


HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (eaepasbHOM paboyell nporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpIKaHMUS, PEKOMEHIyEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY>KHUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON IESITEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K ECTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

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

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

I[Ipy wu3yyeHUH XUMHUHM TPOUCXOJUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe Led, Kak:

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

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSITENBHOM MO3HABATEIbHON JEsATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOUN NEATETbHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0o MHpa, UCIHOJIb3yd 3HAHUSA U ONBIT, MOJYYCHHBIC MPU H3YYCHHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

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

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIs U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
Jaca B He/Iel0), B 9 kiacce — 68 JacoB (2 yaca B HECIIO).

B cootBeTcTBMM C KaneHAapHBIM y4eOHBIM Tpadukom mkoasl Ha 2026-2027
y4eOHBIH TOJ U pacucanneM ypokoB Ha 2026-2027 yueOHBIH TO HA PEaTH3aAIUI0
MPOrpaMMBbI OTBOIUTCS B 8 Kitacce 65 yacos, B 9 kitacce 67 4acos.



COJAEPKAHUE OBYUEHUSA

8 KUIACC

IlepBoHayaibHbIe XMMHUYECKHE MIOHATHS

[Ipenmer xumuun. Ponb X¥uMuK B KU3HU 4elloBEKa. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE dJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJISIpHAs Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUE U XMMHUYECKUE ABJICHUSI. XUMUYECKasi peakius U €€ MpUu3HaKu.
3aKOH COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHusa. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B J1aOOpaTopuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 000PYJO0BAaHUEM, U3yUYEHUE U OMUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (FOPEHHE CBEYH, MPOKAJIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklHil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOICHCTBHE Kele3a ¢ pactBopoM conr menu (11),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHUE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEICHHUS  ONBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JIe€MEHT U MpPOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



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

TeroBoil 3PpeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MYecKMe UM XUMUYECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syromiyie  (OCHOBHBIE,  KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DU3NUECKME M XMMHUYECKUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCITOJIb30BaHUE BUACOMATEPHAJIOB), HAOIIOJACHHE OOPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METAJIAMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



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

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

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYINax CXOJHBIX DJIEMEHTOB (IETOYHBIE M IIETOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunognueckoit cucrtembl xumuueckux aneMmeHToB J[. . Menaeneesa. Ilepuobl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

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

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

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

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

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

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

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

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBA, a3, (U3UYECKUE BEJIIMYUHBI, C€IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

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

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

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCAIIUXCA K Pa3IWYHbIM KjlaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHHIO CTETICHEW OKUCIEHUS XMUMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakiusx. [IoHITHe 0 TOMOTE€HHBIX M TETEPOTEHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBnenue YpaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. CreneHn gucconuanuu. CUIbHBIE U C1a0bie SJIEKTPOTUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O TUAPOIIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKU  TMPOTEKAHWS  pEeaKuuid  HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX pEakIMidl Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mias xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYecKre cBorcTBa. OKCHIBI CEepPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCIOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALCHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MoJlydeHue u npumeHenue. Coau aMMOHMUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJEH aMMOHMS B KadyeCTBE MHUHEPaJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJIEHUS.  YTJepoi,  auIOTPOIHbIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHe. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
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.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBONCTBA, IOJIYYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobiiemMbl 6€30MacHOr0 MCIOJIb30BAHUS
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
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE ¢ (pu3nueckumu
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBCHHBIX PEaKIUi HAa MOH aMMOHUS U (Pochar-uoH U U3ydeHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM 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, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
nx nosioxeHus B llepmoamueckon cucreme xuMudyeckux osaemeHto JI. .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl ToyyeHus MeTawioB. [loHATHE O KOppO3WM METaNIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

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



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

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

ANOMUHME: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MengeneeBa, CTpOEHHE aToMa, HAXOXJAEHUE B mpupoae. Du3nmyeckue Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOWMCTBAMH, HW3yUYEHUE  pE3yJbTATOB  KOPPO3UHU  METAIIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEPHANOB), MPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUIJAaMEHW WOHAMHU HATpus, Kalud M KalblUsd (BO3MOXXHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B MOBCEIHEBHOM KW3HH 4YEJIOBEKa. 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).

Mexcnpeomemunle ceéa3u



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

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJEIb, SBICHHUE, MapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

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

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

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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

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

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAUA W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

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

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMAax M NpaBUIaX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUN YYE€OHBIX, TIO3HABATEIBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

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



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

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHITHUSIMH), UCIIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHbBIC, ICIYKTHUBHBIC, 10 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJIEIbHBIC TPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POopMyIUpPOBATH OOOOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUAOB U (OPM MpPEACTABICHHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh PAa3IMYHbIE METOJbl M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIIOIB30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATH B Mpolecce y4yeOHOH U
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B XoJe aAuanora M (WiIM) TUCKYCCHUH) TI0
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOr0 JIKCIepuMeHTa (J1abopaTopHOro OMbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIUX MpOOJieM Ha OCHOBE y4y€Ta OOIIMX HHTEPECOB U COIJIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOATEIBHO OIPENENATh LEJH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/Ja4, CaMOCTOSTEIBHO COCTABIIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaraeMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

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



JNEUCTBUM, BUIBI JIESITEIBHOCTH IO TOJYYCHUI0 HOBOTO 3HAHUS, €ro
WHTEpIpETAllid, NPeoOpa30oBaHUI0 W NPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSTHUN: aTOM, MOJEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JIOJIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, JJICKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paaUycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIICHTPAIIKS ) 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 ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. W. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTapo;

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



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

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

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

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

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XHUMHUYECKOro »3JeMeHTa 1o Qopmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYUMHHO-CJIEICTBEHHBIX CBA3E€U — NJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus: ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINpPEAECIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce nmpeaMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUSI, XUMUYECKasi peaKlus, XUMUYecKasi CBs3b, TEIUIOBOM 3P (heKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



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

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

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

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

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

XapaKTepu30BaTh (OMUCHIBATH) OOMmME W CHEMU(UUECKUE XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEN, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUKA HOHHOTO



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

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMEeHTa 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 COOTBETCTBUM C WHCTPYKIHUSIMH 10 BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTU3allUI0, BbBISIBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHME no xumuu 8 KJIACC

KoandecTBO 9acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM KonTpoJb JuexkTpoHHble (u¢poBbIE)
Bcer IIpakTH4eckn
n/n NMPOrpaMmblI HbIE o0pa3oBaTe/ibHbIE Pecypchl
0 e paboThbI
padoTsI
Pa3znen 1. [lepBonavajibHble XUMUYeCKHe MOHATHS (23)
XuMust — BakHas 00JIACTh €CTECTBO3HAHUS U
1.1 N 6 2 https://m.edsoo.ru/YNVJIX660G
MIPAKTUIECKON JESITEILHOCTH YeIIOBEKA
1.2 BeniecTBa u XuMUYeCKUE peakIuu 17 1 https://m.edsoo.ru/ONNXR1VFQ
Pa3zzen 2. BaxkHeiilne npeacTaBuTe/ I HeopraHudeckux pemiects (18)
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 5 1 https://m.edsoo.ru/D5BORTY30
2.2 Bonopon. [TorsiTie 0 KHCIOTaX U COMAX 8 https://m.edso0.ru/5D61JZ6PS
2.3 Bopna. PactBopsr. [TonsiTie 06 ocHOBaHUSAX 5 1 1 https://m.edsoo.ru/M13I15KJBM
Pazznen 3. OcHOBHBIE KJIacChl HeopraHuveckux coequHenuii (10)
OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
3.1 P 10 1 https://m.edsoo.ru/0TSASMOWT

COEeqUHEHNN

Pasznen 4. llepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. U. MenaeseeBa. CTpoenne aToMoB.
Xumudeckasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuun (14)

[Tepuonnueckuii 3akoH u [lepuoandeckas
4.1 cucTeMa XMMUYeCKuX 3jeMeHToB /. U. 6 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. CTpoeHue atoma
Xumnueckas cBsa13b. OKUCIUTEILHO-
4.2 8 1 https://m.edsoo.ru/FEAOASDPF
BOCCTaHOBUTEJIbHBIE PEAKIIHH
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 65 4 4



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF

TEMATHUHYECKOE IIJNTAHUPOBAHME no xumun 9 KJIACC

KoaundecTBO 9acoB

Nen/m | HaumeHoBaHMe pa3esioB U TeM NPOrpaMMbl DJIeKTPOHHBIE (HU(ppOBLIE)
Beer | Kontp Tpakr o0pa3oBaTejbHbIEe pecypchl
) /padoThl | padoTHI
Pazjnen 1. O6001enne 3Hanuii mo kypcey 8 kiacca. XuMuyeckue peakumu.
11 [ToBTOpenue u yriybieHre 3HaHUNW pa3AenoB § Kiacca https://m.edsoo.ru/EQETUT35Z
1.2 Knaccudukanus XuMHUUECKUX COSUHEHUN U pEeaKIHii https://m.edsoo.ru/AEN4LWG7U
1.3 CKOpOCTh XMMHYECKUX PEaKLUH. https://m.edsoo.ru/KODUR50VV
Paspen 2. Xumuyeckne peakiiuu B pacTBopax
2.1 DNEeKTpOIUTHYECKAs TUCCOLUAIUS 5 1
2.2 lMunponus coneit 4 1
Pa3nen 3. HemeTa/JILI M UX COeAMHEHHUS
31 OO6mras XxapakTepucTuka XuMuueckux anemMeHToB VIIA- 4 1 httos://m.eds00.ru/Z TN1E700!
TPYIIIBL.
3.9 OO6mras XxapakTepuCTUKa XUMHUUECKHX d1eMeHTOB VIA- 6 htts://m.edsoo.ru/P3DHMEB09
TPYIIIBL.
3.3 OO6mrast XxapaKTepUCTUKA XUMHUUECKHUX AIeMEHTOB V A-TpyIIIIbI. https://m.edsoo.ru/VOXDOUX2S
3.4 OO6mras XxapakTepuCcTUKa XUMHUUYECKHX 1eMeHTOB IVA-Tpy 1 https://m.edso00.ru/JPJ200VJIX
Pa3znen 4. Merajiibl 1 UX COeTUHEHUS
4.1 OO0111€e cBO¥MICTBA METAJIJIOB 3 https://m.edsoo.ru/GHV2L6NJ8
4.2 Baxxneime MeTajuIbl 1 UX COSIUHEHUS 15 1 2 https://m.edsoo.ru/EFKQW9HZI
Paszpnen 5. Xumus u okpy:kamoumas cpeia
5.1 BemecTBa 1 Matepuaisl B )KU3HU YEJIOBEKA 2 https://m.edsoo.ru/TENBWEF7Y
5.2 Hrorosoe noBropenune 5 1
OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67 4 6



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y

IHOYPOYHOE IINTAHUPOBAHME no xumuu 8 KJIACC

KoandecTBO 9acoB

IIpak
No KonTp p Jara
THYEC DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka 0JIbHBbI u3yue
Bcero KHe o0pa3oBaTe/ibHbIE pecypchl
n e HUA
padot
padot
bl
bl
IIpenmet xumuu. Poiib XUMHH B )KU3HH 4ejIoBeKa. Tela u
1 et 1 2.09 https://m.edsoo0.ru/L62DS2CZR
BEIIECTBA
ITonaTtre o MeTogaxX MO3HAHUS B XUMUH 1 7.09 https://m.edso0.ru/9ZJAEW050
ArperatHble COCTOSIHHS BEIIECTB 1 9.09
IIpakTnueckas padora Ne 1 «[IpaBuna paboTs! B
4 JabopaTopuu U MPUEMBI OOpAIICHHS C JIa00PATOPHBIM 1 1 14.09 https://m.edsoo.ru/L5EW4353D
000pyI0BaHUEM
5 du3nYECKUEe SABJICHUS — OCHOBA Pa3/ICJICHUs] cMecei 1 16.09 https://m.edsoo.ru/6TME21FW8
IIpakTnueckast padora Ne 2 «Pa3genenne cMecel (Ha
6 P P . a ( 1 1 21.09 https://m.edso0.ru/K3LS5MCRY
MIpUMEPE OYMCTKH MIOBAPEHHOMN COJIN)»
7 ATOMBI U MOJIEKYJIbI 1 23.09 https://m.edsoo.ru/BLS04WTB8
g XHUMHYECKUE JIEMEHTHI. 3HAKH (CMBOJIBI) XUMHYECKHUX 1 28,09 https://m.edsoo.ru/AH3D4DNA
3JIEMEHTOB ' X
9 [IpocThlie 1 coXXHBIE BELECTBA 30.09 https://m.edsoo.ru/DXJBSTJ95
10 ATOMHO-MOJIEKYJISIPHOE YUCHHE 5.10 https://m.edsoo.ru/AMOBJ3QZ5
3aKOH ITOCTOSHCTBA COCTaBa BEIISCTB. XUMHUUeCKas
11 H 1 7.10 https://m.edso0.ru/IMC496F X6
¢bopmyna.
12 BaneHTHOCTE aTOMOB XUMHYECKUX JJIEMEHTOB 1 12.10
13 OTtHocuTenbHast aToMHas Macca. OTHOCUTENbHAS 1 14.10 https://m.edsoo.ru/PIZPCIMDX



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX

MOJICKYJIApHasd Macca

14 XUMUYECKUE PEAKIINU 19.10 https://m.edsoo.ru/GHV58QMVE

15 [Ipu3Haku 1 yCcloBUA NPOTEKAHUA XUMUYECKUX PEAKIIUI 21.10 https://m.edsoo.ru/368UNL5Y?2
3aK0H COXpaHEHUS MACChI BEIIECTB. XUMUUECKHAE

16 P B 911 | https://m.edsoo.ru/YZMB8S6ATH
ypaBHEHUS
3aK0H COXpaHEHUS MACChI BEIMIECTB. XUMUYECKUE

17 P - 1111 | https://m.eds00.ru/N6DVNIKQS
ypaBHEHUS
3aKOH COXpaHEHUS MACChI BEIIECTB. XUMUUECKHAE

18 P H 16.11 https://m.edso0.ru/M8DS4IHVM
ypaBHEHUS
Knaccndukanus XumMmudecKnx peakuid (COeIUHEHNUS,

19 (uca peaiuuid (coen 18.11 https://m.edsoo.ru/LUY9U3EQE
paslioKeHUs, 3aMeIeHUsI, 0OMEHA)
Knaccndukanus XumMmudecKnx peakuid (COeIUHEHNUS,

20 (uca peaiuuid (coen 23.11 https://m.edsoo.ru/L4807LAGB
paslioKeHUs, 3aMeIeHUsI, 0OMEHA)
TennoBoit 3 PeKT XUMHIECKON peaKIuu, OHITHE O

21 TEPMOXUMHYECKOM YPaBHEHHUH, IK30- U 25.11
SHJOTEPMHUUCCKHUX PEAKITUIX
M. B. JIoMOHOCOB — yUE€HBII-3HIIUKIIOIIEAUCT.

22 yi H . a 30.11 https://m.edsoo.ru/P1IWARH3A
O0001IeHre U cucTeEMaTU3aLMs 3HAHUN
Kontpoannas padora Nel o teme «BemiectBa u

23 P P t 2.12 https://m.edso0.ru/ON62SNERU
XUMUYECKUE PEAKITHI
Bo3nyx — cmecs razos. Cocras Bo3ayxa. Kuciaopon —

24 X X poa 7.12 https://m.edsoo.ru/XONONRN1P
3JIEMEHT M IpocToe BemniecTtBo. O30H

25 du3nYeCcKre U XMMUYECKUE CBOMCTBA KUCIOPO/Ia. 9.12 https://m.edsoo.ru/FBS1JRKMB

26 Oxcuanl 14.12 https://m.edsoo.ru/PNMKJZHK

27 Oxcuanl 16.12 https://m.edsoo.ru/USNY5UUW?2
IIpakTnueckas padora Ne 3 o teMme «llomyuenne u

28 P P i 21.12 https://m.edsoo.ru/5516 UHX3R

CO6I/IpaHI/Ie KHCJIOpOoJa, U3YYCHHC €TI0 CBOICTBY



https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/5516UHX3R

Boaopon — snemeHT u npocroe BeuectBo. Haxoxaenue

29 1 23.12 | https://m.edsoo.ru/WD392ACWB
B MPUPOJIC

30 [TonsiTue o kucIoTaX 1 28.12 https://m.edsoo.ru/TMWNIVC43

31 Kucnotsr 30.12 https://m.edso00.ru/C9TO9UCIP

32 Coun 11.01 https://m.edso0.ru/SS3WAX33K

33 Comm 13.01

34 KommuectBo BemecTBa 18.01

35 Monsipabiii 00b€M ra3oB. 3akoH ABOTaApO 1 20.01 | https://m.edso0.ru/M3KSO1QDQ

36 Brruucnenus o6b€Ma, Komu4ecTBa BCHIGCTBa..‘ rasa 1o ero 1 55.01 | https://m.edsoo.r/MXGOY304M
M3BECTHOMY KOJIMYECTBY BEILIECTBA WIH 00BEMY

37 dusnyeckre U XUMHUYECKHE CBOMCTBA BOJIEI 1 27.01 https://m.edsoo.ru/7AOGFZK4R

38 CocrtaB ocHoBanuil. [lonsiTHEe 00 HHIUKATOPAX 1.02 https://m.edsoo.ru/IXB2W6IVL
Bopa xak pactBoputens. HacbllieHHbIC U

39 HEHACHIIIEHHbIE PaCTBOPBI. MaccoBast 107151 BEIlIeCTBA B 1 3.02 https://m.edsoo.ru/MKHXPOFH4
pacTtBope
IIpakTuyeckas padora Ne 4 o teme «lIpurotoBnenue

40 pacTBOPOB C ONMPEIETEHHON MAaCCOBOM 101 1 8.02 https://m.edsoo.ru/WXUKPAUOA
PacTBOPEHHOTO BEILIECTBAY

41 g;):;[;;);b;:;azaﬁom Ne2 o reme «Kuteiiopox. 1 10.02 https://m.edso0.ru/JM7935DRY

42 Oxkcuppl: cocTaB, Kiaccu(uKalus, HOMEHKIATypa 1 15.02 https://m.edsoo.ru/5TFSJINAY

23 [Tomyuenue u XuMU4YecKre CBOMCTBA KUCIOTHBIX, 1 17.02 httos://m.edsoo.ru/8JAZIYWS2
OCHOBHBIX U aM(OTEPHBIX OKCUJIOB

44 OcHoBaHUs: cOCTaB, Ki1accupUKaIMsl, HOMEHKIaTypa 1 20.02 https://m.edso0.ru/5U397HU5C

45 ITony4eHue U XUMUYECKUE CBOMCTBA OCHOBAHUN 1 24.02 https://m.edsoo.ru/GD9A28ROE

46 Kucnotsl: coctaB, kinaccudukaius, HOMEHKJIATypa 1 1.03 https://m.edsoo.ru/Q6U4WEBK7

47 [Tony4eHue U XUMUYECKUE CBOMCTBA KUCIIOT 1 3.03 https://m.edsoo.ru/Z2GCRN45W



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W

Counu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI MOTyYeHHUS,

48 N 1 10.03 https://m.edso0.ru/JSNUIM9TJ
XUMHUYCCKHUEC CBOUCTBA
Co CcpelHue): HOMEHKIIATypa, CII0COOBI ITOJIYYECHUS,

49 Ak (CPENHHC): HOMCHIIATYPA, CHIOCOOH N0y HCHHA 1 15.03 | httpsy/m.eds00.ru/58D13JF7V
XUMHUUYCCKHUEC CBOUCTBA
I'eneTn4ecKas CBSI3b M€ acca eopranmnyec

50 HOTHHACCKAT CBASH MORAY 11 MH HeopratHeciix 1 17.03 https://m.edsoo.ru/YDS6ZRE31

COEIUHEHUI

KoutpoanHas padora Ne3 o reme "OCHOBHBIE KJIACCHI
51 P P on 1 1 22.03 https://m.edsoo.ru/AFA7IDULD
HCOpFaHI/I‘IGCKI/IX COCANMHCHUU

EcTecTBEHHBIE cEMENCTBA XUMHUYECKUX DJIIEMEHTOB.
52 1 24.03 https://m.edso0.ru/C0V3CC214
AMGbOTEpHOCTb.

Tlepunoanueckuii 3akoH U [lepruoanueckas cucrema
53 PHOA PHOA 1 7.04 https://m.edsoo.ru/X9F1INR3U8
xuMmudecknx dneMmenToB . . Meneneera

54 Crpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tomsl 1 12.04 https://m.edsoo.ru/IMUDOMRS5H
55 CtpoeHue AIIeKTPOHHBIX 000JI0YeK aTOMOB 1 14.04 https://m.edsoo.ru/T95YNV8B2
56 [Teproanueckoas cucTeMa XMMUUYECKUX 3JIEMEHTOB 19.04

XapakTepHuCcTHKa 3JIEMEHTA 10 €T0 MOJIOKEHHIO B

57 . 1 21.04 https://m.edsoo.ru/YIP0O4OMDX
MEPUOANIECCKON CHCTEME.
58 HNonnas xumuueckas CBsizb 1 26.04 https://m.eds00.ru/SZD8XEOOP
59 KoBaneHntHas nosisipHas ¥ HEMOJIAPHAS XUM CBSI3b 1 28.04 https://m.edsoo.ru/ZCQTRPO8Y
60 Mertannuyueckass XMaMHYeCKas CBS3b 1 5.05 https://m.edsoo.ru/FTIZF99WF
61 CreneHb OKUCICHUS 1 12.05 https://m.edsoo.ru/HZA110ED8
62 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 17.05 https://m.edsoo.ru/RA6CVXM66
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 19.05 https://m.edsoo.ru/ZXNCA7DOZ
64 Hrorosasi konTpobHasi padora 1 1 24.05 https://m.edso0.ru/QPS46Z5PU
65 AHanmu3 UTOroBoi KOHTPOJIBHON pabOTHI 1 26.05 https://m.edsoo.ru/4RH7M35NF
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 65 4 4



https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF

IHOYPOYHOE IIVIAHUPOBAHME no xumuu 9 KJIACC

KoaundecTBO 9acoB

Ne Tema ypoxa KonTpo Ipakru | [Jara
n/n Bcero | JbHBIE yecKue H3YYeH]
padoThI padoThI

1 [ToBTOpEHNE 3HAaHMI OCHOBHBIX PA3/IEJIOB 1 1.09
Kypca 8 kiacca. T/0 Ha ypokax XUMHH. '
Knaccugukanus XuMHIeCKUX COSTMHEHUI 4.09
Knaccngukarmms XuMHIECKIX COSTMHEHUI 1 8.09

4 Knaccudukanus XuMHUUECKUX peaklui 11.09

5 Knaccudukanus XuMuueckux peakiiu 1mo 1 15.09
Pa3IMYHBIM PU3HAKAM

5 Knaccudukanus XuMUYeCKuX peakuui mo 1 18.09
Pa3IMYHBIM MPU3HAKAM
[ToHATHE O CKOPOCTH XUMHUYECKON PEAKIUH.

7 [ToHsiTHE O TOMOTEHHBIX U F€TEPOTEHHBIX 1 22.09
peaxmmsax
@DakTOopHl, BAUSIIOUINE Ha CKOPOCTh

8 XUMUYECKOH peakiy U MOJI0KEHNe 1 25.09
XMUMHUYECKOTO PaBHOBECHUS

9 DIEKTPOTUTHIECKAS JUCCOIIHAITHIS 1 29.09

10 Teopust 37EKTPOTUTUYECKON AUCCOIUALINH. 1 510
CunbHbI€ U cl1a0ble AIEKTPOJIUTHI '

11 Honnble ypaBHEHUS peaKiuii 1 6.10
XHUMHUYECKUE CBOMCTBA KMCIIOT U OCHOBAHUI B

12 CBETE MPEACTABICHUIN 00 AIEKTPOTUTHUCCKOM 1 9.10
JMCCOLIMAIIUU
XUMUYECKUE CBOMCTBA COJICH B CBETE

13 MPEeACTaBICHUH 00 IEKTPOJIUTHYECKON 1 13.10
JMCCOLIMAIIUU

14 [TonsaTue o rumpoause coei 1 16.10
IIpakt/ padora Ne 1. Pemrenue

15 9KCIEPUMEHTAJIbHBIX 3aa4 110 TEME 1 1 20.10
«DNEKTPOJINTHUECKAS TUCCOLIUAIINSDY

16 KonTtpoabsnas padora Nel no teme 1 1 93.10
«XUMHUYECKUE PEaKIMH B paCTBOPAX»

17 OO11ast XxapakTepUCTHKa HEMETAJIOB. 6.11

18 OO11ast xapakTepUCTHKa HEMETAJIIOB. 10.11

19 OO11ast XxapakTepUCTHKA JIEMEHTOB 7A 1 13.11
IPYIIIBI — FAJOT€HOB.



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M

20 CoennHEeHUs TaJIOTEHOB 17.11

21 IIpakt/ padora Ne 2 o reme «llonyuenue 20.11
COJITHON KHUCIIOTBI, U3y4CHHE €€ CBOHCTBY

29 Oomias xapakTepucTuka sreMeHToB VIA- 2411
TPYIIITHL.

23 Xanpkorensl. Cepa 27.11

24 CepoBonopo, cTpoeHue, Pu3nyecKue u 112
XUMUYECKHE CBOMCTBA

25 Kucnopoansie coenuHeHus! cephl. 412

26 CepHnast KUCIIOTa, IPOMBIIIEHHBIH CLIOCO0 8.12
MOJTyYEeHHUSI CEPHOU KHUCITOTHI.

97 XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH 11.12
Cpeabl COeAMHEHUSIMH CEPHI.

28 OO6mras xapakTepucTuka 3J1eMeHToB VA- 15.12
rpynnsl. A30T. '

29 Ammuak. Conmu aMMOHWUS. 18.12

30 IMpakTt/padora Ne 3 o Teme «Ilomyuenue 212
aMMHaKa, U3y4eHHe er0 CBOHCTBY»
A3oTHas KucioTa, e€ pusnueckue u

31 . 25.12
XMUMHYECKHE CBOMCTBA
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B

39 KayecTBE MUHEPaIbHBIX YA0OpEHUH. 29,12
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH '
Cpelibl COeIMHEHUAMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopHas

33 KHCJIOTa, GU3UYECKUE U XUMHUUCCKHE 12.01
CBOICTBa, MOJIy4eHUE
Hcnonws3oBanue GocdaToB B Ka4eCTBE

34 MUHEpaJIbHBIX yI00peHuil. 3arps3Henue 15.01
MIPUPOIHOM cpenbl hochaTamu.

35 VYrnepon, pacupocTpaHeHue B IpUpo/Ie, 19.01
(busnueckrue u XMMHUYECKUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMUYECKHE CBOMCTBA. DKOJOTHUECKHUE
po0JIeMbl, CBSI3aHHBIE C OKCUIIOM YIiiepo/ia 22.01
(Iv)

37 VYrosbHas KUCHOTA U €€ CONn 26.01
IIpakt/ padora Ne 4 o Teme "[lonyuenue

38 yriaekucioro rasa. Kauectsennas peakuust Ha 29.01
KkapOoHaT-uoH"

39 IlepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX 2.02



https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z

BCIICCTBAX KaK O COCAUHCHUAX YIJICpOaa

Kpemuuii u ero coenunenus. CunmkaTHas

40 5.02
MIPOMBILIJIEHHOCTbD.

41 [Tosmydyenne HEMETAIUIOB U BaKHEUILINX 502
XHUMHUYECKUX COEIMHEHNHN HEMETAIO0B. '
Kout/ padora Ne2 o teme «Baxneitmme

42 12.02
HEMETAJUIBI U UX COEIUHEHUI
OO01as XxapaKTepUCTUKA XUMUYECKUX

43 3JIEMEHTOB — MeTaJUIOB. PU3NUECKHE 16.02
CBOIICTBA METAJJIOB
XUMHYeCKHe CBOMCTBA METAJJIOB.

44 DNEKTPOXUMHUECKUN Psiji HANlPsDKEHUH 19.02
METAIIOB
OO01111€e crmocoObl MOJIYyUEHNSI METAILIOB.

45 1 yi 26.02
CrnaBHI.
OO0111ast XapaKTepPUCTHKA DIIEMEHTOB 1 A-

46 P p 2.03
TPYIIITHL.

47 OKcuabl ¥ THAPOKCUIBI HATPHS U KAJIHUS 5.03
OO0111ast XapaKTEPUCTHKA DIIEMEHTOB 2A-

48 I paxTep 9.03
TPYIIIIBIL.

€JIOYHO3EMENBHBIE METAIUIBI — KaAbLUHA U

49 Hleno B 12.03
Mar"Hum

50 Baxxneime coequHEHNS KaJIbIIU 16.03

51 JKécTtkocTh BOJIBI M CLIOCOOBI €€ YCTpaHEHHS 19.03

59 IIpakT/ padora Ne 5 o teme "KEcTKkoCTh BOBI 23.03

U METOJIbl €€ ycTpaHeHus" '

53 AoMHAHHAIA. 26.03

54 AmMdoTepHbIe CBOMCTBA OKCH/IA U THIPOKCHUIA 9.04

55 Keneso 13.04
Okcuapl, THAPOKCUABI M cotin xkene3a (1) u

56 FARL THIPORCHA (h 16.04
xenesa (1)
IIpakt/ padora Ne 6. Perenue

57 SKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME 20.04
«BaxkHeiiire MeTaJlIbl U MX COETUHEHUI
Koppo3us MeTaanoB U cIOCOOBI 3aIIUTEI OT

58 bP B 23.04
Hee
Mertannse! B npupoje. Iloustue o

59 prpon 27.04
METaJLTypTHH.
KonTpoanHasi padora Ne3 1o reme

60 P P 30.04

«Bakneuine MeTaljIbl U UX COCIUHEHUS



https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

61 XUMHUYECKUHN COCTAB TUIAHETHI 3eMJIl. 1 4.05

62 XVMUYECKOE 3arpsi3HEHUE OKPYKAIOICH 1 705
cpelbl

63 Hrorosoe moBTopenue. BemecTra 11.05

64 Hrorosoe noBropenre. XuMUYECKUE PEAKIIUU. 14.05

65 Hrorosoe HOBTcipeHHe. OcHOBBI 1 18.05
HEOPraHMYECKOH XUMUHU.

66 HToroBasi KOHTPOJILHasI padoTa 1 1 21.05

67 AHaIu3 UTOTOBOM KOHTPOJIBHOU PabOTHI 1 25.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67 4 6

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI
8 KJIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

Ilo Teme: «HepBOHaLIaJ'IBHBIC XUMHWYECCKHEC ITOHATUA»

1.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHUMHUYECKUX TIOHATHH: aToM,
MOJICKYJla, XUMHUYECKHH OJJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAS), BAJICHTHOCTb,
OTHOCHTENIbHAasE aTOMHas W MOJICKYJspHas Macca, KOJMYECTBO
BEIIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJISI XUMHUYECKOTO
JJIEMEHTa B COCIMHCHHUH, MOJIAPHBIH 00BEM, XUMHUYECKas pEaKIus,
KIaccu(UKaIus  peaklWi:  peaKIud  COSAUHEHUS,  PEaKIUH
pPa3OKEHHS, PEAKIMU 3aMCIICHHS, peakiuu OoOMEeHa, JK30- H
SHAIOTEPMHUUECKUE DPEAKINH, TEerIoBOM 3(GEKT peakiuu, pacTBOp,

MacCoBasd J0JIs BCIICCTBA (HpOI_IeHTHa}I KOHI_IeHTpaI_II/ISI) B pacTBOPE

1.2

HWIITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATUU H

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

1.3

HCIIOJIb30BATh XUMHWYCCKYHO CHUMBOJIUKY IUJII COCTABJICHUA q)OpMyJ]

BCIICCTB U ypaBHCHI/Iﬁ XUMHNUYCCKHUX pCaKI_II/Iﬁ



https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV

1.4

PaCKpLIBATh CMBICJI 3aKOHOB COXPAaHCHUA MacCChl BCIICCTB,
IIOCTOsIHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COCAUMHCHUAX

1.6

KJIacCu(UIMPOBaTh XUMHUYECKHE peakiuu (M0 YHCIy M COCTaBy

YYaCTBYIOIIMX B PEaKIH BEUIECTB, 10 TEIIOBOMY 3(h(deKTy)

1.7

BBIUHCIISITh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYKO MAaccChl

BCIICCTB

1.8

BBIYMCIISATE MACCOBYIO JIOJIIO XMMHUYECKOTO 3JeMEHTa 1o (opmyie

COCAUHCHMS,

1.9

BBIYUCIISATh MAaCCOBYIO JOJIFO BEIICCTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHMSI — HaOJNIO/IEHHE,
W3MEpeHue,  MOJEIMpPOBAHHE,  OKCIEPUMEHT  (peasibHbli U

MBICJIEHHBIH)

ITo Teme: «BaxkHeilue npeacTaBUTEINM HEOPTaHUUYECKUX BEILIECTBY

2.1

pacCKprIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKHUX TTOHSATHH: OKCHI,

KHCIJIOTa, OCHOBAHHE, COJIb

2.2

OTPENeNATh MPUHAIICKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy

coeIMHEHUH 0 Popmyiam

2.3

KJ'IaCCI/I(bI/IHI/IpOBaTI) HCOPraHN4YCCKHE BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEUIECTB PA3NIMYHBIX KJIAcCOB, MOJTBEP)KIasi OMUCAHHE MpPUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHii

2.5

IIPpOrHO3HUPOBATb CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOKHOCTHU IIPOTCKAHHUA XUMHYCCKHX

npeBpameHHﬁ B pAa3JIMYHBIX YCIIOBUAX

2.6

ClIeJOBaTh IpaBWJIaM  IIOJIb30BAHUS XUMHUYECKOW TIOCYyIOH H
71a00paTOpHBIM 000pY/IOBaHMEM, a TaKXKe MpaBWiaM OOpalleHus ¢
BEIECTBAMU B COOTBETCTBUM C HHCTPYKLMAMHU IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYEHUIO M COOMpPAHUIO
ra3oo0pasHbIX BeUIeCTB (BOJOpOJa M KHUCIOPOJAA), MPUTOTOBIICHUIO
pacTBOpPOB € OIPEACIIEHHOW MacCOBOM JOJIEH PpacTBOPEHHOTO

BCIICCTBA, IINIAHUPOBATH U TPOBOAUTH XUMHUUYCCKUC SKCIICPUMCHTBI 110




pacro3HaBaHUIO PACTBOPOB INEJIOYEH W KHUCIOT C MOMOUIBIO

WHAUKATOPOB (JakMyc, (heHOoNPTaTCHH, METUIIOPAHXK U JIPYTrHe)

2.7

IIPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMUYECKOM pEeaKIuu

I[Io Tteme: «llepuommuecknii 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aTromoB.

Xumunueckas cBsI3b. OKUCIUTEILHO-BOCCTAHOBUTCIIHLHEIC peakum»

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHITHH: SIpO aToma,
AJIEKTPOHHBIM CJIOM aroma, aroMHas OpOWTalb, paadyC aToma,
XUMUYECKasi CBsI3b, MMOJSIPHAS W HEMOJSIPHAs KOBAJIEHTHAs CBS3b,
ANEKTPOOTPUIIATEIFHOCTh, HMOHHAs CBSI3b, WOH, KAaTHOH, aHWOH,

CTCIICHb OKHCJICHHUA

3.2

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHNYECKHUE DJICMCHTHI

3.3

OTIMCBHIBATh W XapaKTepu3oBaTh TaOnuuHyto ¢opmy I[lepuogmaeckoit
CUCTEMBbl XMMMUYECKHUX D3JEMEHTOB: pa3iudaTh MOHITHS «TJIaBHAS
noarpynna (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIpIe» B «OO0JIBIIIE) NeprUoabI

3.4

packpsiBaTh cmbich [lepuogmyeckoro 3akona .M. Menpgeneena:
JEMOHCTPUPOBATh MOHUMAaHKUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB OT HX mnosoxeHus B Ilepuoanueckoit

CUCTEMC

3.5

COOTHOCHUTh  O0OO3HAauUeHHUs, KOTOpbIE HMEITCI B  TabmuIe
«ITepunogmyeckas cucTeMa XUMHAYECKUX 3JICMEHTOB J.N.
MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB MW 3apsna sjapa, oOIiee Yucio

QJICKTPOHOB U paCHpCACICHUC UX 10 JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCIUHCHHUAX

3.7

OIIPCACIIATh BHI XUMHWYECKOH CBSI3U (KOBaHCHTHaH n I/IOHHaH) B

HCOPraHNUYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs




IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKkus»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKMX IIOHATUH: pPAacTBOp,
JJIEKTPOJIUTBI, HENIEKTPOJIUTBI, DIICKTPOJIUTHYECKAs JAUCCOLMALINS,
peakuuu MOHHOro OOMEHa, KaTalu3aTop, XMMHYECKOE paBHOBECHE,
oOpaTtumble u HEoOpaTUMbIE peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIUTEND,
BOCCTAHOBUTEIb, OKHMCICEHHE W BOCCTaHOBJICHHME, aJUIOTPOIIHS,
aMm(pOTEepHOCTh,  XMMHUYECKas CB3b  (KOBAJICHTHAs, HWOHHA,
MeTajyIn4yeckasi), KpUCTalsIndeckas pemérka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKkuu

1.2

HUILUTIOCTPUPOBATHL B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHSATHA W

MNPUMCHATH O3TU IOHATUA MPHU OITMCAaHHUU BEUICCTB U UX HpeBpaHIGHI/II\/’I

1.3

COCTaBIIAITh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMAIMM KHUCIIOT,
HIeJI0Yeld M COJIeH, TMOJHBIE W COKPAIIEHHBIE YPAaBHEHHs pEaKIHMH

MOHHOTO 0OOMEHa

1.4

PaCKpBIBATh CYHIHOCTH OKHCIIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MOCPE/ICTBOM COCTABJICHUS SJICKTPOHHOTO OallaHCa ATUX PEaKIUi

1.5

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkiuu

Ilo Temam: «HemeTamiel M HMX COeOMHEHUST» U «MeTamwibl U HX

COCAUHECHUA»

2.1

XapaKTePHU30BaTh (OMUCHIBATH) OOIIHE U CTICIIM(PUICCKUE XUMUICCKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJTBEP)KIAs OIHCAHHE
pUMEPaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISAATh YpPAaBHCHUS peaKHHﬁ, MNOATBCPKAAOIINNX CYIICCTBOBAHUC

Te€HETUYECKOM CBA3H MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOIrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCHUMOCTH OT HUX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CJICAOBAaTh IIpaBHJIaM  IIO0JIb3OBAHUA XUMHYECKOH HOCY,Z[OI71 n
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TaKXKXC IpaBUJIaM 06pameHI/151 C
BCIICCTBAMHU B COOTBETCTBUHU C HHCTPYKIHUAMHU 110 BBIIIOJHCHUIO
J'Ia60paTOpHLIX XUMHUYCCKHUX OIIBITOB IIO IOJYUYCHHIO U CO6I/IpaHI/IIO

T33006pa3HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOTO 1"8.33.)




IIPOBOJUTH PEAKLUHU, IIOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB

Pa3iIMYHbIX BCHICCTB: PACIO3HABATL OIIBITHBIM HYTéM XJiopuna-,

2.5 Opomua, womuna, kapOonar, ¢docdar, cuaukar, cynabdar,
TUAPOKCUAMOHBI, KaTHOHbl aMMOHHS, MOHBl M3yYEHHBIX METAJIJIOB,
IPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BELLECTB

3 [To Teme: «Xumus 1 OKpyxKaroas cpeaa»

31 pacKpbIBaTb CMBICI OCHOBHBIX xuMmMudyeckux mnonarwit: 111K

' BEILECTBA; KOPPO3US METAIIIOB
MPUMEHSITh OCHOBHBIE OINEpPAlUU MBICIUTENBHON JEATEIbHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTEeMaTH3aIUIo,

3.9 BBISIBJIEHHE [PUYUHHO-CIEACTBEHHBIX CBSA3€M — [UIsI H3y4EeHUS

CBOWCTB BEIECTB M XUMHUYECKUX PEAKIUH; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHWS — HAOMIOeHNe, W3MEpPEHUe, MOJICTUPOBaHUE,

9KCIIEPUMEHT (peaJbHbIA U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM YE€JIOBEKA. XHMHUSA B CHUCTEME HayK.
Tena m BemiecTtBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE

BCIICCTB

1.2

IlonsTHE O METOJaX MMO3HaHUusA B XUMUU. Yucteie B€IIECTBA U CMECH. Cnoco0n1

pa3aeieHust cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuyeckne dneMeHThbl. CHMBOJB  XUMHYECKHX

51eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocraBa  BemecTB.  OTHOcUTENbHas  aTOMHasg — Macca.
OtHocuTenbHAs MOJIEKYIIIpHAs Macca. MaccoBas JOJIsl XMMHYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

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

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

Ouznyeckue U XMMUYECKHE SBJICHUS. XUMUYecKas peakuus U e€ MpPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEUIeCTB. XuMuueckue ypapHeHus. Kinaccudukanus

XMUMHUYECKUX peaklnid (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY/IOH, C TIPaBUIIaMHU
paboTtel B Jaboparopud W TOpuéMamMu OoOpaimieHuss ¢ J1abopPaTOPHBIM
00OpyJIOBaHHEM, H3YYCHHE U OIUCAaHUE (U3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJcHHe (uU3ndeckux (IJIaBJIICHHE BOCKa,
TasHUE JIbJIa, paCTHpPAHHUE caxapa B CTYIKE, KHUIICHUE M KOHJICHCAIHMS BOJbBI) U
XUMUYECKUX  (TOpEHHE  CBEYM, NPOKAIMBAHHE MEIHOH  IPOBOJIOKH,
B3aMMOJICHICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHMCAHHE
OPU3HAKOB TMPOTEKaHUsS XUMHUYECKMX peaknuid (pasjokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPHAOM Oapus, pa3jiokKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICICTBHE JKee3a ¢ PaCTBOPOM
conu meau(ll), uzyuenue cnocoOGoB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,
¢bunpTpOBaHUE, BHIMApUBAHKE, NUCTWILISAIMS, XpomaTorpadus), MpoBeacHUE

OYUCTKH HOBapeHHOﬁ COJIH, HaGJIIOI[eHI/IC 1 O CAaHUC PC3YJILTATOB IMPOBCACHUA




OIIbITa, WJUIIOCTPUPYIOLIECTO 3daKOH COXpPAaHCHUSA MACChl, CO3JaHUC MOJeIeH

MOJIEKYJ (I1apOCTEPHKHEBBIX)

Baxueline npeacTaBUTENIM HEOPraHUUECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, Gu3NYecKne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciopoaa. CrocoObl
HOJY4eHUs KHUCIOpoAa B Ja0OpaTopuu M INPOMBIIIIEHHOCTH. KpyroBopot

KHCcIopoia B npupoae. O30H — alyIoTponHast MoAU(UKaLMS KUCIOpoJa

2.2

TemnoBoil a3pPexT XuMHUUecKol peakiuu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroib U MeTaH. 3arpsisHeHUE BO3AyXa,

yCUJIEHUE MTAPHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

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

Kucnorte! u conu

24

MouisipHblii 00BEM ra3oB. Pacuérbl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

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

IMPUPOIHBIX BO

2.6

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

CBOMCTBA OKCHUJIOB. HOJ’Iy‘IeHI/Ie OKCHJIOB

2.7

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

ocHoBaHu. [loyueHne ocHoBaHuUi

2.8

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

HonyquI/Ie KHUCJIOT

2.9

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

ITony4yenue couen

2.10

I'eneTnueckas CBS3b MCKAY KIIaCCaMH HCOPTraHUYICCKUX COCIMHEHUN




2.11

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

COECIUHEHUI

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

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

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

OKCHUABbI U TUAPOKCHUIBI

3.2

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

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

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

[Tepuonnueckon cucremnl /.M. MenneneeBa. XapakTepucTuka XUMUYECKOTO




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

3.4

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

rpax JaHuH

3.5

Xumuueckasi cBsizb. KoBanmeHTHas (MOJdsipHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIEHOBOCCTAHOBUTCILHBIC pCaKkmuu. HpOIICCCI)I

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIN

3.7

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

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakluy pa3ioKeH s, COeANHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

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

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

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

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

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

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOMN pCaKknuunu




1.4

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

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

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

AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karvonsl, annonsl. MexaHu3M TUCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUIAMHU
xuMuueckol cBszu. CreneHs auccounanuu. CUIIbHBIE U cla0ble 3JIEKTPOJIMUTHI.
Peakiiun nonHoro oO6MmeHa. YCIIOBUSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MIOJHBIE M COKpAlIEHHbIE HMOHHBIE ypaBHEHHs peakiui. CBOMCTBa KHCIOT,
OCHOBaHMH ¥ COJEH B CBETe TPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

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

1.7

XUMHYeCKU OKCIICPUMCHT. O3HAKOMJICHUC C MOJCIISIMU KPUCTATNIUYCCKUX
pEmETOK HEOPraHWYECKHUX BEHIECTB — METaIOB W HEeMeTawioB (Tpadura U
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTH XHMHUYECKOW pEaKkIuH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
WCCIIEZIOBAaHUE  DJICKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALMM  KUCIIOT, WIeJoYer u colied (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJiKa, BBIJCICHHE ra3a,
o0pa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (TOPEHUE, PEaKIMK Pa3jI0KCHUsS, COCIAUHCHHS);
pacrio3HaBaHHE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIU

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEeHUs

2.1

0611[35{ XapPaKTCPHUCTUKA TI'aJIOI'CHOB. Ocobennoctu CTpOCHHUA aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUS. CTpOGHI/Ie n (I)I/IBI/ILIGCKI/IG CBOMCTBA MMPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(BSaI/IMO,[[eI\;ICTBI/IC ¢ MCTalllaMH, HEMCTaJlllaMH, H_Ie.]'IO‘laMI/I). XJ'IOpOBOI[OpOI[.
Consnas KHUCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHe
XJIOpa U XJIOPOBOOOPOJa HAa OPraHU3M 4YCJIOBCKA. Baxwneiine XJIOpUAblI U HUX

Hax0’JIEHUE B MPUPO/JIE




2.2

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

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

2.3

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

1 BOJIOEMOB)

2.4

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

MUHEPATBHBIX YI0OpEeHUN

2.5

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

CBOﬁCTBa, MOJIy4CHHUEC U IPUMCHCHUC. KauecrBennas pCaKkius Ha Kap60HaT-




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

CEJILCKOM XO3IMCTBE

2.6

[lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COEAMHEHHSIX
yrieposna (MeTaH, 3TaH, ATWIEH, AalETHJICH, 3TAaHOJ, TJHLIEPHUH, YKCyCHas
kucioTa). Mx cocraB W xummueckoe crpoeHue. [loHsATHE O OHOJOrHYECKH
BO)XHBIX BEIIECTBAX: JKHpaX, Oelkax, YIJIeBOJaX — W WX pPOJIM B JKU3HHU
4eloBeKa. MaTepualibHO€ E€AMHCTBO OPraHMYECKHX U HEOPraHMYEeCKHX

COEIMHEHUI

2.7

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

HCIIOJIb30BaHUA CTPOUTCIBHBIX MAaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU

2.8

XUMUYECKUN S3KCIIEPUMEHT: H3ydeHHe OoOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJITHOM KHCIJIOTBI; IIPOBEICHHE KAaY€CTBEHHBIX PEAKUMN Ha XJIOPHJ-
HMOHbI ¥ HAONIOJEHHE IPU3HAKOB HX IPOTEKaHMs; OIBITHI, OTpaKaIOIINe
¢u3nyeckue 1 XMMUYECKHE CBOWCTBA raJIoOTEHOB M UX COEIUHEHUN (BO3MOXHO
HCIOJb30BAHNE BHIEOMATEPUANIOB); O3HAKOMJICHHE C o0paslamu XJIOpUAOB
(rasoTeHnI0B); O3HAKOMJICHHE C oOpasliaMu cepbl U €€ COCIMHCHHUSIMU
(BO3MOXKHO ~ HCIIOJIb30BAaHME BMJIEOMATEpUANIOB); HAOIIOAEHUE Hpoliecca
oOyriuBaHus caxapa IOJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIIOTHI;
U3yYCHHE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON CEepHOM KUCIIOTHI, IPOBEAECHUE
KaueCTBEHHOM peakuuu Ha cyiab(paT-uoH M HaOIIOAEeHUEe Ipu3HaKa e€
NPOTEKaHUs; O3HAKOMJICHHE C (PM3UUYECKUMU CBOWCTBAMHM a30Ta, hocdhopa u ux
COEMHEHUN (BO3MOXKHO HCIOJb30BaHUE BHJIECOMATEpUANIOB), 0oOpa3LaMu
a30THBIX U (ocOpHBIX y10OpeHuH; nonyyeHre, cooupaHme, paclio3HaBaHUe U
U3y4EHUE CBOMCTB aMMHaKa; NPOBEJCHHE KAaueCTBEHHBIX pEaKLHMi Ha HOH
aMMOHUS U (QochaT-HOH U H3y4yeHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMO/IeHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MENbIO (BO3MOKHO
UCIOJIb30BaHUE BHJICOMATEPUAIOB); H3YY€HHE MOJENeH KpUCTAIUIMYECKUX
peméTok anmasza, rpadura, ¢QyiepeHa; O03HAKOMIIEHHE C  IPOILIECCOM
azicopOLIMK PacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM
MIPOTHBOra3a; MOJy4YeHHe, cOOMpaHHe, pacllo3HaBaHWE U H3Y4YEHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMpOBEJCHHE KayeCTBEHHBIX peakiuii Ha KapOoHaT- M

CUJIMKAT-UOHbBI W HU3YYCHHUC TIPU3HAKOB HX IMPOTCKAHUA; O3HAKOMIJICHUC C




HpOI[yKL[PICfI CHJIMKATHOM MMPOMBIINIJICHHOCTH; PCHICHUC SKCIICPHUMCHTAJIbHBIX

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

Mertannsl 4 ux COCANHCHUA

3.1

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

HaIpsHKEHUHA METaJUIOB

3.2

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

OBITY U IPOMBIIIJIEHHOCTH

3.3

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

COEeIUHEHNN

3.4

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

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

3.5

AmoMuHMI: TI0NI0)KeHue B Ileprommyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
.M. MenneneeBa; CTpoeHHE aToMa; HaxXxOXACHHE B mIpupojae. Puznyueckue u
XUMHYECKHUE CBOMCTBA alFOMUHHUA. AM(OTEpHBIE CBOMCTBA OKCUIA M THIPOKCUIA

AJIFOMHMHMHA

3.6

Keneso: nonoxenue B [lepuogudeckoit cucreMe XuMU4IecKux demMeHToB 1. M.
MenpeneeBa; CTpOGHHE aTOoMa; HaxoOXKJICHHE B mpupoiac. Dusnueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuabl, TUAPOKCUabl u coym kenesa(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XVUMUYECKUH IKCTIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pasliaMi METAaIJIOB U CILIABOB,
uX (U3MYECKUMHU CBOMCTBAMHM, H3yY€HHUE PE3yJIbTaTOB KOPPO3UHM METAIJIOB
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHAJIOB), 0coOeHHOCTeH
B3aMMOJICHCTBUS OKCHJAA KajdblMsg M HATpus C BOJOM  (BO3MOXHO

HUCIIOJIb30BAHHUEC BI/IIICOMaTCpI/IaJIOB); HCCIeIOBaHUE CBOMCTB KECTKOM BOJBI;




rmpoiiecca TOpPEHHUs Keje3a B  KUCIOpojAe (BO3MOXKHO — HCIIOJIb30BAHUE
BH/IEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKI[UNA HA HOHBI
(Maruust, Kanblius, amoMuHus, nuHka, skeneza(ll) u xenesa(lll), memu(ll);
HAO0JIIO/ICHUE U ONMCAHUE IMPOILIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMHU HATPUS,
Kamusgd WM Kaiblusg  (BO3MOXKHO  MCIOJIb30BaHUE  BHJIEOMATEPHAIIOB);
UCCIICIOBaHNEC aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHUHHUS U THUIAPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a/a4 10 TeMe «BakHeilre MeTamibl u

HNX COCIUHCHU

XHUMHS ¥ OKpYKaroias cpena

4.1

HoBeie Marepuanbl U TexHoJoTHH. BemiecTBa u maTepuanbl B MOBCEAHEBHOMN
JKU3HU 4YeJIOBEKa. XUMHUS U 3J0pOBbe. be30macHoe MCIoab30BaHUE BEIIECTB U
XUMUYECKUX peakuuit B ObITy. [lepBas momolns mpu XMMHUYECKUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI  JKOJIOTMYECKOM  TI'PaMOTHOCTH. XUMHAYECKOE  3arpsi3HEHUE
okpyxatomer cpeapl [1JIK. Pons Xxumum B pelieHuu 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHble MCTOYHHUKHM YIeBOJAOPOAOB (yroyib, MPUPOIHBIA Ta3, HedTh),

MIPOIYKTHI UX MEpepaboOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: U3ydyeHHe 00pa30B MaTepHaNIOB (CTEKIIO, CILIABBI

METaJJIOB, MOJIUMEPHBIE MAaTEPUATIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
nposepsi
€MOoro
TpeOOBaH
usi

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

[Ipencrasnenue:

1.1

O TIO03HAaBa€MOCTHU SBJIEHMA NPUPOJBI, TIOHUMaHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XHUMHUYECKOW HAyKH Kak o00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa oOOmell KyabTypel U  INPaKTHYECKON
NeSITeIbHOCTH YeJIOBEKa B YCIIOBUSX COBPEMEHHOTO O0IeCTBa; MOHUMAaHHE

MECTa XUMHUHU CPEAN APYTUX €CTCCTBCHHBIX HAYK

1.2

0 Hay4yHbIX METOJaX TMO3HAHWS, B TOM YHCJIE€ DJKCIEPHUMEHTAIbHBIX H
TEOPETHYECKUX METOJIaX UCCIEAOBAHUS BEIIECTB U M3YYCHHUS XUMHUYECKUX
peakiuii; yMEHHE WCIIOJIb30BaTh MOJIEIN JJisi OOBSICHEHHS CTPOCHUS

aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATBHONU NEeATENIbHOCTH, CBS3aHHBIX C XUMUEH U
COBPEMEHHBIMM  TEXHOJIOTMSIMM, OCHOBAaHHBIMM HAa  JIOCTHXKEHUSX
XMUMHYECKON HAyKH, YTO MO3BOJHUT O0YYaroIIMMCSI paccMaTpUBaTh XUMUIO
Kak cdepy cBoeil Oyaymieil npodeccHoHaIbHON IEATENbHOCTH U CIeNaTh
OCO3HAHHBII BHIOOP XUMHUH KaK Ipo(UIbHOTO MpeAMeTa MpH Mepexoje Ha

YPOBEHB CPETHEro 00IIero 06pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHYCSCKHX 3HAHHU U YMECHHUEC IIPUMCHATH CUCTEMY

XUMHNYCCKHX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

Ba)KHEMIIINE XUMUYCCKHUE MOHATHUS: XUMUYCCKHUI 9JIECMCHT, aTOM, MOJICKYJIA,
BCIICCTBO, IMIPOCTOC M CJIOXKHOC BCHICCTBO, OAHOPOJHASA W HCOAHOPOIAHAA
CMCCb, OTHOCHUTCIIbHBIC AaTOMHAasA MW MOJICKYJIAIPpHAA MACChl, KOJW4YCCTBO
BeIIECTBA, MOJIb, MOJEIpHasA Macca, MOJ'IHpHBIfI 06’béM, OKCH, KHUCIIOTa,
OCHOBAaHHUC, COJIb (CpeI[HﬂH), XUMHUYCCKad peaknuAa, pCakiuuu COCIUHCHUS,
pCakuru pPas3jIOKCHUS, PCAKIUH 3aMCIICHUS, PCaKIUU O6M€Ha, TEIJI0BOM
3(1)(1)CKT PCaKlnu, 9K30- U SHAOTCPMHUYCCKUEC PCAKIMH, PACTBOP, MACCOBAA
A0JId XUMHUYCCKOI'0 3JIEMCHTA B COCIUHCHUH, MaCCOBasA JOJId U MPOLICHTHAA

KOHOCHTpAalusA BCHICCTBA B PACTBOPE, AApO aATOMaA, 3J'ICKTpOHHBII71 cioi




aToMa, aTOMHasi OpOUTalTh, PAJINyC aTOMA, BAJICHTHOCTh, CTETICHb OKUCIICHHUSI,
XUMUYECKasi CBA3b, AIEKTPOOTPHULATENIBHOCTD, IMOJSPHAs W HEMOJISIpHAs
KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, METAJUIMYECKAsS CBSA3b, KPUCTAILIMYECKAS
pemi€Tka (aToMHasi, HOHHAs, METALTUYECKas, MOJICKYJIsipHasi), MOH, KaTHOH,
AQHUOH, JJIEKTPOJUT W HEICKTPOIUT, SJICKTPOJIUTHYECKAS JAUCCOLMALIMS,
peaKIuy HMOHHOTO OOMEHa, OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKIIHH,
OKHCIIUTENb U BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBJICHHUE, BJIEKTPOJIN3,
XHMHYECKOE PABHOBECHE, OOpaTHMbIE ¥ HEOOpaTUMBIC PEaKIUU, CKOPOCTH

XUMHUYECKOU peakiuu, karamusarop, [IJIK, koppo3us meTaios, CIiiaBsl

2.2

OCHOBOITIOJIATAIOIINE 3aKOHBI ~XHMHM: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoanueckuii 3axkoH J[.MI. MeHneneeBa, 3aKOH MOCTOSHCTBA COCTaBa,

3aKOH ABOTaapo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITMann

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH:

3.1

YMCHHUCE IPAaBHUIIBHO HCIIOJIBE30BATh M3YYCHHBIC BCIICCTBA M MaTCpHUAJIbI (B
TOM 4YHCIIE MHHEpAJIbHBIE YIOOpEHHs, METaJUIbl W CIUIABBL, MPOIYKTHI
nepepabOTKH MPUPOIHBIX UCTOYHUKOB YIIIEBOJOPOAOB (YIJIsl, TPUPOIHOTO
rasza, He)TH) B OBITY, CEJTLCKOM XO3SIHCTBE, HA MPOU3BOJICTBE M TIOHUMaHUE
3HAYCHHUSI KUPOB, OCIIKOB, YIIIEBOJOB ISl OpraHU3Ma 4YeJOBEKa; YMEHHUE
IPOTHO3UPOBATH BIUSHHUE BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M

YeJlI0BEKa U OKPYKAIOIIYIO IIPUPOIHYIO Cpeay

3.2

YMCHHUEC MHTEIrpUpPOBATE XHUMHYCCKHEC 3HAHUA CO 3HAHUIAMHU JPYIrux

y4eOHBIX NPEIMETOB

3.3

HaJIU4YHC OIIbITa pa6OTBI C pa3jiIM4YHbIMU HCTOYHHKaAMH I/IH(I)OpMaI_[I/II/I 10
XHUMHNHN (Haqua;I u HAaYYHO-TIOITYyJIIpHas JaTeparypa, CJI0OBapu,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLOCHUBATb I/IH(1)OpMaI_II/IIO O BCHICCTBAX, HX
IMPEBpAlICHUAX U INPAKTUYICCKOM NPUMCHCHUU U YMCHUC HCIIOJIb30BATh eé

JJIsL PCIICHU A y‘{e6HO'HO3HaBaTeHBHLIX 3agaq

Bnanenne ocHoBaMM MOHATHMHOTO ammapata M CHUMBOJMYECKOTO s3bIKA
XMMUHU Ui COCTaBJeHUs (popMysa HEOpPraHMYECKHX BEIIECTB, YpaBHEHUM
XUMUYECKUX peakuuid; ocHoBamMu xumudeckoil HomeHknatypsl (IUPAC u

TPUBHAIBHOI)

VYMeHue OOBSICHATh CBS3b IIOJIOXKEHHS DJIEMEHTa B Hepno;u/mecxoﬁ




CUCTCMC C YHCJIIOBBIMU XAPAKTCPUCTHKAMH CTPOCHUSA aTOMOB XMMHUUYCCKHUX
3JeMEHTOB (cocTaB W 3apsii  sijpa, OOIIee YHCI0  AJIEKTPOHOB),
pacmpenenieHueM DJIGKTPOHOB 10 JHEPTeTUYECKUM YPOBHSIM aTOMOB

IIEPBBIX TPEX MEPUOJOB, KAIHS U KaIbLUs

[IpencraBinenue 0 NEPUOAMYECKONW 3aBUCUMOCTH CBOWCTB XHMHUYECKHX

UIEMEHTOB  (paguyc aroma, dIEKTPOOTPHULATENBLHOCTh), IPOCTBIX U

0 CJIOXKHBIX BEIIECTB OT IMOJIOXKEHHS dIeMeHTOB B [lepmoandeckoit cucreme
(B MaJIBIX TIEPHOAAX W TJIABHBIX MOATPYIIAX) U CTPOCHHS aToMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHUYECKHE DJIEMEHTBI
7.2 HEOpraHMYEeCKHe BELECTBa
7.3 XUMUYECKHE PEaKIIUN
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh M CTETICHb OKUCIICHUS XUMHYECKUX JICMEHTOB, 3aps/ HOHA
8.9 BHJI XHMHYECKOW CBS3M W THI KPUCTALIMYECKOW CTPYKTYpPHI B
' COCTUHCHHIX
8.3 XapaKTep Cpeibl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKUCITUTEh ¥ BOCCTAHOBUTEIb
9 YMeHHe XxapakTepu30BaTh GU3NUECKUE U XUMUYECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJAOPOA, rpaduT, aamas, KpeMHUH,
9.1 asort, docdop, cepa, XJI0p, HATPUM, KaTUH, MArHUH, KaJabIIUH, aJIOMHHHM,
JKEJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ], OKCHABI U THUAPOKCHABI MeTaioB |-I1A
9.7 rpymm, amtoMmunus, meau (1), nmunka, xenesza (11 u 1), okcuasr yrnepona
. (I u 1V), xpemuus (1V), azora u dochopa (1l u V), ceper (IV u VI),
CepHHUCTasi, cepHas, a30TUCTas, a30THasA, QocdopHas, yroyibHas,
KpEMHHEBasl KMCJIOTA U UX COJIH)
MPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
93 WX COCTaBa W CTPOCHHUSA, MPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTH OT HX
. CBOWMCTB, BO3MOHOCTh TPOTEKAHHMS XUMHUYECKUX TMpEBpalleHud B
Pa3TUYHBIX YCIOBUAX
10 YMeHue coCTaBIsITh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS pPeaKiHii, B TOM

quCJIcC:




10.1 peakuuii HFOHHOTO oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIUX XUMUYECKHE CBONCTBA HM3YyYEHHBIX KIJIACCOB (TPYII)
' HEOPraHUYeCKUX BEIIECTB
10.4 MOATBEPKAAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXK /1y HUMHU
11 YMeHue BbIUUCIATh (IPOBOAUTH PACUETHI):
111 OTHOCHTEIIbHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
' JIOJTF0 XUMHYECKOTO AJIEMEHTA B COSANHEHUH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Ta3oB
114 M0 YpaBHEHHUSM XMMHUYECKHX PEAKIMi W HAaXOIUTh KOJIMYECTBO BEIECTBA,
' 00BEM 1 Maccy peareHTOB U MPOTYKTOB PEaKITUH
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMH METOJIaMH HAy4HOTO TO3HaHHs (HaONIoeHNe, H3MEpEHHE,
191 AKCTIEPUMEHT, MOJICIMPOBAHNE) NPHU W3YYCHHH BEIIECTB M XUMHYECKUX
' SBIICHUHN; yMEHHE CPOPMYIUPOBATH NPOOJIEMYy M MHPEUIOKUTh MyTH €&
pelieHus
192 0e30macHOi paboThl C XUMHYECKUMH BEIIECTBAMH, XUMHUECKOU MOCYI0U H
' 1a00paTOPHBIM 000PYIOBaHHEM
MpaBuWJIaMu 0€30MacHOr0 OOpalleHHs] C BEIIECTBAMH, HCIOJIb3YyeMbIMU B
MOBCEJIHEBHOM JKM3HM, IMpaBWJIaMU IIOBEIECHUS B IENAX cOepekeHus
12.3 3I0pPOBbSI M OKpYXKaloUleil MNpUpPOAHON Cpenpl; IMOHMMaHue Bpeaa
(omacHOCTH) BO3ACUCTBUSI Ha )KMBbIE OPraHU3MbI ONPECTIEHHBIX BEIIECTB,
CHOCOOOB YMEHbIIIEHUS U MPEJOTBPAILIEHUs UX BPEAHOTO BO3ICHCTBUS
r Hannuue mnpakTHYecKUX HAaBBIKOB IUIAHHUPOBAHHUS M OCYIIECTBIICHUS
CIIEIYIOIIUX XUMUYECKIX IKCIIEPUMEHTOB:
M3y4YeHHE U omHcaHue (U3MYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C
131 (U3MYECKUMU ¥ XUMHYECKUMH SIBICHHUSIMH; OIBITHI, WILTIOCTPUPYIOIINE
MPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIUit
13.2 H3yueHHe CrocoO0B pazaeseHus cMecen
MOJIydeHHEe KHUCIOpOJa U M3y4eHUE €ro CBOWCTB; MOJIydeHHE BOJOpOJA U
13.3 U3yYyeHHe ero CBOMCTB; MOJY4YEHHE YIJIEKUCIOro ra3a M HM3y4eHUE ero
CBOMCTB; MOJTyu€HHE aMMHUaKa 1 U3y4EHHE €ro CBOMCTB
13.4 IIPUTOTOBJIEHUE  pPACTBOPOB  C  ONPENECIEHHOM  MaccoBOM  Aojel




pacTBOPEHHOTO BEIIECTBA

13.5

MPUMEHCHHE WHIUKATOPOB (TakMmyca, MeTwiopaHxka u (enondranenna)

JUISL ONIPE/ICIICHUSI XapaKTepa Cpelibl B paCTBOPAX KUCIOT M IIEIOYeH

13.6

WCCIICZIOBAaHNE U OIMCAaHWE CBOWCTB HEOPraHMYECKUX BEIECTB PAa3IMYHBIX
KJIacCOB; HW3y4YEHUE B3aUMOJEUCTBUS KHUCIOT C MeETaUlaMH, OKCHUIAMHU
METAJUIOB, PACTBOPUMBIMH U HEPACTBOPUMBIMH OCHOBAHUSIMHU, COJISIMU;
MOJIYYeHHE HEPACTBOPUMBIX OCHOBAaHHI; BBITECHEHHME OJHOIO MeTasuia
JpYTMM W3 pacTBopa COJIM; HccieloBaHue aM(OTEpHBIX CBOWCTB

TUAPOKCUIOB aJIFOMHUHUA 1 HUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a/ad 1Mo TemaM: «OCHOBHBIC KJIACcChI
HEOPraHUYECKHX COCAMHEHHUIY;, «DJIEKTPOJUTHYECKAs JIUCCOIMAIIISY,
«BaxkHenme HeMeTaIbl M UX COSIUHEHM», « BaxkHelme MeTallIbl U UX

COSTMHEHU S

13.8

XHUMHYECKHAE SKCIICPUMEHTBI, HUTFOCTPUPYIOIINE TPU3HAKH TPOTCKAHHS
peakIuii HOHHOTo 0OMEHa; KaueCTBEHHBIC PEeaKIM Ha NMPUCYTCTBYIOIIHNE B
BOJIHBIX PacTBOPaxX MOHBI XJIOPHUA-, OpOMHUII-, HOAH-, CyIb(dat-, hocdat-,
KapOOHAT-, CHIIMKAT-aHUOHBI, THIPOKCHA-UOHBI, KATHOHBI aMMOHWUS,
MarHus, KaJbIUs, aTIOMUHUA, kene3za (2+) u skenesa (3+), memu (2+),

LIUHKA

14

VYmenue:

14.1

IIPEACTABIIATD PE3YJIbTAThI SKCIICpUMECHTA B (bOpMe BBIBOJOB,
A0Ka3aTrCjIbCTB, TIp a(bI/IKOB u Ta6J'II/ILI U BBIIBJIATH OMIIMPHUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBAaTb CBA3M MEXKAY PCAJIbHO Ha6J'IIO,Z[aeMBIMI/I XUMHYCCKHMMH
ABJICHHUAMMA M IIpoHecCaMM, IPOUCXOOAINMMH B MAKpO- MU MHKPOMHUPEC,

OOBACHATH IIPUYKUHBI MHOFOO6pa3I/IH BCIIICCTB




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

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTOHATHUS
1.1 YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUE dJeMeHThl. CHMBOJIBI XHMHUYECKHX
' anemMeHTOB. [IpocThie U ClIoKHBIE BEIIECTBA.
13 Xumnaeckasi popmyiia. BaaeHTHOCTh aTOMOB XUMHUYECKUX AJIeMEHTOB. CTeneHb
' OKUCIICHUS
3aKk0oH TIOCTOSTHCTBAa cocTaBa BemecTB. (OTHOCHUTENbHAass aTOMHas Macca.
1.4 OtHOcUTeNnbHAsA MOJIEKYJIApHAs Macca. MaccoBasi 0JIsl XUMUYECKOTO AJIEMEHTA
B COCTMHEHUU
L5 KomnuectBo BemectBa. Monb. Monsipaass Macca. MoJspHBI 00BEM Ta3oB.
' B3anMocBsI3b KOJMYECTBA, MACCHI M UKCTIA CTPYKTYPHBIX €IMHUII BEIIECTBA
16 ®u3nuecKkue U XUMUYECKHE SIBJIICHUSA. XUMUYECKas peakuus U €€ IMpU3HAKU.
' 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMUYECKUE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB
J.N. MenneneeBa. CTpoeHUE aTOMOB
[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
2.1 MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,
HOMEPOB IIEpUOAA U IPYIIIbI 2JIEMEHTA
Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
2.2 JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB
Ilepuonnueckoit cucremsl /.. Meneneera
3aKOHOMEPHOCTHU B M3MEHEHUHU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
23 NEpUOJIOB, Kalus, KajblUs (paauyca aToOMOB, O3IEKTPOOTPULIATEIHHOCTH,
' METAIMYECKUX M  HEMETAJUIMYECKUX CBOMCTB) M WX COCOUHEHUH B
COOTBETCTBHUU C TOJIO)KEHUEM 3JIEMEHTOB B [lepruoanueckoit cucreme.
3 Crpoenue BelecTa
Xumuyeckass cBsi3b. KoBaneHTHass (WONsipHassT M HEMOJIAPHAsl)  CBSI3b.
3.1 DNEKTPOOTPULIATENIBHOCTh ~ XUMUYECKUX  2JeMeHTOB.  MoHHas  CBs3b.
Meramnnueckas CBs3b
3.2 Tunel KpHUCTAJUIMYECKUX PEMETOK (aTOMHAs, WOHHAs, MeTaJInyecKas),




3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BelIeCTB. Hemertamwbl U ux

COCAMHCHUS. Merannsl 1 uxX COCANMHECHNUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTepHBIC) u
HecoseoOpa3yromye; OCHOBaHMK (IIENOYM W HEpacTBOPHMEBIE OCHOBAHMA);
KUCIOT (KUCIOPOJCOAEpXKAIUE U  OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoia, KpeMHUS

4.3

dusnyeckie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpusd, Kajlvud, Marovud U KajlbLWA, aJIIOMUHHA, KEIJIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSIKEHUN METaIOB

4.4

®uU3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOIA, aMMHAKA

4.5

dusnuecKkue W XUMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepsl (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcuaoB: MetawioB |A-IIIA rpymmn, mmaka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

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

aM(pOTEepHBIX THIPOKCHUJIOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOl, KpeMHUEBOH, yroibHOW. OcobObie
XMMHYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOW CEpHOM U a30THOM KHUCIOT.

HOJ'Iy‘ICHI/Ie KHCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I
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HonyquI/Ie aMMMHakKa, CCpHOfI U a30THOH KHUCIIOT B MMPOMBIIIJIICHHOCTH. O6H_II/IC

CITIOCOOBI MOJIY4YCHHA MCTAJIJIOB

4.12

I'eneTnueckas CBS3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI




XUMUYECKUE PEAKIINU

Knaccugukanuss XuMHUECKUX peakuuil M0 Pa3INyHbIM IMpPU3HAKAM: 110 YUCIY U

5.1 COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TEIIoBoMy 3¢ ¢deKTy, Imo
MU3MEHEHHIO CTETICHEH OKMCIICHUS! XUMHUECKUX JIEMEHTOB
5 TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-
' ¥ SHIOTEPMHUYECKUE peakuy. TepMOXUMUYECKUE YPaBHEHHS
OKUCIIUTETFHOBOCCTAHOBUTENbHBIE peakiui. OKHUCIUTENIN U BOCCTaHOBHUTEIH.
5.3 [Ipouecchl  OkHMCIEeHHMS W BOCCTAHOBJIEHMS.  OJEKTPOHHBIM  OajaHC
OKHCITUTEITFHOBOCCTAHOBHUTEIILHOMW PEAKIINU
5 4 Teopus neKTpoTUTHYECKON TUccoanii. KaTHOHBI, aHHOHBI. DJIEKTPOIUTHI U
' HERNEKTPOIUTHL. CHITbHBIE U cllabbie ANIeKTPOIUTHL. CTENneHb JUCCOIMAIuT
e Peakniun monHoro obmeHa. YCIOBHUS MPOTEKAHUS PEaKIMA MOHHOTO OOMEHa,
' MOJTHBIE M COKpAIIEHHBIC HOHHBIC YPaBHEHUS PEaKITHi
6 XuMHuS ¥ OKpYy>Karoras cpeia
BemecrBa u Marepuansl B IOBCEJHEBHOW >KM3HM 4elloBeKa. be3zomacHoe
6.1 WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.
[TepBas moMoIb NPU XUMUYECKHX 0KOTAX U OTPABICHUSX
XUMUYECKOE 3arpsi3HEHHE OKpYyXaromie cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpelOoTBPALICHUS
6.2 [Ipenenbras pomyctumas koHreHTpamus BemiectB (ITJK). Pomp xumum B
pPELIeHUH HKOJIOTMYECKUX TMpobieMm. YcuieHue mMapHUKOBOro 3ddexra,
paspylieHre 030HOBOIO CII0s
[Ipumenenue cepsl, azota, docdopa, yriepoaa, KpeMHUS U UX COCIUHEHUI B
6.3 ObITy, MEIWIMHE, IMPOMBIIIEHHOCTH M CeIIbCKOM Xo3diicTBe. [IpumeHeHue
METAJIJIOB U CIUIABOB (CTalb, YYT'YH, JIOPATIOMUHHMI, OpOH3a) B OBITY.
64 [IpupoaHbie HCTOYHUKU YIIEBOAOPOIOB (Yrojib, MNPUPOIHBIA ra3, HeTh),
. IPOJIYKTHI X TepepaboTku (OEH3HUH), X POJIb B OBITY M IPOMBIIILIEHHOCTH
[lepBoHayanbHble TOHATHS OO0 OPraHMYECKUMX BEIIECTBAX KaK O COCIUHEHHSIX
6.5 yriepona (MeTaH, 3TaH, STUJIEH, alleTUJIeH, STaHOJ, TIUIEPUH, YKCYCHAsl KHCIOTa).
IonsiTHe 0 GHONOTUYECKH BaXKHBIX BEIIECTBAX: KHUpax, Oelkax, yriieBoJax.
7 Pacuérsr:
7.1 1o (opMynaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MaccOBOI) 101U PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPAaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






