOPHBIX yHOOpEHUM; MOTydCHHE,
coOupaHue, pacno3HaBaHME W H3YyYE€HHE CBOWCTB aMMHaKa; IMpPOBEJIECHUE
KaueCTBEHHBIX peakiuil Ha HOH aMMOHUS U (pocdaT-UOH U U3yuyeHUe NMPU3HAKOB UX
IPOTEKaHUs, B3aUMOJICHCTBUE KOHILIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEJBIO
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPHAJIOB); U3y4eHue Moenen
KPUCTAJUTMUECKUX pemérok anmasza, rpadura, ¢QymuiepeHa; O3HAKOMIICGHHE C
IPOLECCOM  aJICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTA3a; IMOJy4YeHUE, cOOMpaHue, paclo3HAaBaHUE M H3yYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a; MpPOBEACHHE KaueCTBEHHBIX peaklMii Ha KapOOHAT- U
CIWJIMKAT-UOHBl W W3y4YEHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
NPOIYKIKEH CHIIMKATHOW MPOMBIIIJIEHHOCTH; PEIlIeHNe YKCIEPUMEHTAIbHBIX 3a/1a4

o TeMe «BaxHelIne HeMeTaabl ¥ UX COCIUHECHUSY

MeTanisl ¥ UX COeIMHEHUS




3.1

OOmiast xapakTepuUCTHKa XUMUYECKHUX SJIEMEHTOB — META/JIOB HAa OCHOBAaHMM MX
nosnoxeHus B [lepuoguueckoit cucreme xumudeckux auiemeHTos .M. Menneneesa
U cTpoeHus aroMoB. CTpoeHue MeTalIoB. MeTaudyeckas CBsA3b U METauIn4ecKas

KpUCTAJUIMUECKas PeIETKa. DIEKTPOXUMHUECKUN Psii HAPSDKEHUN METalJIoB

3.2

dusnueckue M XUMHYECKHE CBOicTBa MerayuioB. OOmue crocoObl MOTydeHHs
MeTayioB. [loHSATHE O KOPpO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLUTBHI UX OT
koppo3uu. CrnaBel (cTajib, YyryH, AIOPATIOMUHHUI, OpOH3a) U MX NMPUMEHEHHUE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[Ilenounsle MeTaUIbl: MOJOXKEHHE B llepuoamdeckodl cucTeMe XUMHUYECKHX
anemenToB JI.JMI. MenneneeBa; cTpoeHHME HX aTOMOB; HAaXOXIACHUE B IIPUPOJIE.
Ouznyeckue U XUMUYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCHIbI U

TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie HICJIOYHBIX METAJIJIOB U UX CO@)II/IHCHI/Iﬁ

3.4

[[lenouyHO3eMENBHBIE METAJIIBI MAarHU U KaJIbIUMU: TOJ0XKeHue B Ilepuoamyeckon
cucreme xumudeckux osnemeHtoB J[.M. MeHnneneeBa; cTpoeHHE HUX AaTOMOB;
HaxoxJeHue B npupojae. Ou3nyeckue 1 XMMUYECKUE CBOMCTBA MarHusl U KaJbIUs.
Baxneitmme coeqmHeHUST KanbIus (OKCHII, TUAPOKCUA, coyin). JKECTKOCTh BOJBI U

crocoObI €€ ycTpaHeHUs

3.5

AmomuHMii: TiosioxkeHue B Ilepuonnyeckoi cucreMe Xxumuueckux siemeHToB [.M.
MemnzeneeBa; CTpoeHHE aTOMa; HAXOXkJACHUE B MpHupojae. OU3nveckne U XUMHUCCKUE

CBOICTBA aJIIOMUHHSL. AM(bOTepHBIe CBOICTBa OKCHJa U THAPOKCHUId A ITFOMHUHUS

3.6

Keneso: monoxxenne B Ilepuomudeckoit cucreme Xumudeckux snemeHtoB J[.U.
MeHieneeBa; CTpOCHUE aTOMa; HaXOKJICHUE B Tipupojae. Du3nueckre u XuMUYEeCKUe
cBoiicTBa xene3a. Okcunpl, ruapokcunsl u conu skenesa(ll) u xemesa(Ill), mx

COCTaB, CBOMCTBA U MOJIYYCHHUC




3.7

XVWMUYECKUH IKCIIEPUMEHT: O3HAKOMIICHUE ¢ 00pa3iiaMyd METalIOB U CILIABOB, HUX
(U3HYECKUMU CBOWCTBAMU; U3YyUCHHE PE3YIbTATOB KOPPO3UU METAILIOB (BO3MOKHO
WCIOJIb30BAHNE  BHUJICOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJEHCTBHS  OKCHIA
KaJdbI[Usl W HATpUsl C BOJOH (BO3MOXXHO WCIIOJH30BAHUE BHJICOMATCPHAIIOB);
UCCIIeIOBAaHNE CBOWCTB XECTKOM BOMBI; MpoIllecca TOPEHHUs XkKele3a B KHUCIOPOJe
(BO3MOKHO  HCIIOJIb30BAaHWE  BUICOMATEPHAJIOB);  MPH3HAKOB  MPOTCKAHUS
Ka4eCTBCHHBIX PEAKIIMI HA MOHBI (MarHus, KaJbIlHs, ATFOMUHUS, ITUHKA, sxere3a(ll)
u xkeneza(lll), memu(ll); nabGmiomeHwe W oOmMUCaHWE WPOLIECCOB OKpalIUBaHUS
IJJAMCHH HMOHAMHU HATpUs, Kalusg W KajdblWsl (BO3MOXHO HCITOJIb30BAHHE
BHJICOMATEPHAJIOB); HCCIICIOBaHNE aM(POTEPHBIX CBOUCTB TMIPOKCUIA AITFOMUHHUS U
THUAPOKCUIA IIMHKA; PEIICHWE SKCICPUMEHTAIBHBIX 33134 1Mo TeMe «BaxHeumune

METAJJIbI 1 UX COCAUHCHU)

XHUMHS ¥ OKpYKarolias cpeia

4.1

HoBsie MaTepuansl U TexHOJOTHU. BeniecTBa U MmaTepuanbl B MOBCEAHEBHOM )KU3HU
4yenoBeKa. XUMUS U 3J0pOBbe. be3onacHoe HCIOJIb30BAHUE BEMIECTB U XUMUYECKHUX

peakuuii B 0bITy. [lepBasi moMoIb Mpy XUMHUYECKUX 0XKOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKarolleu
cpenbl IIJIK. Ponp xumMum B pemieHHHM HKOJOTHYECKUX TMpobieM. [Ipupomnbie
WCTOYHUKU YTJIEBOJOPOJOB (yroib, NPHUPOAHBIA Ta3, HE(Th), MPOAYKTHI HX

nepepaboTKU, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XUMUYECKUN SKCIEPUMEHT: H3ydeHHe oOpa3loB MaTepuajoB (CTEKIIO, CIIJIaBbl

MCTaJIJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




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

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0uiero oopazopanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O T[I03HABa€MOCTH SIBJICHMM TNpUPOAbI, IOHHMaHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XHWMHYECKOM HayKH Kak o00JIacTHU COBpPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIell KylIbTypbl U MPaKTUYECKOI
NeSITeIbHOCTH YeJI0BeKa B YCIIOBUSX COBPEMEHHOTO 00I11eCTBa; TOHUMAaHNE

MECTa XUMHHU CPEAN APYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAy4YHBIX METOJAaX II03HAHWSA, B TOM YHCJIE SKCIEPUMEHTAIBHBIX U
TEOPETHYECKUX METOJaX UCCIEIOBAHUS BEIIECTB M N3YYCHUS XUMUUECKUX
peakmuii; yMEHHWE WCIOJb30BaTh MOJCIU il OOBSCHEHUS] CTPOCHUS

aTOMOB U MOJICKYJI

1.3

o cepax mpodeccnoHANBHON NEATENBHOCTH, CBA3AHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJIOTHUSIMH, OCHOBAaHHbIMU Ha  JOCTH)KCHMSX
XMUMHYECKON HAayKH, YTO MO3BOJUT OOYyYaIOIIUMCS paccMaTpUBaTh XUMUIO
Kak cdepy cBoel Oyayuielt npodeccuoHaNnbHON AESITETbHOCTH U CAETIaTh
OCO3HaHHBII BBIOOP XUMHHU Kak MpO(UIBHOTO MpeAMETa Mpu Mepexoae Ha

YPOBEHb CPETHEr0 00IIero 00pa3oBaHus

Bnagenue cucreMoil XUMHYECKUX 3HaHWUH U YMCHHUEC IIPUMCHATL CUCTCMY

XUMHNYCCKHX 3HaHPII>i, KOTOpasa BKIOYacCT:




2.1

BAKHEMILINE XUMUYECKHE TIOHATUS: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE U CJIOKHOE BELIECTBO, OJHOPOJIHAS U HEOJHOPO/IHAsS
CMECh, OTHOCUTEJIbHBIE aTOMHAasi M MOJICKYJISIPHAsT MacChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM OOBEM, OKCHI, KHCIIOTa,
OCHOBaHHUE, COJIb (CpemHsisl), XUMUYECKasi PEaKIusi, PEaKIUU COCTUHCHMUS,
peakuu Pa3JIOKEHUsI, PEAKIIMHM 3aMEIIECHUs, PEaKIuu OOMEHa, TEeTUIOBOM
3¢ (deKT peakuu, dK30- U IHIOTCPMHUYCCKHE PEaKIIUU, PACTBOP, MaccoBas
JIOJIsI XUMUYECKOTO JIEMEHTA B COSMHEHUH, MacCOBas J0JIsI U MPOIICHTHAS
KOHIIGHTpAallUsl BEIIECTBA B PAcTBOPE, SAPO aTOMa, SJIEKTPOHHBIN CIION
aToMa, aToMHas opOuTanb, pPaaUyC aTOMa, BAJIEHTHOCTb, CTEIEHb
OKHCJICHHS, XMUMHYECKas CBS3b, AJIEKTPOOTPHUIIATEIHHOCTh, TOJSPHAS WU
HEMNoJIIpHasi KOBAJICHTHAs CBs3b, HMOHHAs CBSI3b, METAJUIMYECKasi CBS3b,
KpUCTaUIMYecKass  pemérka  (aroMHas, HWOHHAs,  METaJUTMYeCKas,
MOJICKYJISIpHasi), WOH, KaTHOH, AaHHWOH, DJIEKTPOJIUT W HEJIEKTPOJIUT,
DNICKTPOIUTAYECKAS ~ JUCCOIMAIMS,  peaklud  HOHHOTO  OOMeHa,
OKHCITUTETFHO-BOCCTAHOBUTEIIHHBIC peakiuu, OKHCJIUTEITh "
BOCCT@HOBUTEJb, OKHUCIICHUE U BOCCTAaHOBJICHUE, AJIEKTPOJIHN3, XUMUYECKOE
paBHOBecHe, 0OpaTUMblEe U HEOOpaTUMbIE PEaKIUU, CKOPOCTh XUMHUYECKOU

peakiuu, karamuzarop, [1JIK, koppo3us MeTamioB, CIIaBbl

2.2

OCHOBOTIOJIATAIONINE 3aKOHBI ~XWMHH: 3aKOH COXpPaHEHHUsS  MAacChl,
nepuoauueckuii 3akoH J[.M. MenaeneeBa, 3aKOH TMOCTOSIHCTBA COCTaBa,

3aKOH ABOTaJpO

2.3

TEOpUHn XHUMHU: ATOMHO-MOJICKYJIApHas TEOpUs:, TCOPUA

AIEKTPOJUTUUECKON JTUCCOIHAITIT

Bnagenue ocHoBaMu XUMHYECKOH I'PaMOTHOCTH, BKJTIOYATOIICH

3.1

YMCHHUC NPABUIIBHO HUCIIOJIB30BATh M3YYCHHBIC BCIICCTBA U MATCPUAJIbI (B
TOM YHCJIC MHHCPAJIBHBIC y,[[O6pCHI/I${, MCTAJUIbl MW CIUIaBbl, IIPOAYKTbBI
nepepa60TKI/I NPpUPOAHBIX HCTOYHHUKOB YIJICBOAOPOA0OB (er'IH, IMpUPOAHOTO
rasa, He(bTI/I) B 6BITy, CCIIbCKOM XOSSIIZCTBG, Ha IMPOU3BOACTBC U IOHUMAHUC
3HAYCHHUA KUPOB, 6CJ'IKOB, YJIEBOJAOB I OpraHru3Ma 4YCJIOBCKA; YMCHHC
IMPOrHO3UPOBATh BJIMUAHHUEC BCHICCTB U XUMHUYCCKUX TIPOLIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYXKAIOIIYIO MPUPOIHYIO CPELY

3.2

YMCHHUC HWHTCTPUPOBATE XUMHUYCCKUC 3HAHHUA CO 3HAHUAMU OPYTIUX




y4eOHBIX MPEAMETOB

HaJIU4YHUEC OIIbITa paGOTbI C pa3IMYHbIMHU HCTOYHUKaAMU I/IH(bOpMaI_[I/II/I 10

3.3 XMMHMM  (HaydyHas Y HAY4YHO-NIONMYJIIpHAs  JIMTEpaTypa, CIOBapH,
CIIPABOYHHUKH, HHTEPHET-PECYPCHI)
YMEHHE OOBEKTUBHO OIICHMBATh WHQPOPMAIMIO O BEMIECTBAX, WX

3.4 MPEBPAIICHUAX U MPAKTHICCKOM MPUMECHCHUH U YMECHHE HCIIOJIb30BaTh €&
JUTSL pEIICHUS y4eOHO-TT03HABATEIBHBIX 33149
Bragenne ocHOBaMM TOHSTHHHOTO armapara U CHMBOJHYECKOTO S3bIKa

4 XAMHH JUTSI COCTaBJICHHUST (POPMYJT HEOPraHMYEeCKHX BEIISCTB, ypaBHECHUI
XUMUYECKUX peakinii; ocHoBaMu xumuyeckoi Homenkinarypsl (IUPAC u
TPUBUAIILHOM)
YMmenue OOBSCHATH CBSI3b MOJIOKEHUsT dieMmeHTa B [lepuoanueckoit
CUCTEME C YHCIIOBBIMH XapaKTCPUCTUKAMHU CTPOCHHSI aTOMOB XHUMHUYECKUX

5 2JeMEHTOB (COCTaB | 3apsia  siapa, OOIIee YHCIO DJIEKTPOHOB),
pacrpeqesieHueM 3JCKTPOHOB 110 DJHEPreTUYeCKUM YPOBHSIM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATTUS U KaJIbLIHS
[IpencraBienne 0 MNEPUOAMYECKONM 3aBUCUMOCTH CBOMCTB XHUMHUYECKUX
JJIEMEHTOB (paAMyC aTroMa, »JJIEKTPOOTPHUIATENBbHOCTb), MPOCTHIX U

6 CJIOHBIX BEIIECTB OT MOJIOXKEHHs 37eMeHTOB B [lepronuueckoii cucreme
(B ManpIX mepuojiaXx U TIaBHBIX MOATPYMNIAxX) M AJIEKTPOHHOIO CTPOCHHS
aToma

7 YMeHue KinaccupuIupoBaTh:

7.1 XUMUYECKUE TICMEHTHI

7.2 HEOPraHWYECKHUE BEIIeCTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh M CTETIEHb OKHCIEHUS! XUMUYECKIX JIEMEHTOB, 3apsij HOHA

8.2 BUJ XMMHYECKOW CBSI3M W TUIN KPUCTAUIUYECKOW CTPYKTYpHl B
COEIMHEHUSIX

8.3 XapakTep cpebl B BOAHBIX PACTBOPAX BEUIECTB (KHCIOT, OCHOBAHU)

8.4 OKUCITUTENh U BOCCTAHOBUTEIb




YMeHue xapakrepu3oBarh (PU3NUeCKre M XUMHUECKHE CBOMCTRA!

IPOCTBIX BEIIECTB (KHUCIOPOM, 030H, BOJOPOJ, rpaduT, ainMas, KpeMHUH,

9.1 a3oT, pocdop, cepa, XJI0p, HATPHIA, KaTUi, MarHU, KaIbIIUH, aTIOMUHUH,
KeJe30)
CJIOXKHBIX BEIECTB, B TOM YHCJIE MX BOJHBIX PAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOMA, OKCHUIBI U THAPOKCUIBI MeTaiioB [-11A
9.9 rpynmn, amomunus, meau (II), nunka, sxenesa (II u 1II), oxkcuasr yraepona
(I m 1V), xpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30TuUCTasi, a3oTHas, ¢ocopHas, YrojpHasd,
KpEMHHUEBAs KUCIOTA U UX COJIH)
MIPOTHO3MPOBATH U XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
93 WX COCTaBa M CTPOCHHS, NMPUMEHEHHE BEIIECTB B 3aBHCHMOCTH OT HX
CBOWCTB, BO3MOXKHOCTH TIPOTCKaHWS XHMHUYCCKUX TIPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUIX
10 YMeHue COCTaBIIATh MOJICKYJISIPHBIC U HOHHBIC YPABHCHUS PEAKIIHiA, B TOM
qrce:
10.1 peakmuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKITHI
103 WITIOCTPUPYIOIIUX XHUMHUYECKHE CBONCTBA M3YYEHHBIX KIJIACCOB (TPYIIN)
HEOPraHMYECKUX BEIICCTB
10.4 MOJITBEPIKIAIOIINX TEHETUICCKYIO B3aUMOCBSI3b MEXKTy HUMH
11 YMeHHE BBIUUCIIATE (IIPOBOAUTH Pacu&Thl):
111 OTHOCHTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB, MACCOBYIO
JIOJTIF0 XUMHUYECKOTO AJIEMEHTA B COCAMHCHUH
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSM XUMUYECKUX PEaKIMi U HAXOJIUTh KOJMYECTBO BEIECTBA,
00BEM U Maccy peareHTOB WIH MPOAYKTOB PEaKIUH
12 Brnagenue (3HaHUE OCHOB):




12.1

OCHOBHBIMH METOJaMHM HAay4yHOTO MO3HaHUs (HAOIIOJEHUE, W3MEpEHHE,
AKCHEPHUMEHT, MOJIEIMPOBAHUE) IPU U3YUYEHUU BEIIECTB U XMMHUYECKUX
SBIICHUH;, yMeHuEe CcPOpMyTUpOBaTh MPOOIEMy U HPEUIOKUTH IyTH €&

peleHus

12.2

Oe3omacHON pabOTHl ¢ XMMHYECKUMH BEIIECTBAMH, XUMUYCCKOU MOCYIOM

¥ 1a00PAaTOPHBIM 000PYIOBAaHHEM

12.3

npaBujaMu 0€30IMacCHOTO OOpallleHHs] C BEIIeCTBAMH, MCIOJIb3YEeMbIMU B
MOBCEHEBHON JKM3HU, TMpaBWJIaMU TIOBEACHHUS B IENIIX cOepekeHus
310pOBbSI M OKPYXAIOMIEH MNPUPOJHOM Cpellbl; IOHMMaHHUE Bpeaa
(omacHOCTH) BO3JCHCTBUS HA KUBBIE OPTAHU3MBI OTIPEICTEHHBIX BEIIECTB,

CII0co0oB YMCHBIICHUSA U MTPEAOTBPAICHUSA UX BPEAHOTO BO3)IGI\/JICTBI/I$[

13

Hanmuame MIPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHUA W OCYIICCTBJIICHUA

CICAYIOMUX XUMHUYCCKHUX OKCIICPUMEHTOB!

13.1

N3YUCHHUEC KW OIIMCAaHHC (1)I/I3I/I‘ICCKI/IX CBOMCTB BE€HICCTB, O3HAKOMIJICHUE C
(1)I/ISI/I‘I€CKI/IMI/I U XUMHUUYCCKUMU SBJICHUAMH; OIIBITBI, HIIIIOCTPUPYIOIIUC

MPU3HAKU IPOTEKAHUSI XUMUYECKUX PEaKIuil

13.2

U3y4eHHE CTIOCOOOB pa3esieHHs CMecer

13.3

IMOJIY4YCHHUE KHUCIOpOoaa U HU3YUCHHUEC €TI0 CBOﬁCTB; IOJIY4YEHUE BOJOpOaa U
HN3YUCHHUE €TO CBOﬁCTB; IMOJIYYCHHUE YITICKHCIOIO rada M HU3Yy4CHHUEC €TI0

CBOﬁCTB; IIOJIY4CHHUE aMMHaKa U N3YUCHUEC €TI0 CBOCTB

13.4

OPUTOTOBIICHHE  PACTBOPOB C  OMNpeAeiaCHHOW  MaccoBOM  Jioyiei

paCTBopéHHOFO BCIICCTBA

13.5

NpUMEHEHHE MHAUKATOpPOB (JIakMyca, MeTuJopaHxa u ¢eHondTanenHa)

JJI1 OIIPCACIICHHUA XapaKTEpa CPCAbl B paCTBOpAX KHUCJIOT U menoqeﬁ

13.6

HCCIIeIOBaHUE U OIIMCAHHE CBOMCTB HCOPraHNMYCCKUX BCILICCTB pPaA3JIMYHBIX
KJIaCcCoOB; H3YYCHHC B3aUMOJCHCTBUS KHUCIOT C METallllaMH, OKCHUIaMH
MCTAJIJIOB, PACTBOPUMBIMHU U HCEPACTBOPUMBIMH OCHOBAHUSAMH, COJISIMU;
MMOJIYYCHUEC HCPACTBOPUMBIX OCHOBaHI/II\/’I; BBITCCHCHHUC OJHOI0O MCTalla
ApyrumMm U3 pacTBoOpa COJIM; HCCIICAOBAHUC aM(I)OTCpHBIX CBOICTB

TUAPOKCUIOB aJIFOMHUHUSA U TUHKA




13.7

pelieHne HKCIEPUMEHTAIbHBIX 3a/lad Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAMHEHUN»; «DJIEKTPOJIUTUYECKAS JTUCCOIUAIIUDY;
«Baxneuine HeMeTalllIbl U UX COSIMHEHU»; « BaxkHEeHIne MeTaIbl U UX

COCAUHCHUA»

13.8

XAMHYECKHAE JKCIEPUMEHTHI, WUTIOCTPUPYIOIIHE TMPU3HAKA MPOTEKAHUS
peakiuii FOHHOTO 0OMEHA; KaueCTBEHHBIC PEaKIIMU Ha MIPUCYTCTBYIOIINC B
BOJHBIX PAacTBOPAX MOHBL XJIOPHUI-, OPOMHUI-, HOIH -, CYyIb(haT-, hocdart-,
KapOoOHAaT-, CHJIMKAT-aHUOHBI, THUIPOKCHUI-HOHBI, KAaTHOHBI aMMOHUS,
MarHus, Kalbllus, adroMUHM, xkene3a (2+) u xenesa (3+), memu (2+),

IMUHKa

14

YmMmenue:

141

OpeaACTaBIATH PE3YIbTATHI OKCIICPpUMCHTA B q)opMe BBIBOIOB,
J0Ka3aTejibCTB, TIP a(l)I/IKOB n Ta6J'II/III U BBIABJIITH OMIIMPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATH CBSI3U MEXAY peajbHO HAOII0IaeMBIMU XHUMHUYECKUMU
SBIIGHUSIMU M MPOLECCAMH, MPOUCXOISIIMMU B MAaKpo- U MHKPOMHUDE,

OOBSICHATH TPUYMHBI MHOTOOOpa3HsI BEIIECTB




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

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI U MOJEKYJIbl. XUMHUYECKHE HIEeMEHThl. CHMBOJIBI XUMUYECKUX AIIEMEHTOB.
[IpocTeie U cOKHBIE BEIECTRA.
13 Xumnueckass (opmyna. BalleHTHOCTH aTOMOB XUMHUYECKMX djeMeHTOB. CTemneHb
OKHCJIEHUSI
3aKk0H IIOCTOSHCTBA cocraBa BemectB. OTHOcHUTENIBHAs aroMHas  Macca.
1.4 OtHocuTenbHas MOJIEKYJIspHass Macca. MaccoBas J0JII XMMHUYECKOIO JJIEMEHTa B
COEIMHEHUN
L5 KomnuectBo BemectBa. Monbs. MonsipHass macca. Mousipabiii  00BEM  Ta30B.
B3anmocCBsI3b KOMMYECTBA, MACCHI M UUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 ®uU3MYeCcKue U XUMHUYECKHUE SBJICHUA. XMMHUYECKasi peakuus U e€ MpU3HAKU. 3aKOH
COXPAHEHHUS MAacCChl BEIIECTB. XUMHUYECKUE YPaBHEHUS
[lepuonuueckuii 3akoH u Ilepuomuueckas cucrema XuMHYeCKuUX anemeHtoB JI.U.
2
MenneneeBa. CTpoeHHE aTOMOB
[lepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMUYeckux osinementoB JI.U.
2.1 MengneneeBa. Ilepuonbr u rpynmbl. PUMYECKUN CMBICT MOPSAKOBOIO HOMEPA,
HOMEPOB IIEpUOAA U TPYIIIbI SJIEMEHTA
Crpoenue aromoB. CoctaB artoMHbIX saep. HM3orombl. nektpoHbl. CtpoeHue
2.2 AIEKTPOHHBIX 000JI0YEK aTOMOB TEpBbIX 20 XUMHUUYECKHX AeMeHTOB Ilepuonnueckoi
cuctemsl JI.11. MeHnaeneeBa
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHYECKHUX JJIEMEHTOB MEPBBIX TPEX
23 NepuoaoB,  Kaius, Kanblus (paguyca  aTOMOB,  DIEKTPOOTPUIIATEIBHOCTH,
METaJUTMYECKUX M HEMETAJUNIMYECKUX CBOWCTB) M MX COCIUHEHUH B COOTBETCTBHH C
MOJIOKEHUEM 3J1eMeHTOB B [leproanueckoii cucreMe U CTPOCHUEM UX aTOMOB




Crpoenue BelecTa

3.1

Xumnueckass  cBsa3b.  KoBaneHTHass — (mojsipHass W HEMOJISIpHAsl)  CBS3b.
DIEeKTPOOTPULIATEIILHOCTh XUMHUUECKUX 3yieMeHTOB. MoHHas cBsi3b. Metammnueckas

CBA3b

3.2

Tunel KpUCTAIUIMUECKUX PEIIETOK (aTOMHasl, NOHHAs, METAJNINYECKasi), 3aBUCUMOCTb

CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKU U BUAA XUMUYECKOU CBS3U

Baxwueitmme MpEACTABUTCIN HCOPIraHNUYCCKUX BCIICCTB. Hemeranns u ux COCIMHCHMUA.

Mertannsl 1 ux COCINHCHUA

4.1

Knaccudukanuss u  HOMEHKIAaTypa HEOPTraHWYECKUX  COCIWHEHUM: OKCHJIIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHBIE) M HECOJCOOpa3yIoIIHe;
OCHOBaHMH (IIET0YN U HEPACTBOPHMBIE OCHOBAHHS); KACIOT (KHUCIOPOICOACPIKAIINE U

OeCKHUCIOPOIHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2

duznyeckue W XUMHYCCKHE CBOMCTBa IMPOCTBIX BEIICCTB-HEMETAIJIOB: BOJOPO/JA,

XJI0pa, KHCIOPO/Ia, Cephbl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3

duszndeckue U XMMHUUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTHUA, HATpHA,
KaJiusi, MarHuAa M KaJlbIMs, aJJIOMUHUS, KEJIC3a. SHGKT];)OXI/IMI/ILICCKI/Iﬁ pan HaHpH}KeHI/Iﬁ

METAJIJIOB

4.4

duznyeckue MW XHMHYECKHE CBOMCTBA BOJOPOJHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOpOBOAOpPOaa, CCPOBOAOPOAA, aMMHAKa

4.5

®dusnveckue U XMMUYECKHUE CBOMCTBA OKCUI0B HemeTawioB: cepbl (IV, VI), azora(ll,
IV, V), dochopa(lll, V), yrmepoma(ll, 1V), xpemuusa(IV). Ilomyuenue oxcumoB

HEMCTAIJIOB

4.6

Xumnueckue cBoiictBa okcuoB: MeTawioB [A-IIIA rpynm, munka, memu(Il) u sxenesza(ll,

[11). TToyueHne OKCUIOB METAIIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAaHMH M aM(OTEPHBIX THIPOKCHIOB (HAa MpuUMepe
TUAPOKCUIOB aJTIOMUHUS, Kene3a, IuHKa). [lomydeHune ocHoBaHHMM M aMQpOTEPHBIX

TUAPOKCHJIOB

4.8

OOmue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJTHOH, CEpOBOJOPOHOM,
CEepHHUCTOH, cepHOM, a30THOH, QochopHOl, KpeMHHEBOH, YroipHOU. Ocolble
XUMHUUYECKME CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KucnoT. I[lomydeHue

KHUCJIOT




4.9

OO0me xuMHUYecKre CBOMCTBa cpeHux coeld. [lomydyenue comneit

[Monyyenue, coOupaHue, pacrno3HaBaHWE BOJOPOJA, KUCIOPOAa, aMMHaka,

4.10
YTJIEKHUCIIOTO Ta3a B 1abopaTopuu

411 [lomyyenne ammmaka, CepHOW M a30THOM KHCIOT B MPOMBIIUIEHHOCTH. OOmiue
CrocoObI MOJyYEHUS METAJIJIOB

4.12 ['enernueckas cBsA3b MEXIY KilacCaMH HEOPTaHUYECKUX COECTMHEHUM

) XHWMHUYECKUE PEAKIUU

Knaccudpukanuss XuMHUYECKMX peakUMid O pa3IuyHbIM IMpPU3HAKAM: IO YHUCITY H

5.1 COCTaBY yYacTBYIOIIMX B PEaKIMH BELIECTB, MO TEMIOBOMY 3P QEKTY, M0 U3MEHEHHUIO
CTENEeHEeW OKUCIICHNSI XUMHUYECKHUX 2JIEMEHTOB

5.2 TertoBoil 3ppeKT XMMHUUECKOW peakluy, TEPMOXUMHUYECKHE YpaBHEHMs. OJK30- U
SHAOTEPMHUUECKUE PEAKINH. TepMOXUMHYECKUE YPaBHEHUS
OKuCINTEIbHOBOCCTAHOBUTENbHBIE  peakuuu. OKHUCIAUTEIM M BOCCTAHOBUTEIU.

5.3 [Tporeccrr OKUCTICHUS u BOCCTaHOBJICHHSI. DNEeKTPOHHBIN Oaytanc
OKHCIIUTEIbHOBOCCTAHOBUTEIILHOM PEaKLUu

5 4 Teopuss snekrpoautuyeckod aumccoumanuu. KaTHOHBI, aHMOHBI. OJIEKTPOIMTHl U
He3J1eKTpouThl. CHIIbHBIE U ci1a0ble 3IeKTPoJUThl. CTeneHb Tuccouuanun

- Peakiiun noHHoro ooMeHa. Y cinoBus NPOTEKaHUs peaklMii HOHHOro 0OMeHa, MOJIHbIE U
COKpAIlI€HHbIE HOHHBIE YPAaBHEHUS peaKIHii

6 XuMUS U OKpyXKarolas cpea

BemectBa u  Mmarepuansl B INOBCEAHEBHOM JKM3HM uenoBeka. be3omacHoe

6.1 UCIIOJIb30BaHUE BEIIECTB U XMMHMUYECKHX peakiuil B yabopatopuu u ObiTy. IlepBas
HOMOILb IIPY XUMHUYECKUX OKOraX M OTPABICHUAX
XUMHUECKOe 3arps3HEHUE OKpY)Kalolled cpeabl (KUCIOTHBIE A0, 3arps3HEHUe

6.9 MOYBBI, BO3JyXa M BOJOEMOB), cmocoObl ero mnpenoTBpauieHus IlpenenbHas

nomyctumas koHieHTpanus Bemects (IT1IK). Ponb xuMuu B pereHnn 3K0I0THYECKUX

npobaem. YcuneHne napHUKoBOro 3¢dekra, pazpymeHne 030HOBOTO CIIOs




[Ipumenenue cepsl, a3oTa, docdopa, yriepoaa, KpeMHHUSI U UX COCJUHEHUH B OBITY,

MCIUIIMHEC, IMPOMBIINUICHHOCTU M CCIBCKOM XO3SMCTBE. HpI/IMeHeHI/Ie MCTAJlJIOB H

6.3 CIUTaBOB (CTasib, YYT'YH, AIOPATIOMUHUHN, OpoH3a) B OBITY W IPOMBIIIJICHHOCTH HX
coenuHeHui. [loHATHE O KOPPO3UU METALUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
KOppo3uu

6.4 [IpupoaHble UCTOUHUKH YTIJIEBOJOPOAOB (YTrojb, IPUPOJHBIN ra3, HE(PTH), MPOITYKTHI
UX niepepadoTku (O€H3UH), UX POJIb B OBITY U MIPOMBIIINIEHHOCTH
[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHMSX YyIiiepoja

65 (MeTaH, 3TaH, 3TWJIEH, alleTWIEH, 3TaHOJ, TJIMLEPUH, YKCycHas kucinota). [lonarue o
OMOJIOTMYECKH Ba)KHBIX BEILECTBAX: JKUpaX, OENKax, yrieBoJax — M MX pOJM B KU3HU
YeJIoBeKa

7 Pacuérsr:

7.1 1o GpopmMynaM XUMUYECKHX COeTMHEHUN

7.2 Macchl (MacCoBOM) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHUYECKUM YPAaBHCHUSIM




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






